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Agricultural Economics and Resource Management 

New Developments in Agricultural Research 

Patrik Blanchard 

In series: Agriculture Issues and Policies 
2019. 179 pp. 

Softcover: 978-1-53615-363-7. $95.00. 

e-book: 978-1-53615-364-4. $95.00. 
New Developments in Agricultural Research provides a comprehensive introduction and overview of portable MMSs 

applied to agricultural and forestry, to highlight the potentialities and challenges of this novel technology in this specific 

application field. The application of these systems for dendrometric parameters is presented, as well as a review about their 
applications. The authors discuss the issue of how to assess the sustainability of farms, one of the most topical for 

researchers, farmers, investors, administrators, policymakers, interest groups, and the public at large around the globe. A 

practical and holistic approach is suggested for assessing the sustainability of farms in Bulgaria. The closing chapter 
examines farm-size and partial food availability relationships as well as modern technology adoption, and provides a 

detailed account of constraints faced by farmers in producing food from farming operations. 

Land Management 

The Farm Bill: Current Law, Budget Issues and Legislative Actions 

Billie Grant 

In series: Congressional Policies, Practices and Procedures 
2019. 333 pp. 
Hardcover: 978-1-53615-294-4. $230.00. 

e-book: 978-1-53615-295-1. $230.00. 

Congress has been active in establishing federal policy for the agricultural sector on an ongoing basis since the 1930s. Over 
the years, as economic conditions and technology have evolved, Congress has regularly revisited agricultural policy 

through periodic farm legislation. Over these decades, the breadth of policy areas addressed through such farm bills has 

expanded beyond providing support for a limited number of agricultural commodities to include establishing programs and 
policies that address a spectrum of related areas, such as agricultural conservation, credit, rural development, domestic 

nutrition assistance, trade and international food aid, organic agriculture, and support for beginning and veteran farmers 

and ranchers, among others. Congress sets national food and agriculture policy through periodic omnibus farm bills. The 
115th Congress has the opportunity to establish the future direction of farm and food policy because many of the 

provisions in the current farm bill expire in 2018. Chapter 1 provides a title-by-title summary of the policies and provisions 

in H.R. 2 and compares them with current law. The Trump Administration released its first full budget request on May 23, 
2017. It proposes specific amounts for the FY2018 Agriculture appropriation as well as legislative changes to various 

mandatory spending programs, including those in the farm bill. Chapter 2 separates the President’s budget request into 

proposed changes for agriculture based on congressional jurisdiction. Over time, farm bills have tended to become more 
complicated and politically sensitive. As a result, the timeline for reauthorization has become less certain. Chapter 3 reports 

on the budget issues shaping the 2018 farm bill while chapter 4 examines the major legislative milestones for the last 12 
farm bills covering 54 years. Three farm bills have contained an energy title: the 2002 farm bill, the 2008 farm bill, and the 

2014 farm bill. For all three farm bills, the major energy programs expire and lack baseline funding. Chapter 5 presents 

data on 2014 farm bill budgetary authority for energy provisions, as well as the original budget authority for Title IX 

programs under the previous 2008 farm bill. The timing and consequences of expiration vary by program across the 

breadth of the farm bill. There are two principal expiration dates: September 30 and December 31. Chapter 6 reports on the 

possible consequences of expiration including minimal disruption (if the program is able to be continued via 
appropriations), ceasing new activity (if its authorization to use mandatory funding expires), or reverting to permanent laws 

enacted decades ago (for the farm commodity programs). 
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The Farm Bill: Review, Background, and the WTO 

Katie M. Harrison 

In series: Agriculture Issues and Policies 
2019. 269 pp. 

Hardcover: 978-1-53615-272-2. $230.00. 
e-book: 978-1-53615-273-9. $230.00. 

The farm bill is an omnibus, multi-year law that governs an array of agricultural and food programs. Although agricultural 

policies are sometimes created and changed by freestanding legislation or as part of other major laws, the farm bill 
provides a predictable opportunity for policymakers to comprehensively and periodically address agricultural and food 

issues. Chapter 1 reviews our current farm programs and discuss solutions for the upcoming 2018 bill. Chapter 2 provides 

background on each of the major titles of the current farm bill and previews of some of the potential issues that could factor 
into the debate. Every new farm bill involves some modification or replacement of existing farm programs. A key question 

likely to be asked of every new program is how it will affect U.S. commitments under the World Trade Organization’s 

(WTO’s) Agreement on Agriculture (AoA) and its Agreement on Subsidies and Countervailing Measures (SCM) as 
described in chapter 3. 

Natural Resources 

Algeria: Agriculture, Water Supply and Vegetation 

El Hafid Nabti (Laboratoire de Maitrise des Énergies 

Renouvelables, University A/Mira, Faculty of Natural Science and 

Life, Department of Mircobiology, Bejaia, Algeria) and Hocine 

Abbaci (University of Bejaia, Laboratory of Mastery of Renewable 

Energies, Bejaia, Algeria) 

In series: Agriculture Issues and Policies 
2019. 154 pp. 
Softcover: 978-1-53615-562-4. $82.00. 

e-book: 978-1-53615-563-1. $82.00. 
Specifically, this book features detailed information about tomato production, water 

supply and cork production compiled in three different chapters. Beside these 

fundamental topics covered in this book, important insights concerning uses of 

biological processes i.e. bioremediation are also provided. In total, five chapters are 

grouped into three sections namely: agriculture, water supply and vegetation as it is 

reflected in the book title. The first chapter provides a comprehensive and accessible overview of the production of one of 
the most important horticultural crops in the country: tomato. Nowadays and worldwide, there is a trend towards 

alternative agriculture. To meet the growing demand, many viable options need to be explored, and one of these is the use 

of seaweed extracts. The second chapter is provided to show the significance of “algae-bacterium” combination in the 
restoration of plant growth under heavy metal stress. The last chapter, sealing the first section, focuses exclusively on 

general knowledge highlighting the significance and potential use in the near future of plant extracts as natural fertilizers 

and for the control of plant diseases. In the second section, the editors included a unique chapter dealing with water 
resources to address the lack of comprehensive and unified data. Indeed, this chapter is an ideal resource for study and 

reference on water input and output issues covering irrigation, groundwater, river basins…The central message of the last 

section is quite relevant from an economic and social point of view, especially when the editors consider the contribution 
of forests and woodlands to national economy through production of cork, though neglected, is quite considerable. Editors 

collected data on this remarkable tree species taking into account some conservation and economic values to sound the 

alarm that, in near future, production of cork will not be viable anymore if there is no serious revision of existing policies. 
The book will be of interest to various audience targets: horticulture students, lecturers and local policymaker’s as well 

environmental and agricultural officials. 

Animal Agriculture 

Domestic Animals 

Richard L. Allen 

In series: Animal Science, Issues and Research 
2019. 276 pp. 

Hardcover: 978-1-53616-312-4. $195.00. 

e-book: 978-1-53616-313-1. $195.00. 
This book on the history, breeding, management and diseases of domestic animals is a snapshot of American animal 

husbandry around the year 1850. 
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Livestock: Production, Management Strategies and Challenges 

Victor Roy Squires (Institute of Desertification Studies, Beijing; 

International Dryland Management Consultant, Adelaide, 

Australia) and Wayne L. Bryden, PhD (Professor of Animal 

Science, School of Agriculture & Food Sciences, University of 

Queensland, Australia) 

In series: Agriculture Issues and Policies 

In series: Animal Science, Issues and Research 
2019. 532 pp. 

Hardcover: 978-1-53615-540-2. $270.00. 

e-book: 978-1-53615-541-9. $270.00. 
This book brings together and discusses information relating to animal production 

systems in different parts of the world. Throughout this book there are examples of 

systems comprised of a collection of interdependent and interactive elements that act 

together to accomplish a desired outcome. As indicated in the Preface, editors sought 

to give a broad description of existing systems of livestock production in different parts of the world. They discuss some of 

their important components and try to identify why and how these components have interacted with the systems being 
described. By editorial concept and by cross-referencing between chapters. this book should serve as a synthesis of several 

key issues. Along with the extensive bibliography (some in languages other than English) here, and in each other chapters, 

we present an approach to global livestock production that is up to date and comprehensive. The editors have 
commissioned writers from Asia, Africa, Australia, the Americas and Europe. The information they present helps our 

understanding of the complexity of the issues faced in the rapidly changing world in which we all live. What to do about 

burgeoning populations, rising living standards, shrinking areas of agricultural and pastoral lands, dilemmas about the 
morality of eating meat, competition for arable lands to grow food crops for humans or to provide fodder and grain for 

livestock have not yet been resolved. The book’s purpose is to provide the reader with a synoptic overview of the role of 

livestock in the economy and culture of peoples from every continent except Antarctica. This book draws together many 
aspects related to livestock industries around the world, beginning with an overview of the major production systems. 

Different geographic zones are associated with certain production systems. These are explained and a more in-depth 

examination (including case studies) of each is presented. Livestock production is the world’s largest user of land, either 
directly through grazing or indirectly through consumption of fodder and feed grains. Globally, livestock production 

currently accounts for some 36 percent of the gross value of agricultural production. In the developed countries, this share 

amounts to half of total production and in developing countries for almost one-third. Worldwide, animal production from 

livestock (meat, dairy products, eggs, fiber and hides and skins) is the basis of livelihoods of billions of people. The 

management (care and welfare) of livestock is called animal husbandry. Animal husbandry as a term covers matters 

relating to livestock production and management, physiology of animals, reproduction, preservation and protection from 
disease, nutrition and feeding, housing, welfare and behaviour. The predominant production systems in the world range 

from extensive pastoral systems to intensive landless systems. The classification is justified by its usefulness in identifying 

livestock development possibilities. Systems at different stages on the development path face widely differing constraints 
on their further improvement. This book is particularly valuable in this context. The book has 17 chapters in five parts. The 

authors are drawn from 12 countries, many from the developing world. They are people with in-depth knowledge of the 
local situation and provide insights into the role, function and interdependence of people and their livestock. The book will 

be an invaluable addition to the already comprehensive technical literature on the physiology, behaviour, and genetics of 

both ruminant and non-ruminant livestock (including poultry, rabbits, and even more exotic “mini livestock” species that 
are part of the food chain. Readership will include livestock specialists who wish to learn more about the global situation, 

personnel from the donor community, the UN agencies, NGOs, geographers and the curious lay persons. 

Biorenewable Resources 

Innovative Bio-Products for Agriculture: Innovative Phosphorus Bio-Fertilizers 

Katarzyna Chojnacka (Faculty of Chemistry, Wroclaw University of Technology, Poland) and 

Agnieszka Saeid, PhD (Wroclaw University of Science and Technology, Faculty of Chemistry, 

Department of Advanced Material Technologies, Wrocław, Poland) 

In series: Agriculture Issues and Policies 
2019. 145 pp. 

Softcover: 978-1-53614-779-7. $82.00. 
e-book: 978-1-53614-780-3. $82.00. 

The presented book describes the results of the research of the project titled ‘Phosphorus Renewable Raw Materials – A 

Resource Base for the New Generation of Fertilizers’ attributed to the National Center for Research and Development of 
Poland. This book is divided into three chapters that are assigned to different stages of the project undertaken by different 

R&D institutions. The concept and possible options of valorization of waste biomass, such as bones, fish bones, and ashes 

originated from the incineration of sludge from a waste-water treatment plant from the tertiary stage of biological treatment 



Science and Technology 4 

as resources of phosphorus were described by the team from Wroclaw University of 

Science and Technology. As a method of by-products valorization, the solubilization 
process was proposed. Two strategies were proposed: Ex-situ and in-situ. The in-situ 

manner resulted with suspension fertilizer with a low concentration of P2O5 while ex-

situ gave the possibility to obtain two solid formulations with the high content of P2O5. 
All of them could be used in agriculture and horticulture as granular fertilizers or as 

substrates. The different content of P2O5, as well as other nutrients in obtained 

formulations, were described as an effect of utilization of different raw materials as 
well as various additional substances such as binders necessary for the stability of final 

formulations. What is more, the efficiency of obtained formulations was strongly 

related to the kind of microorganism used as an ‘activator’ of unavailable phosphorus, 
which was discussed in details. The technology of production for biofertilizers in pilot-

scale was described by the Institute of New Chemical Synthesis in Pulawy with the 
following issues underlined: Design of installation to produce fertilizers based on 

renewable raw materials; plant construction and production of the product; and 

preliminary economic analysis. The University of Warmia and Mazury in Olsztyn 
described the utilitarian properties of new fertilizer formulations that were evaluated in 

field tests with special attention to granular and suspension biofertilizer. In that chapter, the major results of the agronomic 

evaluation of new suspension and granular phosphorus biofertilizers from secondary raw materials (sewage sludge ash, 
animal bones, and animal blood) were presented. Biofertilizers contained Bacillus megaterium or Acidithiobacillus 

ferrooxidans bacteria. New bioproducts were tested in field experiments in reference to traditional commercial phosphorus 

fertilizers (superphosphate, phosphorite, etc.). The research confirmed that phosphorus biofertilizers from renewable raw 
materials were similar to commercial fertilizers in terms of their crop-enhancing efficiency and did not reduce yield quality 

and quantity. 

Crops 

Crop Insurance: Overview, Delivery and Options 

Alexa B. Verderosa 

In series: Agriculture Issues and Policies 
2019. 307 pp. 

Hardcover: 978-1-53615-274-6. $195.00. 

e-book: 978-1-53615-275-3. $195.00. 

Since its inception in 1938, the program has evolved from an ancillary program with low 

participation to a central pillar of federal support for agriculture. As the program has 

grown—in types of insurance policies, breadth of crops covered, and millions of acres 
enrolled—so has the cost of the program to the federal government. The first two 

chapters provide an overview of the federal crop insurance program. Chapter 3 focuses 

entirely on delivery subsides and explains how delivery subsidies are calculated, the 
limitations of publicly available data on the actual delivery expenses of Approved 

Insurance Providers (AIPs), and how AIPs spend delivery subsidies. In 2010, USDA 

negotiated an agreement with insurance companies to set a national cap on the annual 
payments it makes to them for expenses and a target rate of return. Chapter 4 examines 

(1) the changes in expense payments to companies due to the cap, (2) the extent to which the program’s target rate of return 

reflects market conditions, and (3) opportunities for the federal government to reduce its delivery costs for the program. 
Before the Agricultural Act of 2014 cotton was eligible for most Federal farm programs. The 2014 Farm Act eliminated 

multiple programs, including the Direct and Countercyclical Program, while introducing several new programs, including 

the Supplemental Coverage Option (SCO), and Stacked Income Protection Plan (STAX). Chapter 5 focuses on the two 
new programs for cotton and examines the mechanics of the programs and their revenue impacts. Catastrophic coverage for 

noninsurable crops, known as the Noninsured Crop Disaster Assistance Program (NAP), has been available since the 

Federal Crop Insurance Reform Act of 1994. Chapter 6 examines the effects of the 2014 NAP policy change. Crop 

insurance premium subsidies are an important part of Compliance incentives under the 2014 Act. Farm program benefits 

under the 2014 Act could be as high or higher than under the 2008 Farm Act; but for individual farms, the shift toward a 
crop insurance-oriented policy could increase or decrease Compliance incentives as reported in the last chapter.\ 
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Linseed: Properties, Production and Uses 

Hemant Kumar Yadav, PhD (CSIR-National Botanical Research Institute, Rana Pratap Marg, 

Lucknow, India), Sujit Kumar (Scientific Officer, Uttar Pradesh Council of Agricultural 

Research, Lucknow, UP, India) and PK Singh (Project Coordinator, AICRP on Linseed, 

CSAUA&T, Kanpur, India) 

In series: Botanical Research and Practices 
2019. 

Hardcover: 978-1-53616-090-1. $160.00. 
e-book: 978-1-53616-091-8. $160.00. 

This book consists of seven chapters on various aspects related to linseed. Linseed (Linum usitatissimum L.) commonly 

known as ‘alsi’ is a member of genus Linum within the family Linaceae with 14 genera and over 200 species. Out of those, 
only Linum usitatissimum L. possess both agronomic and economic properties and are being exploited for both industrial 

and human consumption purposes. Irrespective of medicinal, nutraceuticals and industrial uses of linseed, the popularity 

and attention required for its improvement is still not enough. Therefore, the aim of this book is to summarize all the 
information about linseed, which will provide a wide perspective to the on-going research activities for crop improvement. 

It is a collection of incisive reviews along with original research. The included chapters are an excellent source of 

information for linseed production, cultivation, properties, uses and breeding strategies. This book will initiate interest in 
utilization of linseed as major crop and also ignite the research possibilities, which are left unexplored. 

Pears: Cultivars, Production and Harvesting 

Alberto Ramos Luz (Department of Agronomy, Santa Catarina State 

University, Lages, SC, Brazil) 

In series: Agriculture Issues and Policies 
2019. 242 pp. 

Hardcover: 978-1-53616-036-9. $160.00. 
e-book: 978-1-53616-037-6. $160.00. 

This book brings up-to-date information on different topics about the pear tree 

cultivation. The book was organized by Alberto Ramos Luz, Technologist in Fruit Crops, 
MD and PhD in Plant Production, specialist and lover of this culture. The chapters were 

written in collaboration with researchers and professors from Universities and Research 

Institutions of four different continents (South America, North America, Europe and 

Asia). The book was divided in the following chapters: 1. Propagation and orchard 

establishment (Giacobbo et al.); 2. Traditional pear varieties in the east region of 

Republic of North Macedonia (Selamovska et al.); 3. An updated view on fertilization 
and pollination in European pears (Pyrus communis) (Goldway et al.); 4. Vegetative 

growth control (Pasa et al.); 5. Precocity production of pear trees grafted on high-vigor rootstocks (Almeida et al.); 6. 

Dormancy adaptation in pear trees grown under mild winter conditions in Brazil (Herter et al.); 7. Management techniques 
to increase yield of European pear trees grown in subtropical climate (Luz et al.); and 8. Water management based on 

precision agriculture for pears (Yamazaki and Kazuya). Basic content and more specific and in-depth content are presented 

such as a series of research results and experiences on behavior and management tools to grown pear trees in subtropical 
climate, warmer conditions of the traditionally cultivated areas, subject of world-wide interest in the face of the climatic 

changes that are occurring over the years. 

Sorghum: Properties, Synthesis and Applications 

Valentin Missiakô Kindomihou, Ph.D. (University of Abomey-Calavi 

(UAC), Faculty of Agronomic Sciences (FSA), Department of 

Animal Production (DPA), Cotonou, Benin) 

In series: Agriculture Issues and Policies 
2019. 317 pp. 

Hardcover: 978-1-53614-405-5. $195.00. 
e-book: 978-1-53614-406-2. $195.00. 

Sorghum abilities, which have significant impacts on human and animal development, 

have recently increased. This book includes chapters derived from original research and 
the synthesis of current knowledge on specific topics. It is an original collection of 

research findings or summaries of articles from around the world that are part of 

discussions on the status of sorghum and its applications in various areas of 
development. This volume addresses physiological, ecological, functional and genetic 

foundations of sorghum through the examination of theories and case studies that explain 

various properties, synthesis and applications. The chapters address, respectively, 
sorghum attributes, heterosis association and molecular mapping for grains traits, ecophysiology, reproductive competence, 

molecular mechanism of flowering time control, sensory and nutritional properties, mechanisms involved in allelochemical 
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biosynthesis, and applications of bioactive compounds, i.e., polyphenolic and acidic phenolics. This book offers essential 

approaches including: (i) A generic and rapid way to combine the diversity of single nucleotide polymorphisms with 
heterosis, which facilitates the dissection of the molecular mechanisms underlying the quality and quantity of grains in an 

important sorghum crop; (ii) the principles and processes of extrusion in order to obtain grains of good sensory and 

nutritional characteristics; (iii) the indicators in assessing the role of sorghum as a source of energy in the productivity of 
poultry farming systems; and (iv) some characteristics of root and foliar responses to water stress of a genotype amenable 

to genetic modification. It also makes a sweeping analysis concerning the progress of current research in the floral 

transition of sorghum and the photoperiod response. The final chapter highlights the importance of bioactive compounds of 
sorghum species, mainly in fighting diseases related to human nutrition, all of which are currently leaders in the developed 

world. Case studies from around the world were reported, giving readers a real view of the extent of sorghum properties 

along with real-world applications strategies. The book provides references to students, scholars, professionals and political 
decision-makers involved in the study and management of properties, synthesis and applications of sorghum. 

Sweet Sorghum: Characteristics, Cultivation and Uses 

Lila Rogers and Mona Willis 

In series: Agriculture Issues and Policies 
2019. 149 pp. 

Softcover: 978-1-53615-386-6. $82.00. 

e-book: 978-1-53615-387-3. $82.00. 
Sweet sorghum is a cereal that belongs to the species Sorghum bicolor (L) Moench. Although the crop is reportedly native 

to Africa, it is grown worldwide largely because it thrives well under wide rainfall, varied day lengths, and varied soil 

conditions and can tolerate varying degrees of biotic and abiotic factors and stresses. In Sweet Sorghum: Characteristics, 
Cultivation and Uses, the authors review the physiology and adaptation of sweet sorghum crops to varied environmental 

and climatic conditions across Sub-Saharan Africa. The authors also discuss the saline soil distribution and cultivation of 

sweet sorghum in China. Soil salinization is one of the most prominent environmental problems in the world, which limits 
crop yield and productivity seriously. Today, about 20% of the world’s cultivated land and nearly half of all irrigated lands 

are affected by salinity. Lastly, the utilization of sweet sorghum bagasse as raw material in the development of an 

environmentally friendly particleboard bonded with a natural adhesive without the addition of harmful chemical substances 
such as citric acid was carried out. The effectiveness of several manufacturing conditions such as pre-treatment of particles 

before hot pressing condition, citric acid contents, pressing temperature and time, and sucrose addition were investigated. 

Forestry 

Forest Conservation: Methods, Management and Challenges 

Pedro Eisenlohr (State University of Mato Grosso (UNEMAT), Alta 

Floresta, MT, Brasil) 

In series: Environmental Research Advances 
2019. 316 pp. 
Hardcover: 978-1-53614-559-5. $195.00. 

e-book: 978-1-53614-560-1. $195.00. 

Forest Conservation: Methods, Management and Challenges offers to a wide readership 
the opportunity to understand, consider and plan strategies that aim to conserve forest 

ecosystems across the world. This book presents ten chapters written by renowned 

researchers from Brazil, Argentina, Tunisia and Germany, offering to the scientific 
community – as well as to human society as a whole – important concepts, methods and 

gaps that we need to fill if we wish to preserve Earth’s forests. The authors begin this 

collection by demonstrating how rare tree species could be a surrogate for biodiversity in 
conservation decision-making (Chapter One). Sustainable management of biodiversity in 

woody ecosystems is the theme of Chapter Two, followed by an interesting synthesis and 

discussion on challenges for conservation of forests and Brazilian reptiles (Chapter Three). Prioritization of areas for 
permanent preservation for forest recovery aiming at landscape connectivity (Chapter Four), conservation of Aleppo pine 

forests for post flood and fire plantings (Chapter Five), agroforestry and its connections to REDD+ activities in the 

Amazon (Chapter Six), forest conservation and its challenges in tropical Africa (Chapter Seven), large dams in the Amazon 
and their effects on the fauna (Chapter Eight) and selection and propagation of native tree species for improving ecological 

restoration (Chapter Nine) are themes deeply addressed in the next contributions, including interesting case studies. This 

book ends with an approach to environmental suitability modeling and its potential to support conservation decisions and 
ecological restoration programs in virtually any part of the world (Chapter Ten). Forest Conservation: Methods, 

Management and Challenges is an important tool for students, researchers, decision-makers, governmental and non-

governmental agencies that are interested in preserving different forest types in order to assure biodiversity conservation 
for current and future generations. 
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Pinus: Growth, Distribution and Uses 

Sylvester Stephens 

In series: Plant Science Research and Practices 
2020. 

Softcover: 978-1-53616-429-9. $82.00. 
e-book: 978-1-53616-443-5. $82.00. 

In Pinus: Growth, Distribution and Uses, analyses of the current state of Scots pine (Pinus sylvestris L.) and the distribution 

of pine forests was carried out in three zones of East European plain: a taiga, a temperate broadleaf and mixed forest, and a 
temperate steppe. A study is included which focuses on somatic embryogenesis in Yakutanegoyou, Pinus armandii Franch. 

var. amamiana (Koidz.) Hatusima, an endemic and endangered species in Japan, which was initiated from 

megagametophytes containing zygotic embryos on a medium supplemented with 2,4-dichlorophenoxyacetic acid and 6-
benzylaminopurine. Lastly, the authors gather and present information about pinus cultivation, as well the potential use of 

pinus bark as an adsorbent to remove Cd2+, Pb2+ and Cr3+ from contaminated water. 

Horticulture 

Cacti: Ecology, Conservation, Uses and Significance 

Marianna Rodrigues Santos (Federal institute of Northern Minas Gerais, IFNMG, Brazil) 

In series: Plant Science Research and Practices 
2019. 

Hardcover: 978-1-53616-354-4. $160.00. 
e-book: 978-1-53616-355-1. $160.00. 

Cactaceae is a botanical family composed of arborescent, shrub, climbing, globose, discoid or epiphytic species, being 

almost all endemic to the Americas. Cactaceae occurs between latitudes 35º North and South, both at sea level and up to 
over 5000m altitude. In this way, their species have the capacity to grow in different ecosystems. However, the greatest 

diversity is found in arid and semi-arid regions, where they are important sources of resources for several species of 

vertebrates and invertebrates, mainly in the drought season, when there is a great shortage of resources. In addition, some 
species of cacti represent an important source of food resources for humans and their herds, as well as having enormous 

ornamental value. Thus, cacti have always aroused the because of their morphological peculiarities and chemical 

properties. Due to this, cacti have now been the subject of diverse studies. This book brings studies of several areas of plant 
biology, ecology, conservation and uses of cacti. The first four chapters compose the part related to ecology and 

conservation. Several species of Cactaceae in Brazil and the world are seriously endangered, with about 31% of the family 

categorized as threatened. Chapter 1 discusses the importance and how the ex situ conservation of cacti is carried out in the 
Botanical Garden of Rio de Janeiro in Brazil. In Chapter 2, the authors carried out population studies of two species of 

endemic cacti of Chapada Diamantina, Brazil, in order to evaluate the population structure of the species for decision-

making in relation to their conservation. In Chapter 3, authors studied the biogeography and conservation of Discocactus 
species that are endemic to South America. In Chapter 4, the authors discuss the floral morphology and the ecological 

interactions highlighting the importance of conservation of cacti for ecosystems maintenance. Chapters 5 to 10 address 

issues related to the uses and significance of cacti. Chapter 5 discusses cacti of the genus Pereskia with a healthy diet 
alternative due to its nutritional properties. The toxicological evaluation, antinociceptive and anti-inflammatory effects of 

plant extracts is discussed in Chapter 6, specifically, roots of Cereus jamacaru. In Chapter 7 the use of fibers from Opuntia 

species in the manufacture of Agave juice is evaluated, due to the importance of including fibers in human consume, 
because dietary fiber may contribute in the prevention of chronic diseases such as diabetes, cancer and cardiovascular 

illnesses. The antioxidant activity of prickly pear of Opuntia is discussed in Chapter 8, because besides betalains, prickly 

pear contains vitamins and phenolics. In Chapter 9, the research describes the industrial applications of the berry as well as 
key points for future research. And in Chapter 10, bioactive compounds of Opuntia oligacantha were determined, as well as 

their antioxidant capacity, antimicrobial activity and shelf life. All the studies presented in this book are of great 

importance and serve as a basis for further research to be carried out to make the species of the Cactaceae family be seen 
beyond their ornamental value. 
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Irrigation 

Deficit Irrigation of Pome and Small Fruits (Pear, Raspberry, 

Blueberry): A Scientific Monograph 

Lavdim Lepaja, Endrit Kullaj and Kujtim Lepaja (Horticulture 

Department, Agriculture University of Tirana, Tirana, Albania) 

In series: Agriculture Issues and Policies 
2019. 143 pp. 
Softcover: 978-1-53615-758-1. $82.00. 

e-book: 978-1-53615-759-8. $82.00. 

Irrigation of pear, raspberry and blueberry is less studied relative to apple and peach, 
for example. Various researchers have tried different techniques to reduce vegetative 

growth, but regulated deficit irrigation (RDI) and partial rootzone drying (PRD) are the 

most favourable and cost-effective techniques, maintaining and, in some cases, 
increasing yields because allocation of photosynthetic carbohydrates to fruits is 

favoured compared to vegetative growth. Good knowledge of phenological stages 

susceptible to water stress is a prerequisite for the successful application of RDI and 
PRD as various factors effect separately or together the application of RDI and PRD. It 

should be emphasised that plants grown in open fields are highly dependent to climatic factors, and this is demonstrated by 

the fact that the same researchers have gathered drastically different results in various environments. RDI is applied in 
countries in arid climates as it saves water more than in humid or temperate climates. Different cultivars and rootstocks 

have different response to RDI and PRD. Thus, the application time depends very much from the genotype, because 

application at early age of the tree may have negative consequences. Under the climatic conditions of Kosovo, which 
fluctuate year after year, application of regulated deficit irrigation may start at the end of May or beginning of June. While 

for early cultivars, may apply even after harvest. As in raspberries we have two types of cultivars, floricane and primocane. 

Therefore, cultivar also plays a crucial role in deficit irrigation. Under the conditions of our country, PRD application for 
floricane varieties may also be delayed because there is sufficient rainfall in spring, while for primocane varieties by the 

end of May – beginning of June, but the monitoring of raspberry orchards still indicates the right moment to begin. The 
correct application of RDI on pear increases flowering, number of fruits (reduces fruit size), yield and reduces vegetative 

growth including canopy size. The use of deficit irrigation in combination with mulching is a new technology and our 

preliminary results on pear have shown that it reduces canopy volume and trunk diameter, which is considered very 
positive, beside the positive advantages of mulching. RDI and PRD technique is being improved and adapted to different 

environmental conditions. 

Pest Control 

Endosulfan: Uses, Toxicological Profile and Regulation 

Ishwar Chandra Yadav, PhD, and Ningombam Linthoingambi Devi (Centre for Environmental 

Sciences, Central University of South Bihar, Bihar, India) 

In series: Environmental Science, Engineering and Technology 
2019. 302 pp. 
Hardcover: 978-1-53615-910-3. $160.00. 

e-book: 978-1-53615-911-0. $160.00. 

The primary purpose of this book is to provide general information, health impact, toxicological information and regulatory 
status of endosulfan. Additionally, the residual level of endosulfan in multi-environmental matrices from South Asian 

countries is considered with an eco-toxicological and human health risk context. This book is intended for public health 

officials, physicians, toxicologists, and other interested individuals and groups with an overall perspective on the 
toxicology of endosulfan. The content of the book is divided into 8 chapters, each of which discusses various aspects of 

endosulfan together with residual data of endosulfan from South Asian countries. The basic information about endosulfan 

is discussed in Chapter 1. Chapter 2 and 3 describe the residual contamination, eco-toxicological impacts and regulatory 
policy of endosulfan in India environment. Chapter 4 relates to the evaluation of endosulfan in human samples. Chapters 5 

and 6 focus on the residual level and management of endosulfan in tropical countries including Sri Lanka and Pakistan. 

The remediation techniques available for reducing the impact of endosulfan is detailed in Chapter 7 and 8. 
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Soil 

Tools for Soil Management and Restoration: Strategies, Practices and Future Challenges 

Manuel Esteban Lucas-Borja (Castilla La Mancha University, School of Advanced Agricultural 

Engineering, Department of Agroforestry Technology and Science and Genetics, Albacete, 

Spain), Demetrio Zema (University RC, Italy) and Yang Yu (Department of Sediment Research, 

China Institute of Water Resources and Hydropower Research, Beijing, People’s Republic of 

China) 

In series: Agriculture Issues and Policies 
2019. 242 pp. 

Hardcover: 978-1-53615-908-0. $160.00. 
e-book: 978-1-53615-909-7. $160.00. 

Natural ecosystems provide the basic conditions without which humanity could not survive. Goods and services provided 

by ecosystems include, for example, provision of food, fibre and fuel, purification of water and air, cultural and aesthetic 

benefits, stabilization and moderation of the Earth’s climate, generation and renewal of soil fertility, including nutrient 

cycling or maintenance of genetic resources as key inputs to crop varieties and livestock breeds, medicines, and other 

products. However, the ability of natural ecosystems to continue performing these services is seriously threatened because 
plant species diversity or soil are being seriously deteriorated, and in some cases destroyed. While loss of species has 

always occurred as a natural phenomenon, the pace of extinction has accelerated dramatically as a result of human activity. 

Ecosystems are being fragmented or eliminated, and innumerable species are in decline or already extinct. At the same 
time, various studies worldwide have shown that soils do not support intensive annual plant cultivation without fertilizer 

applications and even these may not maintain sustainability. Inappropriate silvicultural operations or the use of land for 

intensive agricultural purposes is one of the main causes of soil degradation, and there is therefore worldwide interest in 
quantifying the loss of soil quality generated by incorrect agricultural operations or forest management practises. This can 

only happen if people have the right information, skills, and organizations for understanding and dealing with soil and plant 

diversity issues. This books deals with soil management and restoration strategies in order to maintain soil quality avoiding 
soil deterioration. Throughout the book, different authors present very interesting works related to the nitrogen status of 

containerized Australian blackwood (Acacia Melanoxylon) seedings, soil carbon stocks in different vegetation types, 

biological soil crusts distribution in China sandy soils, ash soil fertilizers, the watershed management of badland areas, 
effects of pipeline construction-related disturbances on soil properties, soil quality indicators and soil hydrology in dry 

areas and aggregate characteristics within the soil active layer. 

Unsaturated Soils: Behavior, Mechanics and Conditions 

Martin Hertz 

In series: Environmental Remediation Technologies, Regulations and 

Safety 
2019. 211 pp. 

Softcover: 978-1-53615-985-1. $95.00. 
e-book: 978-1-53615-986-8. $95.00. 

This compilation opens with an exploration of the vadose, or unsaturated zone, which is 

of utmost importance as the nexus between surface water and groundwater. It is the link 
between what happens on the surface and what happens below, inside the aquifers. As 

such, understanding this underground natural environment is essential for the 

sustainable development of society. Due to the complexities involved in considering the 
hysteretic response of the Soil Water Characteristic Curve and its dependency on 

volume changes, these two features are often ignored in numerical studies of 

unsaturated soils. To facilitate their use in numerical modeling, a model for the Soil 
Water Characteristic Curve equation based on the bounding surface concept is 

proposed. The authors go on to focus on the temperature distribution and water migration in unsaturated soil, which is of 

significant importance because these factors are related to the thermal-physical properties of soil. The changes in these 
properties may cause disastrous engineering problems such as the cracking of pavement, damage of structure foundation 

and fracture of pipelines. Lastly, Unsaturated Soils: Behavior, Mechanics and Conditions addresses the measurement and 

expression of the mass chemical potential in the presence of superficial layers induced by a complex structure. By 
definition, the mass chemical potential of a constituent in a soil represents the variation of the internal energy of the 

medium when a unit mass of the constituent is transferred to a reference state with the entropy, volume and mass of the 

other constituents remaining constant. 
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Special Topics 

Agricultural Issues: Policies, Conservation and Farm Programs 

Michael Butlin 

In series: Agriculture Issues and Policies 
2019. 341 pp. 

Hardcover: 978-1-53615-474-0. $230.00. 

e-book: 978-1-53615-475-7. $230.00. 
Agricultural Issues: Policies Conservation and Farm Programs is a compilation of 

government reports. The Agriculture appropriations bill, as described in chapter 1, funds 

all of USDA, excluding the U.S. Forest Service. It also funds the Food and Drug 
Administration (FDA) in the Department of Health and Human Services (HHS). The 

Natural Resources Conservation Service (NRCS) and the Farm Service Agency (FSA) in 

the U.S. Department of Agriculture (USDA) currently administer 20 programs and 
subprograms that are directly or indirectly available to assist producers and landowners 

who wish to practice conservation on agricultural lands. These programs are discussed in 

chapter 2. Chapter 3 provides background on the trade dispute that triggered the trade-aid 
package as well as the authority used by USDA to respond to the trade dispute with 

financial assistance and then describes the three components of the trade-aid package 

with details on their implementation. For each crop year, the U.S. Department of Agriculture (USDA) makes billions of 
dollars in payments to agricultural producers for which being actively engaged in farming is a requirement. As described in 

chapter 4, the largest programs in terms of payments are the Price Loss Coverage program, which makes payments in years 

in which a crop’s market price is less than a statutorily set price, and the Agriculture Risk Coverage program, which makes 
payments in years in which a crop’s revenue is less than a revenue guarantee. Chapter 5 describes cotton’s special 

treatment, relative to other traditional farm program crops, in the 2014 farm bill. The outlook for lower net farm income 

and relatively weak prices for most major program crops signals the likelihood of continued relatively lean times ahead. 
Chapter 6 incorporates USDA’s August 30, 2018, farm income projections and its August 29, 2017, U.S. agricultural trade 

outlook update. The 2014 Farm Act provides eligible U.S. farmers with new commodity supports in the Agriculture Risk 

Coverage (ARC), the Price Loss Coverage (PLC), and the Supplemental Coverage Option (SCO) programs. Chapter 7 
provides an analysis of these programs with a focus on how various combinations of the programs impact producer revenue 

and its variability, producer well-being, and expected program costs. Chapter 8 focuses on how specialty crops are covered 

under the federal crop insurance program. The Animal and Plant Health Inspection Service (APHIS) of the U.S. 
Department of Agriculture (USDA) is the U.S. government authority tasked with regulating the import, transit, and release 

of regulated animals, animal products, veterinary biologics, plants, plant products, pests, organisms, soil, and genetically 

engineered organisms as reported in chapter 9. 

Agricultural Policy, Appropriations and Discretionary Spending 

Albertus Brinkhuis 

In series: Agriculture Issues and Policies 
2019. 349 pp. 

Hardcover: 978-1-53615-215-9. $160.00. 
e-book: 978-1-53615-216-6. $160.00. 

The Agriculture, Rural Development, Food and Drug Administration, and Related 

Agencies appropriations bill provides funding for a wide array of Federal programs, 
mostly in the U.S. Department of Agriculture (USDA). These programs include 

agricultural research, education, and extension activities; natural resources conservation 

programs; farm income and support programs; marketing and inspection activities; 
domestic food assistance programs; rural housing, economic and community 

development, and telecommunication and electrification assistance; and various export 

and international activities of the USDA. Agriculture appropriations include both 

mandatory and discretionary spending. Discretionary amounts, though, are the primary 

focus during the bill’s development. This book provides information on the 2018 and 

2019 discretionary spending as well as a copy of the 2019 Agriculture appropriations act. 

Agricultural Research Updates. Volume 27 

Prathamesh Gorawala and Srushti Mandhatri 

In series: Agricultural Research Updates 
2019. 282 pp. 
Hardcover: 978-1-53615-916-5. $250.00. 

e-book: 978-1-53615-917-2. $250.00. 

The aim of the opening chapter of Agricultural Research Updates. Volume 27 is to discuss the role of phenolic compounds 
in the interactions of plants with abiotic stress, with special attention paid to their antioxidant properties. The second 
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chapter attempts to assess the sustainability level of different types of agro-ecosystems in Bulgaria. A holistic hierarchical 

framework for measuring the integral, economic, social and ecological sustainability of agro-ecosystems in Bulgaria is 
proposed. Following this, a study is presented with the goal of identifying and evaluating social and economic 

sustainability indices in corn production. Statistical regression models were derived to estimate summer precipitation in a 

single location derived using lineal backward regression techniques, and the different efficiency between the derived 
models was analyzed. Next, an analytical Fourier series solution to the equation for heat transfer by conduction in a 

spherical shell with an internal stone consisting of insulating material is presented, and an internal heat source linearly 

reliant on temperature is considered as a model of conduction of heat in stone fruits. The subsequent study analyses the 
effects of certain parameters on the baking properties of wheat in years with different weather conditions. The results 

indicate statistically significant correlation coefficients between protein content, wet gluten content, alveograph properties, 

exstensograph properties and bread loaf volume. Lastly, a summary of recent knowledge is evaluated in order to contribute 
to a better understanding of how farming practices affect berry composition and consequently, the sensory characteristics 

of raspberries. 

Agricultural Research Updates. Volume 28 

Prathamesh Gorawala and Srushti Mandhatri 

In series: Agricultural Research Updates 
2019. 

Hardcover: 978-1-53616-253-0. $250.00. 
e-book: 978-1-53616-254-7. $250.00. 

In the opening study of Agricultural Research Updates. Volume 28, the capillarigation system’s applications in vertical 

gardens were explored. The vertical garden model was designed for growing vegetables in home yards or within the 
vicinity of farming households, so they can have a regular supply of safe and nutritious food, especially during periods 

where water supply is scarce, excessive, or when maximizing the use of stored rainwater or kitchen wastewater. Next, this 

compilation describes recent progress and findings on the physiology of petal growth in cut rose flowers. To increase the 
ornamental value of cut roses, it is desirable that the timeframe for complete flower opening be relatively slow; therefore, 

understanding the mechanism by which rose flowers open is necessary to improve flower quality. The objective of the 

subsquent chapter is to present some recent findings about the influence of processing operations on the properties and 
bioactive compounds in carrots. To achieve this , different pre-treatments and processing operations are discussed, and 

their effects on some typical carrot products are described. Additionally, the authors discuss theoretical aspects and recent 

developments in ready-to-eat spinach, with the goal of improving the preservation of nutritional quality after harvest and 
extendiung its shelf-life. The authors also analyse 30 samples of fresh, frozen and IV range spinach, with the aim of 

identifying and quantifying nitrate and nitrite levels. Following this, a study is presented on the scientific validation of the 

medicinal and edible utility of fruits of A. moschatus using standard protocols sin order to account for potential 

commercial utilization. About 15 nutritional and five anti-nutritional constituents of the fruits of A. moschatus were tested 

and compared with those found in A. esculentus. In the penultimate chapter, the authors describe the current global status 

of conservation of cattle genetic resources and the cryo-technologies that are available to facilitate the protection of bovine 
genetic diversity. Worldwide adoption of such a policy has led to unique adaptations by cattle to a variety of local 

environments. The final chapter summarizes the following research progresses: the structure and components of Nox 

complex, the functions of these components, and control strategies for B. cinerea. 

Cotton: History, Properties and Uses 

Jules Dagenais 

In series: Agriculture Issues and Policies 
2019. 164 pp. 

Softcover: 978-1-53615-993-6. $95.00. 
e-book: 978-1-53615-994-3. $95.00. 

In this compilation, the authors aim to evaluate the emulsifying properties and the foaming properties of cottonseed protein 

isolate produced either by isoelectric precipitation or dialysis membranes, as well as the relevant effect of some agents on 
these properties. Next, various aspects of amylase production, structural features of the starch, sizing of cotton yarns, 

amylase-assisted desizing, factors influencing the desizing process and evaluation of the desized fabrics are discussed. The 

closing chapter highlights the various issues involved in cotton contaminations and elimination methods, suitable for 
various stages of cotton processing. Color space models, machine vision, support vector machine, infrared based detection 

and classification systems are widely adopted with different levels of success. 
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Global Agricultural Extension Practices: Country by Country Approaches 

Dixon Olutade Torimiro (Department of Agricultural Extension & Rural Development, 

Obafemi Awolowo University, Ile-Ife, Nigeria) and Chris Orobosa Igodan (Ohio State 

University Extension, College of Food, Agricultural, and Environmental Sciences, The Ohio 

State University, Columbus, Ohio, USA) 

In series: Agriculture Issues and Policies 
2019. 328 pp. 

Hardcover: 978-1-53616-012-3. $230.00. 
e-book: 978-1-53616-013-0. $230.00. 

While the global marketplace is cluttered with books and products about agriculture and related issues of development, 

very few speak specifically to agricultural extension and its practices worldwide. Agriculture is the main source of 
livelihood for a majority of rural people and is often referred to as the mainstay of the economy of the developing world. 

Agricultural Extension practices or advisory services as per usage in some countries provide a close examination of 

country-by-country approach. In the book, contributions are drawn from thirteen countries in four regions of the world. 
Furthermore, the editors list the countries alphabetically. The countries are Botswana, Cameroon, Canada, Ghana, India, 

Kenya, Nigeria, South Africa, Swaziland, Tanzania, Ukraine and the United States of America. The many contributors of 

the book at the onset explore the historical evolution of agricultural extension in their respective countries. For example, 
during the colonial era and prior to self-governance in several African countries, agriculture was the sole powerhouse that 

supplied raw materials to the industries of the now western societies. The effective connection between the ‘colonial 

masters’ and the search for rural raw materials was the agricultural extension worker. In one way, this book helps to 
connect the history of colonial and post-colonial Africa in the sustenance of agricultural development in Europe and 

America. Canada and the United States of America share a lot but also have many differences in their approach to 

agricultural extension. While America owes its origins to the land grant cooperative extension service with a mandate to 
state supported universities for the implementation of its programs, Canada traced its need for agricultural extension 

services to the adaptation of technologies to individual skills for expanded production for growing population (Hamby, 

2019). Additionally, while Canada, at one time with reason, withdrew from public agricultural extension, the USA never 
followed that path since its inception of extension work in 1785. Formal law organizing the agricultural extension service 

sector in Ukraine is recent. Extension law of Ukraine was adopted in 2004 allowing for a robust participation of both 

public and private sector. (Windon and Zaburanna, 2019).The chapter on Ukraine provides insights to the understanding of 
this effort. The success of India’s agricultural revolution could be traced to the resilience of local rural farmers who labored 

day and night tilling the soil in a sustainable manner. Indian and Pakistani farmers worked alongside extension workers in 

their respective countries to provide the advice and education that helped the transformation of the agricultural sector. 
Finally, there are two important points to make here. First, this book, while based on agricultural extension practices, 

provides a country-by-country comparative assessment. It is easy to read and a good narrative to follow. However, the 

comparisons are largely limited to the countries examined in the book. Second, the book allows us to review the success 
and failures of major institutions such as the World Bank, international development agencies and other donor 

organizations for their participation and recommendation to the efforts of countries involved in the practice of agricultural 

extension worldwide. 

CHEMISTRY 

Analytical Chemistry 

A Closer Look at Calorimetry 

Oliver Wrigley 

In series: Chemistry Research and Applications 
2019. 136 pp. 
Softcover: 978-1-53615-789-5. $82.00. 

e-book: 978-1-53615-790-1. $82.00. 

In this compilation, the authors review the planning of multithermal titration calorimetry experiments using 
triosephosphate isomerase as a case study with two of its inhibitors, 2PG and PGH, under physiological conditions and 

osmotic stress. Following this, the authors revisit classic and disequilibrium calorimetry by presenting and discussing raw 

data obtained with a thermocouple probe and a beaker filled with water and placed in an ultrasonic cleaning bath. Both 
calorimetric methods are compared and evaluated. A combination of temperature-dependent UV spectroscopy, differential 

scanning calorimetry and circular dichroism techniques are explored for the investigation of their thermodynamic 

contribution to the incorporation of bulges and mismatches in duplex DNA. The authors also attempt to expound how to 
apply electrochemical Peltier heat to investigate the thermodynamics of electrochemical reactions and determine their 

thermodynamic parameters. A strict definition of electrochemical Peltier is given, and its generation and characteristics as a 

reversible heat are discussed. The closing chapter summarizes existing energy expenditure measurement methods, 
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discussing their influencing factors and applicability in different populations. Considering the importance of accurate 

expenditure in terms of health promoting strategies, this collection provides important insight into the determinants of 
appropriate energy expenditure estimation. 

Capillary Electrophoresis in the Early Twenty-First Century: New 

Trends and Relevant Applications 

Oscar Núñez, PhD (Department of Analytical Chemistry, Faculty of 

Chemistry, University of Barcelona, Barcelona, Spain) and Xavier 

Subirats, PhD (Department of Analytical Chemistry, Faculty of 

Chemistry, University of Barcelona, Barcelona, Spain) 

In series: Analytical Chemistry and Microchemistry 
2019. 314 pp. 
Hardcover: 978-1-53615-223-4. $230.00. 

e-book: 978-1-53615-224-1. $230.00. 

Capillary electrophoresis (CE) comprises a family of related separation techniques in 

which an electric field is used to achieve the separation of components in a mixture. One 

of the key features of CE is the simplicity of the instrumentation required, and today, 
these techniques have become powerful analytical tools for high efficiency separation, 

and the identification of a variety of ionic and neutral compounds. Moreover, the 

versatility of CE operational modes (capillary zone electrophoresis, micellar electrokinetic capillary chromatography, 
capillary electrochromatography, capillary isoelectric focusing, isotachophoresis, non-aqueous capillary electrophoresis, 

etc.) and detection systems (ultraviolet, fluorescence, amperometric, mass spectrometry…) make CE useful for 

applications in many fields such as environmental, food, pharmaceutical, and forensic analysis. The typcial drawback of 
CE techniques, based on their low sensitivity when dealing with conventional UV-detection, due to their short detection 

pathways and the short sample volume introduced into the capillary, has been largely resolved not only by using more 

sensitive detectors like fluorescence, amperometric, or mass spectrometry, but by the employment of both off-line and on-
line enrichment procedures. The aim of this present book is to address the state-of-the art of capillary electrophoresis 

techniques within this early twenty-first century, by reviewing new trends and the most relevant applications described in 

the literature. Uses in fields such as food, environmental, forensic and biological analysis are addressed by means of 
relevant application. The scope of this book is intentionally broad and is aimed at worldwide analytical laboratories, both 

public and private, at acadamic institutions, as well as researchers. 

Gas Separation: Techniques, Applications and Effects 

Suraya Mathews 

In series: Chemistry Research and Applications 
2019. 158 pp. 

Softcover: 978-1-53614-606-6. $95.00. 

e-book: 978-1-53614-607-3. $95.00. 
In recent decades, the science of gas separation by use of a nanoporous permselective membrane has widely developed due 

to properties such as low energy consumption, easy operation, low waste generation and economic benefits. In Gas 

Separation: Techniques, Applications and Effects, the fundamental concepts of membrane gas separation and the formation 
of nanoporous membranes are been discussed. The authors go on to examine mixed matrix membrane, a composite 

material comprising organic phase and inorganic fillers. The primary role of fillers is to systematically manipulate the 

molecular packing of the organic phase, thus enhance the gas separation properties of matrix membranes. The closing 
study analyzes the permeability and selectivity of carbon dioxide and methane gas of polyvinylchloride mixed matrix 

membrane with the inorganic fillers of zeolite 4Å particles. The fabrication of mixed matrix membranes is prepared by 

using dry/wet phase inversion method, and Fourier transform infrared spectroscopy is used to study the chemical 
interaction of the membrane by analyzing the intensity of the peak of chloride vibration. 

Photoisomerization: Causes, Behavior and Effects 

Diego Sampedro 

In series: Chemistry Research and Applications 
2019. 290 pp. 
Hardcover: 978-1-53615-313-2. $195.00. 

e-book: 978-1-53615-318-7. $195.00. 

Different applications and uses of light energy have emerged over the last few years in many different fields such as in 
medicine, material science, energy and biochemistry. New and exciting applications of light-controlled processes have 

become practical in the diagnosis and treatment of diseases, the preparation and use of functional materials, the storage of 

solar energy and the control of biological properties. Many of these applications are based on a very simple chemical step: 
a photoisomerization. The isomerization of a chemical double bond allows for the control with extreme spatial and 

temporal resolution of complex systems. Nature offers different examples of very complex functions that are initiated by 



Science and Technology 14 

this type of simple chemical. Upon photon absorption, the light energy can be used to induce a chemical (geometrical) 

change that influences the protein environment that triggers a specific signal or function. Inspired by these amazing and 
extremely efficient processes, many efforts have been devoted to the modification of natural systems and to the design of 

new applications, using simple and tunable photoisomerizations. Accordingly, the preparation of photoactive molecular 

devices based on photoisomerizations and the use of these species in different applications is now a very active scientific 
field, with profound implications in our everyday lives. In this book, the fundamental aspects of the photoisomerization of 

many different chemical structures containing C=C, N=N and C=N double bonds is covered. Different experimental and 

computational tools used to study these processes are discussed and some specific applications of different compounds are 
presented. 

The Essential Guide to Lewis Acids 

Oliver M. Sandes 

In series: Chemistry Research and Applications 
2019. 174 pp. 
Softcover: 978-1-53615-236-4. $95.00. 

e-book: 978-1-53615-237-1. $95.00. 

Lewis acids have been utilized to activate molecules, whether it be the generation of a simple Lewis acid-base adduct or 

the coordination and activation of a substrate molecule in a catalytic transformation. When designing new Lewis acids, a 

synthetic chemist has to consider the properties of the Lewis acid. As such, this compilation describes the methods used in 
measuring Lewis acid strength, including a ladder diagram comparing the Lewis acid strength of both main group and 

metal-based Lewis acids. Since carboxylic acid derivatives are commercially available, non-toxic, cheap and normally 

stable to air and moisture, carboxylic acid derivatives are ideal reactants for synthetic strategy. The decarboxylative 
coupling reaction is discussed as one of the most important tools for organic synthesis, and remarkable progress has been 

made in this field. In conclusion, the authors highlight recent advances achieved in the development of processes for esters 

production from glycerol and terpenic alcohols in metal salts-catalyzed reactions, using acetic acid as the carbonylic 
reactant. The effects of main reaction parameters such as concentration, temperature and reactants stoichiometry are 

assessed. A comparison with traditional acid catalysts used in these reactions is also performed. 

Biochemistry 

A Closer Look at the Comet Assay 

Keith H. Harmon 

In series: Biochemistry Research Trends 
2019. 

Hardcover: 978-1-53611-028-9. $160.00. 

e-book: 978-1-53616-341-4. $160.00. 
A Closer Look at the Comet Assay opens with a discussion on the clinical applications of comet assay. Comet assay is 

rapid, simple method which able to assess DNA damage in different samples like blood, cells and tissues. Following this, 

the authors examine comet assay usage in occupational toxicology studies. Isolated lymphocytes were the most used cell 
line in these studies, but exfoliated cells such as nasal and buccal cell, liver, kidney and sperm cells may be used. Comet 

assay may also be used to detect nanoparticles-associated DNA damage. As such, this compilation assesses potential 

limitations due to the interaction of the nanoparticles with the method. Next, to shed light on the mechanisms of the DNA 
track formation, the authors apply an original approach based on the kinetic measurements in the comet assay, arguing that 

in neutral conditions at low levels of DNA damages, the comet tail is formed by extended DNA loops. New applications of 

the comet assay are described for the detection of aberrant DNA methylation, which is a promising marker in cancer 
diagnosis and follow-up. The authors go on to describe and analyse the results of in vitro treatment of lymphocytes with 

insecticide using comet assay under alkaline and neutral conditions, testing the commercial product Calypso® 480SC and 

its active agent thiacloprid at concentrations of 30; 60; 120; 240 and 480 µg.ml-1. In one study, Helianthus annuus 
(sunflower) seedlings were irrigated with Hoagland solution containing different concentrations of AlCl3. Morphological 

parameters such as germination rate and stoma number are evaluated. Additionally, the genotoxic effects of endosulfan 

pesticide at different times and in different concentrations in wheat leaf samples are analyzed in two-week old wheat 
seedlings in an effort to demonstrate that endosulfan is a genotoxic agent causing DNA breaks in wheat. In the closing 

chapter, the correlation between the comet assay parameters, cell viability, and hydroquinone concentration is explored. 

The relationship between comet assay and remaining hydroquinone after fungal treatment is also investigated in order to 
evaluate its biodegradation efficiency. 
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A Quick Guide for Clinical Biochemistry 

Buthainah Al-Bulushi (Sultan Qaboos University, Muscat, Oman) 

and Mohamed Essa, PhD (Department of Food Science and 

Nutrition, College of Agricultural and Marine Sciences, Sultan 

Qaboos University, Muscat, Oman, Food and Brain Research 

Foundation, Chennai, Tamil Nadu, India Ageing and Dementia 

Research Group, Sultan Qaboos University, Muscat, Oman) 

In series: Biochemistry Research Trends 
2019. 128 pp. 

Softcover: 978-1-53614-860-2. $82.00. 
e-book: 978-1-53615-952-3. $82.00. 

Finding a simple and step-by-step procedure to conduct clinical biochemistry-related 

analyses is a real challenge for many undergraduate, graduate students, researchers and 
technicians in universities and laboratories. Moreover, understanding the theory of the 

experiment, which is not provided in some currently available manuals, is a useful and 

essential requirement in the experiment for successful performance, accuracy and acceptable results. The book contains 14 
chapters. The first three chapters describe essential clinical aspects in laboratory such as specimens used for clinical 

chemistry analysis and sample collecting methods with common sampling errors. In addition, the fundamentals and 

laboratory techniques commonly used for sample analysis such as centrifugation, electrophoresis, photometry, fluorometry, 
and chromatography are also covered in one separate chapter. The later chapters discuss the biologic basics of liver, kidney 

and heart diseases and the common enzymes measured to assess the function of these organs. Moreover, properties, 

diagnosis and analysis of vital minerals disorders such as iron, calcium, phosphate, zinc and magnesium are discussed in 
five different chapters. Hematological disorders related to nutrition and some case histories and comments are added in 

order to help students to analyze and interpret the lab results in proper way. The book also has a separate chapter with lot of 

case studies and their solutions for better understanding. This book will be a useful reference for new students, non-native 
English medicine and life science students as it relies on figures and diagrams that explain the concepts and diagnosis of 

diseases in a simple way. Therefore, this quick guide aims to provide and develop the basic practical skills in the users with 
simple steps to follow along with the theoretical explanation for better understanding. It is expected that this quick 

handbook will provide good tools and useful guidelines for the students and researchers as well. 

Amylases: Properties, Functions and Uses 

Nikhil Adam 

In series: Biochemistry Research Trends 
2019. 140 pp. 

Softcover: 978-1-53614-993-7. $82.00. 

e-book: 978-1-53614-994-4. $82.00. 
Amylases: Properties, Functions and Uses opens with an analysis of the methods commonly used for the immobilization of 

amylase on particles, the effect that the processes of adsorption and covalent immobilization have on the activity and 

stability of the enzyme, as well as on its stability and reusability. The authors go on to review current molecular strategies, 
including heterologous expression and mutations, for improving the production and properties of amylases from 

thermophilic bacteria. In conclusion, this compilation discusses the main advantages of the use of microorganisms for 

obtaining amylases: the production capacity in large quantities and ease of handling. Amylolytic enzymes have garnered 
attention because of their technological importance, economic benefits, and applicability in the commercial production of 

glucose. 

An Essential Guide to Astaxanthin: Dietary Sources, Properties and Health Benefits 

Paul A. Melborne 

In series: New Developments in Medical Research 

In series: Biochemistry Research Trends 
2019. 113 pp. 

Softcover: 978-1-53615-571-6. $82.00. 

e-book: 978-1-53615-572-3. $82.00. 
An Essential Guide to Astaxanthin: Dietary Sources, Properties and Health Benefits begins with a review of published 

studies regarding the efficacy and application of natural astaxanthin in aquaculture and human health, respectively. Next, to 
help in optimizing astaxanthin production, the changes of pigments (including chlorophyll and carotenoids) and 

astaxanthin geometrical isomers were elucidated during the incubation in H. pluvialis under environmental stresses. 

Changes in photosynthetic behaviors and photoprotective mechanisms during astaxanthin accumulation were clarified. In 
the closing chapter, the authors review methods for Z-isomerization of astaxanthin and subsequent changes in the 

physicochemical properties and functionalities. 
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Carboxymethyl Cellulose. Volume I: Synthesis and 

Characterization 

Md. Ibrahim H. Mondal (Polymer and Textiles Research Lab, 

Department of Applied Chemistry and Chemical Engineering, 

Rajshahi University, Rajshahi, Bangladesh) 

In series: Biochemistry Research Trends 
2019. 381 pp. 

Hardcover: 978-1-53614-742-1. $230.00. 

e-book: 978-1-53614-743-8. $230.00. 
Carboxymethylcellulose (CMC), also known as cellulose gum, is manufactured by the 

chemical synthesis of naturally-derived cellulose with chloroacetic acid. The 

multifunctional aspects of this product make it favorable for use as a key intermediate or 
ingredient in several applications. Furthermore, CMC is incorporated as a binding, 

thickening, stabilizing, emulsifying, suspending, sizing and coating agent in various 

applications. Cellulose gum enhances the aesthetics of the finished product by imparting 

a smooth texture and modifies the viscosity of various foods and beverages, 

superabsorbent hydrogels (as in many personal care products), cosmetics and pharmaceuticals. Textiles, paper and board, 

oil and gas drilling, paints and adhesives, and soaps and detergents are other major applications in the global market. The 
present book thus covers a wide range of applications; hence, a great number of people, both academics and industrialists, 

may find topics of interest about CMC, as well as other cellulosics. Although there are many research publications, patents 

and reports on CMC, no books about it are yet available. The present book reviews some vital issues and topics on the 
latest scientific and technological advances in carboxymethylcellulose. This book will provide an essential source of 

information to readers, in the exploration of possible applications of CMC, and in the generation of new ideas for product 

development. The book is divided into two volumes: Carboxymethyl Cellulose: Volume I – Synthesis and 
Characterization, and Carboxymethyl Cellulose: Volume II – Pharmaceutical and Industrial Applications. The book 

contains a total of 32 entries on selected topics. Each chapter describes some specific issues and gives the current status of 

research and technology in the study of synthesis routes or design concepts, methods and fabrication strategies, 
characterization and applications of CMC products, as well as future prospects for research in the subject area. Highlights 

of this book include synthesis and formation mechanisms of CMC, structure property relationships, homogeneous and 

heterogeneous phase modification to create common and functional products, analysis and characterization, absorption and 
swelling mechanisms, stimuli-responsive and super-absorbency nature, and a wide range of multi-dimensional 

applications, including human consumption and uses. 

Cyanine Dyes: Structure, Uses and Performance 

Douglas Zimmerman 

In series: Biochemistry Research Trends 
2019. 262 pp. 

Hardcover: 978-1-53616-239-4. $160.00. 

e-book: 978-1-53616-240-0. $160.00. 
Cyanine Dyes: Structure, Uses and Performance begins with evaluation of the potential of 23 novel methine cyanine dyes 

to inhibit the amyloid fibril formation by insulin, and the limitations in the production and storage of insulin 

pharmaceutical formulations. Next, the authors describe the spectral properties of a series of monomethine, penthamethine 
and heptamethine cyanine dyes with an accent on their applicability to non-covalent labeling of biological macromolecules. 

Additionally, the authors provide an overview of various experimental and theoretical methods for the study of cyanine 

dyes self-organization, as well as their applications. The closing chapter focuses on exploring the interactions and 
aggregation behaviour of cyanine dyes within various ionic liquids and deep eutectic solvents-based systems. 

Glutathione: Biosynthesis, Functions and Biological Implications 

Pál Perjési, Ph.D.(Institure of Pharmaceutical Chemistry, University 

of Pécs, Pécs, Hungary) 

In series: Biochemistry Research Trends 
2019. 438 pp. 

Hardcover: 978-1-53614-740-7. $230.00. 
e-book: 978-1-53614-741-4. $230.00. 

Glutathione (GSH) is a ubiquitous tripeptide (γ-L-gluatamyl-Lcysteinyl-glycin) playing 

an important role in cellular redox homeostasis, defence against electrophilyc reactive 
species, and control of several cellular events, among others. Most of these cellular 

functions are related to its tiol (SH) function of the cysteine moiety. With increasing 

knowledge on the molecular basis of its cellular functions, use of GSH as a nutritional 
supplement is receiving increasing interest. The present book summarizes the recent 

literature and new develeopments on three distinct, but closely related topics: 

Production, biochemical functions, implications and applications of glutathione. The 
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topics cover comprehensive reviews on physico-chemical characterization, pharmacopoeal qualification, biotechnological 

production, surveys on different analytical methods for its quantitation, and the role of several physiological abnormalities 
(e.g., cardiac disfunctions, neurological disorders, kidney injuries and different types of cancer) related to non-appropriate 

biosynthesis and/or metabolism of endogeneous GSH. The information presented represents a valuable source for 

advanced students, scholars, teachers and scientists (academic and industrial) interested or already engaged in research that 
involves glutathione. 

Hemagglutinins: Structures, Functions and Mechanisms 

Tzi Bun Ng (Professor of Biochemistry, School of Biomedical 

Sciences, Faculty of Medicine, Chinese University of Hong Kong, 

China), Jack Wong (Chinese University of Hong Kong, China), 

Ryan Tse (Vita Green Pharmaceutical [Hong Kong] Ltd., Hong 

Kong), Tak Fu Tse (University of Hong Kong, Hong Kong) and 

Helen Chan (Vita Green Pharmaceutical [Hong Kong] Ltd., Hong 

Kong; School of Biomedical Sciences, Faculty of Medicine, The 

Chinese University of Hong Kong, Shatin, New Territories, Hong 

Kong, China) 

In series: Biochemistry Research Trends 
2019. 268 pp. 
Hardcover: 978-1-53615-708-6. $230.00. 

e-book: 978-1-53615-709-3. $230.00. 

Hemagglutinins refers to glycoproteins which bring about agglutination of erythrocytes or hemagglutination. 
Hemagglutination can be used to identify surface antigens on erythrocytes (with known antibodies) and, hence, the blood 

type of an individual. Hemagglutinins consist of lectins and antibodies. Lectins (from the Latin legere, “to select”) are non-

immune glycoproteins that exhibit reversible binding to specific carbohydrate structures, glycans of glycoproteins, 
glycolipids and polysaccharides. Lectins own at least one non-catalytic domain, and, in some cases, a few carbohydrate 

binding domains, which enable them to effect agglutination of erythrocytes and other cells or precipitation of 

glycoconjugates. Lectins are found in a constellation of organisms and display an array of activities. Topics discussed in 
this book encompass algal lectins, plant type 2 ribosome inactivating proteins, edible legume lectins, jacalin, jacalin-related 

lectin, wheat lectins, rice lectins, banana lectins and potato lectin, immunomodulatory action of plant lectins, piezoelectric 

assay using the galactose-binding Bauhinia monandra leaf lectin and its antibody as a potent tool for detection of antigen-

antibody recognition, assays using hemagglutinins of different origins to investigate their mechanisms of action, lectins 

from medicinal herbs and medicinal mushrooms, C-type lectins from a diversity of invertebrates and vertebrates, fish 

lectins and amphibian lectins. 

MCQ in Clinical Biochemistry 

Pranav Kumar Prabhakar, PhD (Department of Medical Laboratory Sciences, Faculty of 

Applied Medical Sciences, Lovely Professional University, Phagwara, Punjab, India) 

In series: Biochemistry Research Trends 
2019. 

Hardcover: 978-1-53616-174-8. $230.00. 

e-book: 978-1-53616-175-5. $230.00. 
Multiple Choice Questions (MCQs) are the backbone for all entrance examinations throughout the world. MCQs are used 

to evaluate student’s cognitive acumen in all the fields and discipline. This book contains 28 chapters covering almost all 

of the biochemistry syllabus through 3500+ MCQs. Each MCQ is validated from the reference biochemistry books. The 
book is mainly designed for the undergraduate, postgraduate, MBBS medical biochemistry students of medical, pharmacy, 

physiotherapy, nursing, medical laboratory sciences and other allied courses. This book can also be useful for the PG 

entrance exam of various universities, NET examinations, USMLE entrance examinations, etc. It includes questions from 
all categories, i.e. from the simplest ones to real brain teasers, in order to cater the needs of the unprepared students who 

start studying at the eleventh hour, besides, of course, the committed ones who are well conversant with the subject. The 

book is based on the current pattern of exam, and will prove very useful for studying, practice and during precious 
moments before the exam for reference and revision. It is highly recommended to sharpen your problem solving skills with 

thorough practice of numerous questions provided in the book, and prepare to face the exam confidently and successfully. 
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Trends in Biochemistry and Molecular Biology 

Hossain Uddin Shekhar and M. M. Towhidul Islam (Department of Biochemistry and 

Molecular Biology, Faculty of Biological Sciences, University of Dhaka, Dhaka, Bangladesh) 

In series: Biochemistry and Molecular Biology in the Post Genomic Era 
2020. 

Softcover: 978-1-53616-434-3. $270.00. 

e-book: 978-1-53616-435-0. $270.00. 
“Trends in Biochemistry and Molecular Biology” provides the essential information necessary for students in the life and 

health sciences. The book adopts a readable, student-friendly style that helps introduce students to this fascinating and 

often-times daunting subject. Each chapter begins with a summary of essential facts followed by descriptions of the 
subjects that focus on core information with clear, simple diagrams that are easy for students to understand and recall in 

essays. The extensive use of cross-referencing makes it possible for students to return to individual sections for review 

purposes without difficulty. Whether students interests lie in biological, chemical, or medical aspects of biochemistry and 
molecular biology, “Trends Biochemistry and Molecular Biology” will help make students able, excited, and eager to read 

more widely and more deeply on this engaging subject. This important new book not only covers an extensive set of topics 

of current and special interest, but includes more traditional areas in biochemistry as well. Covering a wide range of topics, 

from classical biochemistry to proteomics and genomics, it also details the properties of commonly used biochemicals, 

laboratory solvents, and reagents. Coverage is expanded to include a section on stem cells, chapters on immunochemical 

techniques and spectroscopy techniques, and additional chapters on drug discovery and development, and clinical 
biochemistry. Moreover, a number of techniques used in molecular biology, for example, molecular cloning, gel 

electrophoresis, polymerase chain reaction, microarrays, etc. are also explained with practical examples. It also includes 

some of the vital pieces of work being conducted across the world, on various topics related to molecular biology. Through 
it, we attempt to further enlighten the readers about the new concepts in this field. Altogether, presented in an organized, 

concise, and simple-to-use format, “Trends in Biochemistry and Molecular Biology” allows quick access to the most 

frequently used data. There is an emphasis on biological aspects of biochemistry and new topics are introduced in their 
biological context wherever possible. Experimental design and the statistical analysis of data are emphasized at the end to 

ensure students are equipped to successfully plan their own experiments and examine the results obtained. 

Chemical Elements 

An Introduction to Vanadium: Chemistry, Occurrence and Applications 

Robert Bowell, Ph.D. (Steffen Robertson and Kirsten, Geochemist, Senior Geochemist, Wales, 

United Kingdom) 

In series: Chemistry Research and Applications 
2019. 

Hardcover: 978-1-53616-119-9. $230.00. 

e-book: 978-1-53616-120-5. $230.00. 
Vanadium has, in the last two years, developed new uses, particularly in the field of redox batteries. The expanded use of 

vanadium reflects the complex redox-related chemistry of the element that allows it to form several oxidation states and to 

stabilise various chemical compounds. From the initial discovery in Mexico through to the modern day, vanadium has 
presented a challenge and opportunity for chemists. This volume summarises research and industrial development in 

understanding the chemistry of vanadium and its presence in natural and synthetic materials. This includes a review of 

vanadium mineralogy and occurrence in nature. The interaction with biomolecules and environmental dispersion is also 
discussed. Following on from this section the book delves into the application of vanadium in medical use and in power 

supply as well as issues related to the extraction of vanadium from its primary ores. The book has been developed by an 

international team of scientists and engineers with specialist interest in vanadium chemistry and use. 

Chemical Engineering 

Heat Conduction: Methods, Applications and Research 

Jordan Hristov, Ph.D., D.Sc. (Department of Chemical Engineering, 

University of Chemical Technology and Metallurgy, Sofia, Bulgaria) 

and Rachid Bennacer (University of Paris-Saclay, Orsay, France) 

In series: Chemical Engineering Methods and Technology 
2019. 228 pp. 
Hardcover: 978-1-53614-673-8. $160.00. 

e-book: 978-1-53614-674-5. $160.00. 

Heat conduction plays an important role in energy transfer at the macro, micro and nano 
scales. This book collates research results developed by scientists from different countries 

but with common research interest in the modelling of heat conduction problems. The 
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results reported encompass heat conduction problems related to the Stefan problem, phase change materials related to 

energy consumption in buildings, the porous media problem with Bingham plastic fluids, thermosolutal convection, 
rewetting problems and fractional models with singular and non-singular kernels. The variety of analytical and numerical 

techniques used includes the classical heat-balance integral method in its refined version, double-integration technique and 

variational formulation applied to the integer-order and fractional models with memories. This book cannot present the 
entire rich area of problems related to heat conduction, but allows readers to see some new trends and approaches in the 

modelling technologies. In this context, the fractional models with singular and non-singular kernels and the development 

of the integration techniques related to the integral-balance approach form fresh fluxes of ideas to this classical engineering 
area of research. The book is oriented to researchers, masters and PhD students involved in heat conduction problems with 

a variety of applications and could serve as a rich reference source and a collection of texts provoking new ideas. 

Microfiltration: Principles, Process and Applications 

Youssef El Rayess, PhD (Department Food Industry and Technolgy, INP-ENSAT, France) 

In series: Chemical Engineering Methods and Technology 
2019. 

Softcover: 978-1-53616-320-9. $95.00. 

e-book: 978-1-53616-347-6. $95.00. 

This book titled “Microfiltration: Principle, Process and Applications” is formed of 6 chapters covering many research 

aspects on microfiltration. These aspects include reviews and original research dealing mainly with fouling and cleaning of 
microfiltration membranes. In Chapter 1, mechanisms of fouling and factors affecting the fouling are presented. Also, it 

deals with techniques that assist mitigation of membrane fouling that occurs in microfiltration. The aim of Chapter 2 was 

the modelling and optimization by artificial neural network and genetic algorithm of yeast suspensions turbulence promoter 
assisted cross-flow microfiltration in concentration operation mode. Chapter 3 focuses on the principles, developments, 

implementation and application of microfiltration in wastewater treatment. In addition, the integration of microfiltration 

with other water and wastewater treatment technique is also included as well as the advantages and disadvantage of the 
microfiltration. The Chapter 4 objective is to introduce the most commonly used turbulence promoters’ types. Furthermore, 

congenial studies on the turbulence promoters’ application in the cross-flow MF regarding food industry streams and 

products are also presented within the chapter. In Chapter 5, the microfiltration process was used in order to obtain 
concentrated papaya (Carica papaya L.) pulp, evaluating the flux permeate from papaya treated pulp with enzyme pectinase 

and using different nominal mass molecular weights and different membranes materials. Chapter 6 discusses the 

performances and the quality of treated water of a Tunisian textile industry through a low-cost tubular ceramic membrane 
prepared by extrusion of a plastic paste prepared from clay powder mixed with organic additives and water. 

Food Science and Technology 

Cheeses around the World: Types, Production, Properties and 

Cultural and Nutritional Relevance 

Raquel de Pinho Ferreira Guiné, Paula Maria dos Reis Correia and 

Ana Cristina Ferrão (CI&DETS Research Centre and Department 

of Food Industry, Polytechnic Institute of Viseu, Portugal) 

In series: Food Science and Technology 
2019. 486 pp. 

Hardcover: 978-1-53615-418-4. $270.00. 
e-book: 978-1-53615-419-1. $270.00. 

Cheese is an ancient food product produced worldwide and globally appreciated. The 

world cheese trade is of great importance economically, both at the industrial level, as 
well as when it comes to traditional cheeses, which provide income for rural 

populations. The diversity in cheese technology is enormous, varying in the type of milk 

used, the production operations, the lactic cultures, the maturation times and conditions, 

among other aspects. Cheese products, therefore, have a wide range of characteristics in 

terms of taste, flavour, texture, colour, shape, or size. Unlike cheese produced at the industrial scale, traditional cheeses are 

imprinted with a social and cultural heritage that makes them unique. The first part of this book contains chapters dedicated 
to the economic and social importance of cheese, the nutritional aspects and health effects, cheese technology and 

characteristics, as well as yeast microflora. Further chapters contain details about the traditional cheeses in different parts 

of the world, including European, African, or American countries, namely Brazil, Burkina Faso, Croatia, Greece, Hungary, 
Italy, Latvia, Lithuania, Mexico, Poland, Portugal, Romania, Serbia, and Slovenia. This book contains a diverse set of 

contributions that will enlighten the readers about many types of cheeses from different countries around the world. It is 

useful for professionals, including professors, researchers, or those working in the cheese industry, as well as for students 
or even the general public. The subjects addressed in the book make it interesting for professionals in the scientific 

domains of food science and technology, nutrition, gastronomy, sociology, and history. 
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Coriander: Dietary Sources, Properties and Health Benefits 

D. K. Semwal, PhD (Assistant Professor, Department of Phytochemistry, Faculty of Biomedical 

Sciences, Uttarakhand Ayurved University, Dehradun, Uttarakhand) 

In series: Plant Science Research and Practices 
2020. 

Hardcover: 978-1-53616-483-1. $160.00. 

e-book: 978-1-53616-484-8. $160.00. 
The present book titled “Coriander: Dietary Sources, Properties and Health Benefits” consists of valuable information 

about the coriander plant. The contents provided in this book are the contribution of many authors belonging to different 

regions. The knowledge based on the traditional medicinal importance and scientific studies of Coriandrum sativum is well 
described in this reference book. In addition to students and academicians, scientists will also benefit from the information 

given in this book. The first chapter of the book describes the history, cultivation, plant characteristics, botanical 

classification, nutritional profile, phytochemical content, proximate composition, applications, medicinal and 
pharmacological properties of coriander leaf and seeds. Nutritional value together with the descriptive phytochemical 

profile and other applications of the coriander plant have been incorporated in this chapter. The second chapter focuses on 

the drying operation applied to coriander and the evaluation of the dried product’s characteristics and to what extent they 

are affected as compared to the fresh herb. The chapter also describes composition of raw coriander. In addition, various 

drying methods including vacuum, sun, microwave, freeze and supercritical carbon dioxide are given in detail. The 

antioxidant and antimicrobial activity of different parts of the plant are provided in chapter 3 whereas different 
biotechnological approaches including in vitro culture to improve the cultivation of the plant are given in chapter 4, which 

also describes its health benefits. A detailed phytochemistry including various extraction methods and their optimization is 

described in chapter 5. Polyphenolic compounds of coriander, as well as their health benefits, are given in chapter 6. In 
addition, it provides a phytochemical report on different parts of the plant. The chapter also reports a comprehensive 

knowledge of the traditional uses and pharmacology of coriander. The last chapter of this book reports the composition and 

health benefits of coriander oil together with other applications. This chapter mainly focuses on the antimicrobial activity 
of essential oil obtained from seeds as well as from the leaves. The information describing the effect of fertilizers on the 

cultivation of this important plant is also included in this chapter. Overall, the book covers almost all the important areas of 
research. 

Edible Oil: Compounds, Production and Applications 

Wenbiao Wu (College of Food Science, Southwest University, No.2 

Tian Shengqiao, Beibei, Chongqing, China) and Xinchu Weng 

(Shanghai University, Shanghai, China) 

In series: Food Science and Technology 
2019. 258 pp. 
Hardcover: 978-1-53615-579-2. $160.00. 

e-book: 978-1-53615-580-8. $160.00. 

This book intends to review the current status of the systematic knowledge related to the 
chemical composition, production and applications of edible oils. It is written principally 

based on the data that have been published in scientific journals, academically 

specialized books or internet websites and author’s secondary innovation. The 
knowledge introduced in the book should be very useful for farmers or oilseeds 

processing enterprises, or scientists who are interested in developing their sustainable 

resources and their processing technology. They are also worthwhile as reference 
materials for training students intending to work with oilseeds production or processing 

industry. The central scope of this book is associated with the review of recent research results or developments and future 

tendency with respect to the chemical components, production and applications of edible oils. More than 40 species of oil 
seeds or raw materials have high oil content. Oils from these raw materials are edible. In addition to providing essential 

fatty acids and energy, all edible oils also contain fat-soluble vitamins such as vitamin E and carotenoids (pro-vitamin A) 

and other functional compounds such as sterols, phospholipids, squalene, etc. which are reviewed in this book. Some 
particular species of edible oils also contain unique functional compounds, which are not present in other kinds of edible 

oils. The world’s production of edible oils, their processing technology and their application in the food industry or other 
industries are also reviewed in this book. Especially, with respect to the extraction of edible oils, an advanced aqueous 

method recently published has achieved a high recovery rate of oils with high quality, which has a different mechanism as 

compared with the traditional aqueous method using large quantities of water. The de-oiled residue produced by this 
aqueous method can be applied to the food industry. This kind of aqueous method has the potential of knocking other 

methods out and becoming a classic procedure for the commercial production of edible oils in the future. The first chapter 

of this book is about the overview of edible oils while the following chapters review major specific edible oils that are 
popularly produced and consumed in the world. 
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Grapevines at a Glance 

Josephine Estrada 

In series: Food Science and Technology 
2020. 

Softcover: 978-1-53616-399-5. $95.00. 
e-book: 978-1-53616-400-8. $95.00. 

Grapevines at a Glance first presents the results of a morphological and genetic characterization, as well as chemical 

characterization, of some of the most important indigenous grapevine varieties in the central Balkan, such as: Vranac, 
Krstač, Smederevka, Prokupac, Žilavka, Plavac Mali, and Istrian Malvasia. Following this, a characterization of the 

Prokupac variety of grape is presented by means of ampelographic and molecular analysis, as well as chemical 

characteristics. The authors investigate the efficiency of near infrared reflectance spectroscopy scanning to detect 
differences in the chemical composition, gross energy, in vitro apparent digestibility and relative feed value of leaves and 

green pruning residues of eleven red grapevine cultivars and five white grapevine cultivars. Additionally, it is determined 

that the nutritive value for ruminants and the content of bioactive compounds and related antioxidant capacity for humans 
depends on the grapevine cultivars. These leaves are rich in bioactive compounds and might provide a significant source of 

dietary bioaccessible polyphenols with high antioxidant capacity. The differences between the chemical composition, gross 

energy and in vitro apparent digestibility of the grapevine and grapevine leaves of five varieties of red grapevine and of 

five varieties of white grapevine are explored. The closing study focuses on how microbial communities associated with 

vineyards points to the existence of patterns of microbial distribution across viticultural areas, suggesting a microbiological 
component of the terroir concept. 

Handbook of Chickpeas: Nutritional Value, Health Benefits and Management 

Albert T. Lund and Noah D. Schultz 

In series: Nutrition and Diet Research Progress 

In series: Food Science and Technology 
2019. 
Hardcover: 978-1-53616-374-2. $230.00. 

e-book: 978-1-53616-375-9. $230.00. 

Legumes are an important source of proteins, carbohydrates, vitamins, minerals, and dietary fiber. Chickpea is one of the 
most consumed legumes in the world. It is an affordable food product for people who cannot get animal protein, giving 

them a nutritious substitute in their diet. As such, Handbook of Chickpeas: Nutritional Value, Health Benefits and 

Management discusses the current information regarding the nutritional value of chickpea. Following this, the authors 
highlight the nutritional value of domesticated Kabuli chickpeas used in different forms, as well as the impact of different 

factors which regulate the nutritional value. The authors then explore the nutritional value, health benefits, and uses of desi 

chickpeas in comparison to Kabuli chickpeas. Current information is presented regarding the amino acid profile and 
nutritional protein quality in raw and processed chickpea seeds and flours, the health or nutraceutical effects of chickpea 

protein isolates, hydrolysates or bioactive peptides and the generation of selenized proteins during sprouting and their 

antioxidant and anticancer potential. The demand for gluten-free products is increasing since the prevalence of gluten-
related disorders is rising. As such, chickpea is studied in the context of replacing wheat/gluten in some types of gluten-

free food to improve the quality of the gluten-free diet. Chickpea is also studied as a dairy-product substitute since it 

represents a good source of protein, iron, and fiber. Chickpeas are composed of interesting amounts of protein, fibers, iron, 
zinc, and others, arousing interest by vegetarians. Therefore, the use of chickpeas is studied as an important ingredient in a 

vegetarian diet to contribute to nutritional quality. The authors present the way in which legume proteins can be used to 
fortify some foods to increase nutritional value and balance amino acid content. The most important of these foods are 

bakery products. Current information related to starch digestion and glycemic index of raw/processed chickpea flours and 

starch isolates, undigested carbohydrates content in raw/processed chickpea and health effects of chickpea digestible and 
undigestible carbohydrates is also presented. Chickpea seeds are vulnerable, both in the field and in storage conditions to 

attack by several insect pests of economic importance, whereby infested grains lose their viability. Therefore, basic steps in 

order to control insects in warehouse or processing plants that must be followed are: monitoring for infestation detection, 
identification of the problem and insect control measures. Traditionally, preferred control options are carbamate and 

pyrethroid sprays as soon as the threshold has been reached, as insects grow rapidly and a few days delay in spraying can 

result in major crop damage and increased difficulty in control. The final study proposes that chickpea protease inhibitor 
concentrates exerted anti-genotoxic effects on LNCaP cells, supporting previous findings that Bowman-Birk inhibitors and 

protease inhibitors have a protective effect on oxidative damage. Chickpea may therefore play a role in prostate cancer 

prevention, however, further research is needed to fully understand the molecular mechanisms involved. 
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Microbial Enzymes and Additives for the Food Industry 

Amit Kumar (Department of Biotechnology, College of Natural and 

Computational Sciences, Debre Markos University, Ethiopia), 

Mukesh Yadav (Department of Biotechnology, Maharishi 

Markandeshwar (Deemed to be University), Mullana-Ambala, India) 

and Nirmala Sehrawat (Department of Biotechnology, Maharishi 

Markandeshwar (Deemed to be University), Mullana-Ambala, India) 

In series: Food Science and Technology 
2019. 340 pp. 

Hardcover: 978-1-53615-101-5. $230.00. 
e-book: 978-1-53615-102-2. $230.00. 

The growing food industry is currently employing a large number of microbial products. 

Microbial products are of biological origin and are considered safe as compared to 
synthetic and chemical formulations. Microbial products are used in the processing or 

manufacturing of a variety of food products. These days, fermented foods have become 

very common. Enzymes, pigments, and organic acids of microbial origin are common in the food industry. Demand for 
microbial products and metabolites are continuously increasing, and microbial products are an area of commercial interest 

for the food biotechnology and microbial biotechnology industries. This book covers microbial enzymes along with their 

utilization in the food industry. Important enzymes including amylase, inulinase, pullulanase, protease, aspartase, 
naringinase, cellulose, xylanase, pectinase, and asparaginase have been discussed, along with their potent applications in 

the food industry. Also, microbial polysaccharides, organic acids, and pigments of microbial origin have been discussed. 

This book will provide important insight regarding microbial enzymes and additives for the food industry now and in the 
future. This text will be helpful for graduate, post graduate students, researchers, and industry professionals, extensively 

engaged in the area of food science and technology, food biotechnology, and industrial biotechnology. 

Occurrences, Structure, Biosynthesis, and Health Benefits Based 

on Their Evidences of Medicinal Phytochemicals in Vegetables 

and Fruits. Volume 12 

Noboru Motohashi, Ph.D. (Meiji Pharmaceutical University, Kiyose-

shi, Tokyo, Japan) 

In series: Food and Beverage Consumption and Health 

In series: Biochemistry Research Trends 
2019. 300 pp. 

Hardcover: 978-1-53615-337-8. $195.00. 
e-book: 978-1-53615-564-8. $195.00. 

Summary of these eight titles is made as follows: Chapter 1: Ginkgo biloba has long 

been used as a folklore medicine in China, India and these neighboring countries. 
Ginkgo biloba contains diverse phytochemicals such as terpene trilactones (bilobalide 

and ginkgolides A, B, C and J), flavonol glycosides, biflavones, proanthocyanidins, 

alkylphenols, simple phenolic acids, 6-hydroxykynurenic acid, 4-O-methylpyridoxine 
and polyprenols. Gincholinic acid in ginkgo nuts showed very limited cytotoxicity and 

inhibits human immunodeficiency virus (HIV) protease activity to effectively suppress HIV infection; Chapter 2: 
Ganoderma lucidum (G. lucidum) (Rei-shi) mycelia (MAK) can be expected to prevent or alleviate organ damage as a 

functional food; Chapter 3: Water soluble carotenoids of yellow plant pigment in saffron and gardenia are mainly crocetin 

(1) and its glycosyl ester. crocetin-MGE (3) was rapidly absorbed. Crocetin-MGE (3) is rapidly and efficiently absorbed as 
such and is metabolized to crocetin (1); Chapter 4: Function of 3′-epirutein (3) in total xanthophyll feeding orally in rats 

has been evaluated. As a result, the dose-corrected Cmax and AUC0-24h of (3R,3’R,6’R)-lutein (1) appeared to be doubled 

in presence of 3’-epilutein (3).; Chapter 5: Green tea was examined for bilateral ovariectomized (estrogen deficient) 

postmenopausal rat model to affect memory, learning and cognition. Green tea showed to provide neuroprotection, and 

probably support neurogenesis for human health, from the perspective of histopathology; Chapter 6: Daily consumption of 

fruits is essential to have a daily healthy life. However, it is hard to say that they are taking enough fruits because of 
expensive fruit, and their consciousness of health to their fruits. However, regular fruit intake is known to reduce the 

incidence of lifestyle diseases such as cardiovascular disease, hypertension, diabetes and so on. For this reason, the authors 

tried to prevent these lifestyle diseases by low cost unusual fruits in Africa; Chapter 7: Three kinds of vegetables inhabiting 
sub-Saharan Africa (SSA) were selected as plant-derived functional ingredients. As a result, three uncommon vegetables 

showed health benefits against measles, yawning, conjunctivitis, hypertension, liver dysfunction, ocular pain, ear pain, 

breast cancer and other diseases; Chapter 8: The fruit of the Annonacea family has been used as a folk medicine. The main 
functional ingredient in Annonacea is acetogenin and its analogs. Acetogenins have been known for a wide range of effects 

such as antitumor action, antiparasitic action, antibacterial insecticidal action, immunosuppressive action and so on. These 

diverse effects of acetogenins have been suggested to be promising for the development of new drugs to treat various 
diseases such as lifestyle diseases. 
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Oilseeds: Production, Varieties and Management Practices 

Lindsey Harvey 

In series: Agriculture Issues and Policies 
2019. 199 pp. 

Softcover: 978-1-53615-635-5. $95.00. 
e-book: 978-1-53615-636-2. $95.00. 

The predicted depletion of fossil fuels has mobilized society and the scientific community towards the use of alternative 

and sustainable sources of energy. A promising alternative could be the valorization of oil bearing crops via 
transesterification reactions towards the production of biodiesel. As such, the first chapter of Oilseeds: Production, 

Varieties and Management Practices assesses the most significant contributions in the homogeneous and heterogeneous 

catalyzed transesterification under acidic or alkaline conditions considering the parameters affecting the processes as well 
as biodiesel yields. The following chapter highlights the synthesis of copper soaps derived from edible oils, the synthesis of 

complexes with 2-amino-6-methyl Benzothiazole derived from already synthesized copper soaps for comparative studies, 

spectral studies, thermogravimetric analysis of copper soaps derived from groundnut, sesame, neem and karanja, and more. 
In the subsequent chapter, the authors go on to highlight biocidal studies performed to assess the comparative toxicity on 

two easily available fungi, Alternaria alternata and Aspergillus niger. The concluding section of this compilation examines 

synthesis of copper soaps with increasing carbon atom p-substituted benzothiazoles. 

Quinoa: Cultivation, Nutritional Properties and Effects on Health 

Pier Giorgio Peiretti (Institute of Sciences of Food Production, 

Italian National Research Council) and Francesco Gai (Institute of 

Sciences of Food Production, Italian National Research Council) 

In series: Food Science and Technology 
2019. 328 pp. 
Hardcover: 978-1-53615-061-2. $230.00. 

e-book: 978-1-53615-062-9. $230.00. 

Quinoa (Chenopodium quinoa Willd) is a pseudocereal of Andean origin that is 
becoming more and more popular in Europe, Asia and the United States of America 

because it is a good source of different nutrients, rich in antioxidant compounds and it 

offers an alternative to classical cereals in celiac diet because its seeds are gluten-free. 
Concerning its employment in food application, quinoa-derived products have been 

successfully employed in the preparation of different foods as fat/cream substitutes and 

to enhance the quality of baked foods. This book aims to review recent advances in the 
quinoa plant cultivation as well as the nutritional properties and effects on human health 

of quinoa-derived products. Chapter One focuses on the morphophenological evaluation of different quinoa accessions 

collected all over the world and their agronomical performances tested both in the experimental field and open field trials. 
In Chapter Two, the authors provide a description of the phenology, made on three different growing seasons, of a wide 

group of quinoa varieties, collected in different environments, in field conditions at the Peruvian central coast. Chapter 

Three evaluates the antioxidative capacity and phenolic compounds content in the aerial part of the quinoa plant during its 
growth cycle in six progressive morphological stages from the early vegetative to the grain fill stage. In Chapter Four, the 

authors determined the nutritional value and content of some bioactive compounds in different quinoa (Chenopodium 
quinoa Willd.), kañiwa (Chenopodium pallidicaule Aellen) and kiwicha (Amaranthus caudatus L.) ecotypes collected in 

Peru. Chapter Five describes the potential use of quinoa seed and plant in animal nutrition. The authors of Chapter Six 

described the employment of the fermentation process to improve technological, nutritional and sensory quality of quinoa 
in order to obtain the fortification of conventional or novel foods. The aim of chapter seven is to review the available 

studies on the use of quinoa as a bread making ingredient. In Chapter Eight, the authors examined the quality 

characteristics of cereal-based foods enriched with quinoa flour and inulin with a different degree of polymerization in 
order to obtain new fortified breads and pasta with lowering glicemic index effect. Chapter Nine evaluates studies carried 

out to develop healthier gluten-free products, considering sensory and technological aspects of quality to help promoting 

the quality of life for people who need to follow a gluten-free diet. Chapter Ten critically reviews studies on the use of 

quinoa as a milk substitute on dairy products since it presents a good source of protein with a low glycemic index. In 

Chapter Eleven authors proposed a novel icing system based on the use of an aqueous/ethanolic saponin-free quinoa 

extract to obtain improvement in the quality of both lean and fatty fish species during commercialization under chilled 
conditions. Finally, nutritional implications of quinoa intake have been revised in Chapter Twelve. 
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Senn's War Time Cooking Guide 

C. Herman Senn 

In series: Food Science and Technology 
2019. 116 pp. 

Softcover: 978-1-53615-023-0. $82.00. 
e-book: 978-1-53613-797-2. $82.00. 

This book, written by Charles Herman Senn (1864-1934) and originally published in 1915, brings the old recipes and 

techniques of cooking from during the war. It provides a unique window into peoples’ lives and how they survived during 
the war. The book is broken down into the following sections: • Recipes for Soups • Fish Preparations • Meat Dishes • 

Vegetables • Breakfast and Supper Dishes • Sweets, Puddings • Cakes and Pastries • Invalid Dishes • Sauces • Management 

of Gas Stoves • Inexpensive Family Meals • Some Economy Hints (substitutes, for example, the can be used for Meat and 
Fish which were scare, how to avoid waste in food scraps and how to avoid waste in cooking, etc). • Index of Recipes. 

Sugar: Processing, Production and Uses 

Fredrick Caras 

In series: Food Science and Technology 
2019. 240 pp. 

Hardcover: 978-1-53615-396-5. $160.00. 

e-book: 978-1-53615-397-2. $160.00. 
A variety of analytical techniques have been developed to determine the content of sugars in honey, such as spectroscopic, 

chromatographic, and electrochemical ones. In this collection, the authors present the cross-section of results on sugar 

composition, obtained by contemporary analytical methods used in honey authentication. The following chapter addresses 
how sago fronds can be used to produce sugar, which contains cellobiose and glucose as the main sugars at about 10 g/L 

and 5 g/L, respectively. SFS has been used as the complete fermentation medium for the production of L-lactic acid using 

L. lactis IO-1 without the need for further amendment. Next, the authors address the impact of processing on the 
physicochemical characteristics and elemental composition of brown sugar produced in Brazil. 15 brown sugar samples of 

5 distinct brands in 3 different were evaluated, and the moisture contents of the samples were determined by Karl Fischer 

titration, and thermogravimetric analysis determined the melting point. The typical process of producing solid sugar from 
sugarcane and mapping by-products and residues that are generated at each stage is presented. By-products are 

characterized and the technologies prominent in energy reuse are addressed. Recent studies, applications, trends, challenges 

and constraints for the future use of sucrose and sucrochemistry derivatives are also discussed. This represents a 
diversification-promising productive concept of green organic chemistry, based on an accessible, low-priced, ecological 

and renewable source, which stands in the short and long terms as the best opportunity to compete economically with 

petrochemicals. In addition, several factors related to the sustainability production of sugar as a raw material, that include 
innovative production processes, natural and artificial substitute sweeteners, geopolitics, medical research and new end 

uses are discussed. The concluding work seeks to examine the changes in the properties of elastomeric compounds as a 

consequence of conventional additives such as zinc oxide and stearic acid by sugar cane bagasse, a green option for 
obtaining environmentally friendly elastomeric compounds. 

The Chemistry of Cookery 

W. Mattieu Williams 

In series: Chemistry Research and Applications 
2019. 293 pp. 
Hardcover: 978-1-53615-268-5. $230.00. 

e-book: 978-1-53615-269-2. $230.00. 

The kitchen is a chemical laboratory in which a number of chemical processes are conducted by which our food is 
converted from its crude state to a condition more suitable for digestion and nutrition, and made more agreeable to the 

palate. The Chemistry of Cookery shows that modern chemistry can throw into the kitchen a great deal of light that can 

help the cook in doing his or her work more efficiently. 

General Chemistry 

Advances in Chemistry Research. Volume 51 

James C. Taylor 

In series: Advances in Chemistry Research 
2019. 258 pp. 
Hardcover: 978-1-53615-063-6. $250.00. 

e-book: 978-1-53615-064-3. $250.00. 

In this compilation, the authors begin by highlighting the recent developments in asymmetric 1,4- and 1,2- additions to α, 
β-unsaturated carbonyl compounds. The recent finding of Cu (I)-catalyzed asymmetric 1,2-addition of Grignard reagents to 

α, β-unsaturated carbonyl compounds, as well as aromatic ketones, has categorically revolutionized catalytic asymmetric 
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reactions. This compilation also aims to use the well-known coordination preference of zinc in phthalocyanine and 

porphyrin ligands in correlation with supramolecular systems. The light-absorption process in dye-sensitized solar cells is 
studied using the time-dependent density functional theory. In recent years, a series of investigations on detonation wave 

formation in acetylene have been published. In these studies, it was shown that the formation of detonation proceeds 

entirely due to the energy released during the condensation of carbon nanoparticles during the growth of poly-aromatic 
hydrocarbons. The results of these studies are summarized and practical applications are discussed. The authors discuss 

aromatic amines, derivatives of aromatic hydrocarbons containing an amino group/an amine group/nitrogen atom in their 

structures. These compounds represent one of the most important classes of industrial and environmental chemicals. Three 
groups have been studied: monocyclic, polycyclic, and heterocyclic aromatic amines, which are used as intermediates in 

azo dye manufacturing, pigments, drugs, antibiotics, antidepressants, pesticides, and other industrial products. In the 

closing study, the GC-MS/MS method has been developed for the determination and quantification of 35 multiclass 
pesticide residues in chili samples. Pesticides were selected from different families including organochlorines, 

organophosphorus, carbamates, pyrethroids, triazines, triazoles, and pyrazoles. The QuEChERS-dSPE method was used for 
the extraction of pesticide residue. 

Advances in Chemistry Research. Volume 52 

James C. Taylor 

In series: Advances in Chemistry Research 
2019. 277 pp. 
Hardcover: 978-1-53615-314-9. $250.00. 

e-book: 978-1-53615-315-6. $250.00. 

The opening chapter discusses recent investigations carried out from the academia, industry and research organizations 
about technology in the treatment of aqueous solutions containing any type of metal. Chapter two describes naphthalene 

catabolism genes, their organization and function, and the role of extrachromosomal DNA in naphthalene oxidation. 

Factors affecting natural PAH biodegradation are estimated; model systems to study naphthalene and phenanthrene 
microbial utilization are presented in detail, focusing on mathematical modeling of biodegradation processes in the 

laboratory microcosms. Moreover, the authors also described the mobility of naphthalene degradation-related genes by 

horizontal gene transfer in gram-negative and gram-positive bacteria. The authors go on to review attempts to produce 
more reasonable values by taking the relative electronegativities of the bonded atoms into account. The experience of the 

research team in the field of cementation processes in which tin participates as a metal-cementator or tin is reduced by 

another metal from its compounds dissolved in solutions is generalized in the concluding chapter. 

Advances in Chemistry Research. Volume 53 

James C. Taylor 

In series: Advances in Chemistry Research 
2019. 265 pp. 

Hardcover: 978-1-53615-760-4. $250.00. 
e-book: 978-1-53615-761-1. $250.00. 

The opening chapter of Advances in Chemistry Research. Volume 53 reviews the many theoretical predictions of nitrogen 

oligomers and discusses their potential applications. Predictions of nitrogen oligomers encapsulated in carbon nanotubes, 
free standing oligomers and single crystals of nitrogen oligomers are also discussed. Additionally, a focus on the synthesis 

of various electron push and electron pull units towards the construction of push-pull unit decorated oligomers and their 

application as organic optoelectronic materials is presented. The authors provide a summary of relevant methodologies for 
using an alcohol as reducing agent. The authors go on to examine how yellow laccases differ from blue laccases in fungal 

strains. Laccase is an oxidoreductase with four copper ions in two active sites, which catalyzes the oxidation of reduced 

substrates usually phenols or aromatic amines, coupled with the reduction of molecular oxygen to water. The penultimate 
chapter discusses the novel features of biphenyl based systems and how their rigidity and compactness provide detectable 

signals even for poorly conducting conformations. A literature review on ethylbenzene extraction using ionic liquids is 

presented in the final section and the results are discussed in the light of selectivity and distribution coefficients since both 
of them affect process efficiency. 

Advances in Chemistry Research. Volume 54 

James C. Taylor 

In series: Advances in Chemistry Research 
2019. 273 pp. 
Hardcover: 978-1-53615-828-1. $250.00. 

e-book: 978-1-53615-829-8. $250.00. 

The first chapter of Advances in Chemistry Research. Volume 54 investigates the structure-function relationships of 
glycans. A recent structural analysis of oligomannose glycans, based on biophysical methods (including solution nuclear 

magnetic resonance and X-ray crystallographic analyses) are presented and discussed. A summary of the history, clinical 

uses, and pharmacokinetics of polyethylene glycol interferon are presented. Important features regarding its clinical 
efficacy in combination with new antiviral agents like ribavirin, telaprevir, entecavir, tenofovir, adefovir, sofosbuvir and 

ledipasvir are also discussed. The fluorescence properties of anthracene based ligands are proposed to be suitable to design 
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sensors for cations as well as anions. Some of the complexes of anthracene-based ligands are reported to have potential for 

light-emitting devices. Various quantum chemical properties, dipole moments, bond lengths, charges, total electronic 
energies, the highest occupied and lowest unoccupied molecular orbital energies and the interfrontier molecular orbital 

energy gap values are obtained and compared. An empirical equation is derived for calculating the free formaldehyde 

concentration in alcohol–formaldehyde systems at various temperatures and total formaldehyde concentrations, as well as 
an equation for evaluating solvent concentrations. In the final study, the authors exploit the intense fluorescence behavior 

of luminol for a quantitative understanding of hydrogen bonding behavior and its interaction with several biological media, 

with the help of steady state and time-resolved measurements as well as density functional theory calculations. 

Advances in Chemistry Research. Volume 55 

James C. Taylor 

In series: Advances in Chemistry Research 
2019. 271 pp. 

Hardcover: 978-1-53616-105-2. $250.00. 
e-book: 978-1-53616-106-9. $250.00. 

The influence of individual groups in the monomeric unit of polyamides on their physical properties is analyzed in the 

opening chapter of Advances in Chemistry Research. Volume 55. The following chapter focuses on selected aspects of the 

chemistry and biology of triclabendazole, and includes not only a description of the impact of the disease fasciolosis, but 

also the pharmacokinetics and metabolism of triclabendazole. The author of the penultimate chapter focuses on the 
catalytic reaction mechanism of H2 release by solvolysis, hydro-thermolysis, and thermolysis reactions of borates. Recent 

advances in the fabrication of various catalysts are discussed, and recent investigations of their internal and external 

properties are described. The final review attempts to summarize the medicinal properties, health benefits and clinical 
applications of papaya. Furthermore, research and exploitation of high value-added products from papaya is discussed. 

Advances in Chemistry Research. Volume 56 

James C. Taylor 

In series: Advances in Chemistry Research 
2019. 282 pp. 
Hardcover: 978-1-53616-219-6. $250.00. 

e-book: 978-1-53616-220-2. $250.00. 

Advances in Chemistry Research. Volume 56 opens with a discussion on silica particles surface-modified by 
polyfunctional fragments containing acidic amino groups, specified for biomedical applications. Approaches to the 

immobilization/surface assembly of oligonucleotides on the surface of silica nanoparticles to create hybrid organic-

inorganic particles are also considered. Following this, the authors investigate antituberculous compounds: isoniаzid, 
pyrazinamid, salinazid, vanilin isoniazid and their bioactive structural analog, p-aminobenzoic acid. The solubility of drug 

substances a key parameter concerning formulation development in the pharmaceutical industry. The results of the 

application of the inversed Kirkwood-Buff integrals method to aqueous mixtures of many organic solvents as well as non-
aqueous mixtures of such solvents are presented. Comparison with another method that yields similar information, the 

quasi-lattice quasi-chemical method, is made. The authors discuss the most common component of water scale, calcium 

carbonate, the solubility of which falls with increasing temperature. Precipitated CaCO3 may be a mixture of crystalline 
phases, amorphous and hydrated phases. The crystalline phases are calcite, aragonite and vaterite. Additionally, the authors 

provide a comprehensive review of several isolation techniques and analytical aspects for the quantitative determination of 

catechin. In the penultimate review, the effects of magnetic field on liquid/solid inhomogeneous reaction in aqueous 
solution, i.e., metal deposition reaction and chemical garden reaction, are briefly discussed in terms of the magnetic force 

on paramagnetic Cu2+ ion and the Lorentz force on all ions. In conclusion, the formation of ensembles from 

(NaHCO3∙2H2O∙2CO2)n in a saturated salt solution are discussed, and the effect on the ensembles of 
(H2CO3∙2H2O∙2CO2)n and (NaHCO3∙2H2O∙2CO2)n clusters of shock waves are studied. 

Advances in Chemistry Research. Volume 57 

James C. Taylor 

In series: Advances in Chemistry Research 
2020. 
Hardcover: 978-1-53616-378-0. $250.00. 

e-book: 978-1-53616-379-7. $250.00. 

Advances in Chemistry Research. Volume 57 begins with a focus on structures which core‐modified porphyrins and 

derivatives adopt, as well as a comparison of electronic properties, including aromaticity, of core‐modified porphyrins and 
common tetrapyrroles. Perspectives of studies and applications of core-modified tetrapyrroles are considered as well. 

Following this, the authors provide a brief introduction to solvation processes in pure solvents, followed by an extension of 
the topic to mixtures, and a thorough analysis of preferential solvation phenomena. In one study, Rhodobacter sphaeroides 

cytochrome c oxidase is prepared, in which n terminal histidines 3, 7, and 10 of subunit III have been replaced with 

glutamine residues and enzymatic activities of the isolated mutant enzyme assessed. Different aspects of the problem of the 
oxo-atom transfer of organometallic complexes in oxidation reactions of some organic compounds with dioxygen, under 

UV-irradiation, are discussed. Examples demonstrating the catalytic properties of dioxo-Mo-complexes in oxidation of the 
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chlorinated derivatives of mono- and biphenyl substituted alkanes are presented. The authors also examine plant biomass-

based substrates or waste coproducts that have been examined to determine whether they could support pullulan synthesis 
by the fungus A. pullulans, and identify which show the most promise for commercial pullulan production. In conclusion, 

clustering in aqueous solutions of H2CO3 and NaHCO3 in the mass range from 100 to 200 thousand Dalton is studied by 

way of gravitational mass spectroscopy. The formation of ensembles of clusters obeying the first and second Zubov 
equation was found. 

Advances in Chemistry Research. Volume 58 

James C. Taylor 

In series: Advances in Chemistry Research 
2020. 
Hardcover: 978-1-53616-519-7. $250.00. 

e-book: 978-1-53616-520-3. $250.00. 

Advances in Chemistry Research. Volume 58 first characterizes electrochemical oxidation processes from an 
ecotoxicological perspective. This approach allows for the evaluation of the influence of electrochemical degradation 

parameters, such as electrode material or type of electrolyte, in the modulation of toxicity under different scenarios. 

Following this, the authors present a collection of existing knowledge on electro-fenton and anodic oxidation 

electrochemical processes. The choice of electrode materials plays an important role in both processes for better efficiency. 

A standardized procedure is proposed for analyzing humic samples of various genesis consisting of four successive 
methods of analysis. The results obtained in this case present a set of, semi-quantitative and quantitative parameters in the 

macromolecule of carboxyl, aromatic, polysaccharide and aliphatic fragments. A highly effective adsorbent for p-

chlorophenol is been synthesized using magnetite nanoparticles coated with humic acids. The adsorbent is synthesized via 
co-precipitation of a mixed Fe3+ and Fe2+ solution using NH4OH 25% at pH 11 followed by the rapid addition of humic 

acids solution in NaOH 1 M. This collection also reviews the spectral and luminescent properties of humic acids, as well as 

identifies the impact of humic acids on the effectiveness of organic compounds photodegradation. In the concluding study, 
the water quench test is applied as an experimental method for thermal shock resistance testing, and the authors provide a 

morphological analysis of the samples before and during the testing. 

Imines: An Overview 

Gordon Sjögren 

In series: Chemistry Research and Applications 
2019. 158 pp. 

Softcover: 978-1-53616-007-9. $95.00. 

e-book: 978-1-53616-008-6. $95.00. 
In the opening chapter of Imines: An Overview, attempts will be made to provide a brief survey of di-imines derived from 

benzil hydrazones through imine chemistry. Imines are compounds containing an azomethine linkage C=N connected to 

hydrogen or carbon atoms. Possible reaction mechanisms of benzocyclonhexanone oximes and p-quinone monoimines 
with Lawesson’s and tris(dimethylamino)phosphine reagents are considered in chapter two, and the structural assignments 

are based on spectroscopic data and x-ray analysis. Three catalogues of imine gels are discussed in the penultimate chapter, 

namely gels of discrete imine molecules, gels of imine polymers assembled from small molecular precursors and gels of 
imine polymers assembled from polymer precursors. The structure of penicillin was determined by X-ray in 1945, and the 

first total synthesis was then reported by Sheehan and Henery-Logan. A brief history of the structure of penicillin is 

presented in the final chapter, with emphasis on recent progress. 

Protonation: Properties, Applications and Effects 

Ale Germogen 

In series: Biochemistry Research Trends 
2019. 286 pp. 

Hardcover: 978-1-53614-886-2. $230.00. 

e-book: 978-1-53614-887-9. $230.00. 

The opening chapter of Protonation: Properties, Applications and Effects deals with the protonation and 3D structural 

analysis of glycylhomooligopeptides and their silver(I) complexes. The authors discuss new evidence supporting the 
empirical adequacy of the model equation, and the advantages of this methodology explored. The concept of protonation is 

reviewed and discussed from the physico-chemico-biological perspectives, exploring the format of examples that govern a 

broad spectrum of the acts of protonation. The primary is to present the key examples for better understanding the title 
concept, its unity and purpose. The concluding review focuses on the physical properties of protic ionic liquids, such as 

their viscosities, electric conductivities, diffusions, densities, and polarity parameters. This may be useful in interpreting 

the relationship between molecular structures and physicochemical properties based on their unique intermolecular 
interactions caused by protonated chelate amines. 
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Organic Chemistry 

Alkanes: Properties, Production and Applications 

Luisa Margarida Martins (Universidade de Lisboa, Lisboa, 

Portugal) 

In series: Chemistry Research and Applications 
2019. 214 pp. 

Hardcover: 978-1-53615-051-3. $160.00. 
e-book: 978-1-53615-432-0. $160.00. 

Over the last few years, there has been a growing interest in the development of 

sustainable processes for the large-scale production of commodities. The book Alkanes: 
Properties, Production and Applications offers a comprehensive review of 

physicochemical properties of industrially important alkanes, their upgrades, and use in 
the synthesis of valuable functionalized organic compounds, with a focus on simple, 

mild, and green catalytic processes. Moreover, emerging technologies of alkane 

decontamination are also addressed. Thus, a state-of-art examination of the 
physicochemical properties of selected liquid n-alkanes, aiming at enhancing the 

knowledge and understanding of such an important class of compounds, is presented. One application of long chain n-

alkanes is to take a part of the composition of several fuels and lubricants. In order to produce them with beneficial cold-
flow properties, the linear alkanes, commonly designated as waxes, must undergo an upgrading process. The authors 

present the several catalytic systems used to transform linear to branched long chain alkanes, from the more traditional 

processes to the current research trends. On the other hand, the use of alkanes as raw materials in organic synthesis has 
been heavily investigated in recent years; given how abundant and cheap they are as a carbon source. As such, the authors 

focus on the use of C-scorpionate transition-metal complexes as homo- or heterogeneous catalysts for the challenging 

selective oxidation of alkenes, under mild and unconventional conditions, to functionalized value-added organic 
compounds. Regarding alkane’s functionalization, the introduction of a halogen atom at a specific site in an alkyl chain 

provides an avenue for the creation of novel synthetic routes. Accordingly, the state-of-art selective halogenation of 

unactivated C-H bonds is presented and discussed. Lastly, the serious pollution problem of prevalent alkanes in water 
bodies is addressed by presenting the most cost effective and environmentally relevant emerging technologies to recover 

the natural balance of ecosystems. 

Cycloaddition Reactions: Advances in Research and Applications 

Davor Margetic, Ph.D. (Rudjer Boskovic Institute Bijenicka, Zagreb, 

Croatia) 

In series: Chemistry Research and Applications 
2019. 304 pp. 
Hardcover: 978-1-53615-420-7. $195.00. 

e-book: 978-1-53615-421-4. $195.00. 

Chapter 1 reviews recent progress in aryne cycloaddition reactions. The important 
contributions to the methodology of preparation of arynes in mild reaction conditions are 

described. Among them, the in-situ generation of arynes via the reaction of ortho- 

OTMS aryl triflates with fluoride ions is the most applicable. By this method, a variety 
of arynophiles was employed in the synthesis of nitrogen and oxygen containing 5-7 

membered heterocycles. Instructive examples of applications in the total synthesis of 

natural products (radermachol, (±)-tylophorine, calothrixins, tubingensin B, (+)-
hinckdentine A, cossonidine and (methyl)teretifoliones B) are presented. The 

importance of O-trimethylsilylaryl triflates and fluoride ions methodology for aryne 

generation is demonstrated in preparation of bioactive molecules and their applicability in medicinal chemistry research. 
Chapter 2. In addition to thermal reactions, photocycloaddition reactions are a complementary tool in synthetic organic 

chemistry. The employment of photochemical cycloaddition reactions proceed through different reaction mechanisms and 

provide access to products which could not be obtained in classical reaction conditions. This chapter is a review of excited 
state transformations of heterostilbenes to polycyclic structures featuring bicyclo[2.1.1], bicyclo[3.1.0] and bicyclo[3.2.1] 

moieties. Alongside the main products of these types, often unexpected transformations take place. Some of the 

photocycloaddition products display interesting biological activity. Chapter 3 reports the results of original scientific 
research with regards to the application of click reactions in the synthesis of 1,4-disubstituted 1,2,3-triazole conjugates with 

ribofuranosides and reversed nucleosides. An efficient method for the synthesis of 1,2,3-triazole bridged glycoconjugates 

with potential biological activity is described and fully supported with the 1H and 13C NMR spectroscopy of novel 
products. Chapter 4 is a comprehensive review of isocyanide-based cycloaddition reactions. This functionality is highly 

reactive and participates in many different cycloaddition reactions and annulations. Employment of isocyanide 

cycloaddition reactions led to the preparation of diverse heterocyclic structures, including asymmetric ones and their 
applications in medicinal chemistry, in the agricultural, chemical, and supramolecular fields, as well as in the materials 

sciences. Chapter 5 gives a review of the synthesis of 1,5-benzodiazepine-2,4-dione derivatives via 1,3-dipolar 

cycloaddition reactions. Functionalization of 1,5-benzodiazepine-2,4-dione by the cycloadditions of nitrilimines, nitrile 
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oxides or azides led to diverse heterocyclic substitutions at positions 1, 3 and 5. Molecular structures of novel products 

were confirmed by X-ray crystal structure analyses. Chapter 6. Nitrile imines, nitrile oxides and azides were employed in 
1,3-dipolar cycloaddition reactions with allyl and propargyl substituted 1,5-benzodiazepine, quinoxaline-2-thiones, 

benzimidazole and isatin to afford derivatives with heterocylic substituents: pyrazol, isoxazol and triazol. Single crystal X-

ray studies of novel products were described, and their biological activity was also reported. Chapter 7. Guanidines are 
commonly occurring in nature and constituents some natural products with cyclic structures. Various cycloaddition 

reactions leading towards cyclic guanidine structures were reviewed. The review also summarized cycloaddition reactions 

in which functionalized guanidines were acting as the reaction partners. 

Furan: Chemistry, Synthesis and Safety 

Ida Bailey 

In series: Chemistry Research and Applications 
2019. 143 pp. 

Softcover: 978-1-53615-390-3. $82.00. 
e-book: 978-1-53615-391-0. $82.00. 

In this compilation, the authors discuss the reactions of furans and formylfurans with aqueous hydrogen peroxide which are 

caused by peculiarities in the chemical behavior of these reagents, as well as their availability. It is known that the furan 

cycle can demonstrate properties of aromatic compounds, dienes and enoloethers depending on their structure and reaction 

conditions. Furans are used in medicinal chemistry as useful intermediates in the synthetic transformations aimed at the 
development of new pharmaceutical agents. As such, the authors also disclose the direct and atom-economical synthetic 

route to new [3,2-b]furan-fused pentacyclic triterpenoids via 5-exo-dig cyclization of accessible 2-alkynyl derivatives of 

betulonic, ursonic and oleanonic acids in the presence of the strong bases or catalyzed by transition gold complexes. The 
closing chapter presents research data published by the authors in the last five years on the new developed one-pot 

synthesis of tetrasubstituted furans by the reaction of symmetrical and unsymmetrical acetylenes with carboxylic acid 

esters and EtAlCl2 in the presence of metallic magnesium and the Cp2TiCl2 catalyst. 

Strontium Titanate: Synthesis, Properties and Uses 

Alexander Tkach and Paula Vilarinho (Department of Materials and 

Ceramic Engineering, CICECO, University of Aveiro, Aveiro, 

Portugal) 

In series: Materials Science and Technologies 
2019. 346 pp. 

Hardcover: 978-1-53615-437-5. $230.00. 
e-book: 978-1-53615-438-2. $230.00. 

Strontium titanate (STO) is a classical high-permittivity perovskite material known since 

the 1940s. Although incipient ferroelectric behaviour of SrTiO3 was thoroughly studied 
during several decades, many new physical phenomena in STO and its solid solutions 

have been predicted theoretically and observed experimentally in past few years. The 

obtained results were successfully applied for the development of modern electronic 
devices on the basis of macroscopic and nanostructured samples. Besides the incipient 

ferroelectricity, properties of STO include a structural phase transition, 
semiconductivity, superconductivity, and thermoelectricity, among others. This book 

provides the latest information on the developments of field preparation, characterization, and application of STO and the 

materials based on it, with perspectives on future research. It collects the contributions of several established researchers 
from around the world on the fundamental mechanisms, processing, and possible uses for STO-based materials in the form 

of single crystals, thin films, and ceramics. This book covers a broad range of topics related to STO and materials based on 

it, including an overview of lattice dynamics and magnetic resonance characterization, Sr/Ti ratio, and stress induced 
modification of the properties, modelling, and simulation of improper ferroelectricity and multiferroic phases, dielectric 

responses and thermoelectric performance for tunable devices, and energy harvesting applications, respectively. 

Thiols: Structure, Properties and Reactions 

Carlos C. McAlpine 

In series: Chemistry Research and Applications 
2019. 125 pp. 

Softcover: 978-1-53615-599-0. $82.00. 

e-book: 978-1-53615-600-3. $82.00. 
The thiol (-SH) is an essential functional group in the biological system. The -SH groups play a catalytic and structural role 

in enzymes and proteins that participate in the defense against reactive oxygen species, detoxification, signal transduction, 

energy production, apoptosis, and other biological functions. In this compilation, the authors begin by exploring how the 
inorganic and organic forms of mercury interact with these macromolecules. In the following study, thiol-methacrylate 

networks based on a tetrafunctional thiol and dimethacrylate monomers were prepared by both photopolymerization and 

amine-catalyzed Michael addition reaction. The progress of the polymerization reaction was monitored by FTIR and 
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Raman spectroscopy. The cured materials were characterized by measuring the glass transition temperature, the flexural 

modulus, and the compressive strength. In the closing study, a novel and efficient protocol is presented which has been 
developed for the synthesis of symmetrical disulfides from thiols using thionyl chloride as the sole oxidizing agent at 

ambient conditions. Also, a tentative mechanism has been reported for the reaction. 

Trehalose: Sources, Chemistry and Applications 

Elżbieta Łopieńska-Biernat (Department of Biochemistry, Faculty of 

Biology and Biotechnology, University of Warmia and Mazury in 

Olsztyn, Olsztyn, Poland) and Robert Stryiński (Department of 

Biochemistry, Faculty of Biology and Biotechnology, University of 

Warmia and Mazury in Olsztyn, Olsztyn, Poland) 

In series: Biochemistry and Molecular Biology in the Post Genomic 

Era 
2019. 204 pp. 

Softcover: 978-1-53614-944-9. $95.00. 

e-book: 978-1-53614-945-6. $95.00. 

Trehalose as a natural disaccharide presents in plants, invertebrates, fungi and 
prokaryotes, but not in mammals. A white, odorless, crystalline powder with a sweet 

taste, it is best known as a source of energy and protectant to survive harsh 

environmental conditions in many organisms, but its applications cover a wide array of 
disciplines. Research engagement is stimulated by interest in biotechnology; the use of trehalose in processes related to 

industry, agriculture, pharmacy and medicine. Considering both the advantages and disadvantages of this sugar for 

humans, Trehalose: Sources, Chemistry and Applications emphasizes the importance of trehalose in both basic and applied 
research and presents an overview of its biological significance. We have collected innovative research on the properties of 

trehalose and its application in industry or medicine; among others, the impact on the quality of fruit products, higher 

thermal resistance of wood, as well as innovative pharmaceuticals is also included. 

Special Topics 

Crystal Violet: Production, Applications and Precautions 

Victor Duffet 

In series: Chemistry Research and Applications 
2019. 131 pp. 
Softcover: 978-1-53615-806-9. $82.00. 

e-book: 978-1-53615-807-6. $82.00. 

Crystal Violet: Production, Applications and Precautions opens by presenting the main factors influencing the 
metachromatic phenomenon. The hypsochromic effect is due to the symmetry of the molecule providing the common 

electronic signal around the central carbon atom. Next, the authors discuss further modification of the adsorbents in an 

effort to improve their adsorption capacity and make them feasible for use in field applications. The closing chapter reports 
on the removal of crystal violet dye from water using surfactant-modified zeolite from coal fly ash, surfactant-modified 

zeolite from coal bottom ash and nanosilica from sugarcane waste ash. 

Eugenol: Biosynthesis, Toxicity and Uses 

Megan Shelton 

In series: Chemistry Research and Applications 
2019. 135 pp. 

Softcover: 978-1-53615-429-0. $82.00. 

e-book: 978-1-53615-449-8. $82.00. 
In this compilation, the use of eugenol for the development of new active packaging material is presented using two 

different technologies for two polymer matrices. First, linear low density polyethylene films were impregnated with 

eugenol using supercritical CO2 assisted impregnation. In a second approach, eugenol was grafted onto cellulose using a 
polycarboxylic acid as linking agent for the preparation of a bioactive paper. In both cases, the effect of different process 

conditions on the final material properties was investigated. Following this, the authors discuss advances concerning the 

antiprotozoal activity of eugenol as well as its natural and synthetic derivatives. This study demonstrates that chemical 
modifications of eugenol can afford promising antiprotozoal compounds. In the closing chapter, a revision of the eugenol 

based thermosetting materials is be presented. This includes not only their preparation, but also some important 

characteristics and applications. 
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Iron (III) Phosphate: Production and Their Uses in Organic Synthesis 

Farahnaz K. Behbahani, PhD (Associate Professor and Member of the Scientific Board, 

Department of Chemistry, Karaj Branch, Islamic Azad University, Karaj, Iran) 

In series: Chemistry Research and Applications 
2019. 330 pp. 

Hardcover: 978-1-53615-112-1. $230.00. 

e-book: 978-1-53615-113-8. $230.00. 
This book presents the synthesis, properties, uses, structure, and safety of iron (III) phosphate, as well as its use as an 

intercalation electrode in lithium-ion batteries, despite having low electronic conductivity. In the synthesis of organic 

compounds, iron (III) phosphate catalyzes the one-pot synthesis of dihydropyrimidinones and thiones, and 2, 4, 5–
triarylated imidazoles. It also results in the acetylation of alcohols and phenols, the tetrahydropyranylation and 

tetrahydrofuranylation of alcohols and phenols, as well as the synthesis of polyhydroquinoline derivatives, 2-substituted 

benzimidazoles, 1, 2-disubstituted benzimidazoles, 1,2,4,5-tetra-arylated imidazoles, and bis(indolyl)methanes. 
Furthermore, it catalyzes the one pot three-component mannich reaction, 2-substituted imidazolines, ß-amido carbonyl 

compounds, 1,4-dihydropyridines, 4,4’-diaminotriaryl methanes-leucomalachite materials, N-substituted pyrroles, 

7,10,11,12-tetrahydrobenzo[c] acridin-8(9h)-ones, and 4,6-disubstituted 2-aminopyridine-3-carbonitriles. It results in the 

one-pot synthesis of octahydroquinazolinones, the conversion of tetrahydropyranyl ethers to acetates, 

dihydropyrimidinones, thiones, as well as β-amino ketones. In the author’s opinion, this book could be beneficial for 

researchers, graduates, and post graduate students, as well as for professionals in the chemical and medicinal industries in 
the preparation of raw materials using green methods. 

Occupational Health and Safety in the Chemical and Biological 

Laboratory Handbook 

Maria Pia Gatto, Ph.D (Chemical Researcher, Inail, Department of 

Occupational and Environmental Medicine, Epidemiology and 

Hygiene (DiMEILA), Italy) 

In series: Public Health in the 21st Century 
2019. 224 pp. 

Hardcover: 978-1-53615-526-6. $160.00. 
e-book: 978-1-53615-527-3. $160.00. 

Occupational health and safety refers to the whole series of prevention measures and 

protection, technical measures, organizational solutions, and procedures that must be 
adopted by the employer to avoid dangerous situations for their employees. While it is 

true that total security exists in the absence of dangers, and this is a difficult concept to 

translate into real life, in the absolute sense, it is also true that the application of safety 
rules makes the occurrence of adverse events and incidents more difficult, and it always 

results in a better quality of life. Each analytical laboratory should provide its own 

“Good Laboratory Practices” and procedures must be the result of the experience and must be known, correctly interpreted, 
shared, and respected by all the staff of laboratory. The idea of creating a manual on occupational health risks in a chemical 

and biological analysis laboratory derives from the need to provide technical support for the various figures involved in 

activities requiring the safe use of chemical and biological agents in lab analysis. The purpose of this work is to provide 
workers with more detailed information on the main possible causes of risk in an analysis laboratory, as well as on the most 

appropriate means of individual and collective protection to be used at work. The manual also gives an overview of main 

laboratory safety standards pertaining to clothing and equipment as well as procedures and lab design. This manual can be 
a valuable approach to knowledge of laboratory risks in order to eliminate or at least minimize them. Finally, the handbook 

can also be a support to the drafting of internal safety standards, both for general and specific procedures. 

Phenomena and Theories in Corrosion Science, Methods of 

Prevention 

Gergely Andras, Ph.D. (University of Twente, Faculty of 

Engineering Technology, Department of Applied Mechanics)  

In series: Chemistry Research and Applications 
2019. 329 pp. 

Hardcover: 978-1-53615-252-4. $230.00. 

e-book: 978-1-53615-253-1. $230.00. 
This handbook is about the theory, phenomenon, and the most up-to-date research on 

corrosion science, written by accomplished, internationally revered scientists, and 

engineers in their fields. It features numerous illustrations, with experimental data based 
on original research, with figures that summarise the researchers’ achievements, 

examples, and case studies. The material originates from both international literature 

from leading research groups, and proprietary results from the authors. The text is 
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intended for college and university students working toward their B.Sc. and M.Sc. degrees, as well as those who plan to 

pursue further training or post-graduate study, and perform high-quality research. This compilation with seven chapters is 
perfect for those new to the study of corrosion science, as it will acquaint the reader with many basic and necessary terms. 

There are many examples of remarkable findings and recognised standard practices from engineers in the related industry. 

Three main topics are covered in this material: aluminium and titanium alloys, thin films and composite coatings, as well 
as microbially influenced corrosion. If anyone finds it difficult to differentiate the multiple phenomenon associated with 

corrosion studies, including understanding the general terms, or defining reasons for using specific investigation methods, 

then this publication will become a great resource. After reading this compilation, the reader will recognize many of the 
corrosion phenomenon present in both every day and professional life, including identifying their root-causes, proposing 

investigation methods to obtain further knowledge, and gaining the ability to identify measures to remediate integrity 

failures. The editor has worked in various fields of chemistry and has authored one of the most read and downloaded 
papers on the subjects of corrosion protection with graphene films and graphene based composite coatings, as well as zinc-

rich paint coatings containing alumina-carrier based core-shell type nano-sized particles, combined with both physically 
modified or chemically functionalised multi-walled carbon nanotubes, which was based on his own research. The editor 

wishes all readers to have an instructive, useful, and enjoyable experience while reading these chapters. 

Photocatalysis: Perspective, Mechanism, and Applications 

Preeti Singh (Department of Chemistry, Faculty of Natural Sciences, Jamia Millia Islamia, 

Central University, New Delhi, India), Margub Abdullah, MD (Promising Centre for Sensors 

and Electronic Devices, Department of Physics, Faculty of Science and Arts, Najran University, 

Najran, India), Mudasir Ahmad (Department of Chemistry, Faculty of Natural Sciences, Jamia 

Millia Islamia, Central University, New Delhi, India) and Saiqa Ikram (Department of 

Chemistry, Faculty of Natural Sciences, Jamia Millia Islamia, Central University, New Delhi, 

India) 

In series: Nanotechnology Science and Technology 
2019. 308 pp. 

Hardcover: 978-1-53616-044-4. $230.00. 
e-book: 978-1-53616-045-1. $230.00. 

This book covers all important topics of photocatalysis in simple language with clear presentation. Nanostructures are 

continuously improving the functional characteristics of the material because of enhanced surface to volume ratio. 
Therefore, in this book a concise and balanced account of all key aspects of nanostructures-based-photocatalysis, such as 

kinetics, mechanism, essential factors influencing the photocatalysis, as well as its recent developments, important 

applications, and future prospects has been presented systematically. In addition, historical background on each topic has 
also been provided along with the recent development to make it interesting to read. 

Preferential Solvation and Hydration of Proteins in Water-

Organic Mixtures: Two Sides of One Coin 

Vladimir A. Sirotkin (A. M. Butlerov Institute of Chemistry, Kazan 

Federal University, Kazan, Russia) 

In series: Chemistry Research and Applications 
2019. 168 pp. 
Softcover: 978-1-53616-020-8. $95.00. 

e-book: 978-1-53616-021-5. $95.00. 

This book describes the basic principles of a novel methodology to investigate the 
preferential hydration and solvation of proteins in ternary protein-water-organic solvent 

systems. Protein-water interactions are well-known to play a critical role in determining 

the function, structure, and stability of protein macromolecules. Elucidation of the 
processes occurring upon protein hydration in the presence of third component (organic 

solvents, salts, urea) is essential in a wide range of biophysical, biomedical, and 

biotechnological applications. In particular, there are many advantages in employing 
water-poor organic solvents, including the suppression of undesirable side reactions 

caused by water, the biocatalysis of reversed hydrolytic reactions (transesterification, peptide synthesis), or increased 

thermostability. Distinct intermediate protein states induced by organic solvents may be responsible for numerous 
neurodegenerative diseases (Alzheimer’s disease, Parkinson’s disease, and Huntington’s disease). However, the manner in 

which organic solvents increase/decrease the thermal stability, induce/reduce the extent of denaturation, and 

stabilize/destabilize the partially folded conformations of proteins (amyloid fibrils and molten globules) is an intricate 
function of water content in organic liquids. Preferential hydration/solvation is an effective method for revealing the 

mechanism of the protein stabilization or denaturation. When a protein interacts with a binary water-organic solvent 

mixture, the three components do not equally mix. Water or organic solvent molecules exist preferentially in the protein’s 
solvation shell. This difference between the solvation shell and bulk solvent in the solvent components has been termed 

preferential solvation. Preferential solvation is a thermodynamic quantity that describes the protein surface occupancy by 
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the water and cosolvent molecules. This is associated with the actual numbers of water/cosolvent molecules that are in 

contact with the protein’s surface. It was also found that the protein destabilization is directly associated with the 
preferential binding of the denaturant molecules to specific protein groups. The aim of our study is to monitor the 

preferential solvation and preferential hydration of the protein macromolecules at low, intermediate, and high water content 

in organic solvents at 25 oC. Our approach is based on the simultaneous measurements of the absolute values of the water 
and organic solvent sorption. The preferential solvation/hydration parameters were calculated using the water and organic 

solvent sorption values. The preferential solvation/hydration parameters were compared with the corresponding changes in 

the protein structure that transpire regarding the interaction of the protein with organic solvent and water molecules. The 
effect of organic solvent on the protein structure was investigated by FTIR (Fourier Transform Infrared) spectroscopy. 

Supercritical Carbon Dioxide 

Yizhak Marcus 

In series: Chemistry Research and Applications 
2019. 140 pp. 
Softcover: 978-1-53615-165-7. $82.00. 

e-book: 978-1-53615-166-4. $82.00. 

The trend in recent years is to develop neoteric solvents to replace the traditional organic solvents that have been used in 

both laboratory practice and in the chemical industry as reaction media and agents for separation and extraction. The 

criteria employed are the requirements of the solvent to be ‘green’, i.e., friendly to the environment, and supercritical 
solvents have emerged as being able to fulfill this requirement. A recent book by the author, “Supercritical Water, a green 

solvent, properties and uses”* responded to this trend. The most widely used supercritical fluid, however, is supercritical 

carbon dioxide (SCD), and while gaseous carbon dioxide is a hothouse gas that needs to be captured from flue gases and 
the atmosphere, the compacted form of SCD is a useful tool for chemistry. In order to use SCD intelligently, the properties 

of carbon dioxide as a chemical compound, and the bulk properties of supercritical carbon dioxide need to be known, and 

these are fully presented in the present monograph. Whereas SCD is a good solvent for a variety of solutes, it is inadequate 
for many others, mainly polar, and those capable of hydrogen bonding. To overcome this handicap, co-solvents are 

frequently added to SCD, and the properties of the resulting supercritical fluid mixtures are described in this book. Once 

either pure SCD or its mixture with a co-solvent have been produced, and the temperature and pressure have been suitably 
adjusted, the solvent power of this fluid is employed in a great variety of applications that are reviewed and discussed. In 

particular, the manner of adherence of such fluids to the requirements from ‘green’ solvents are assessed. 

Thermal Decomposition: Process and Effects 

Kalyna Jocosa Pace 

In series: Chemistry Research and Applications 
2019. 257 pp. 

Hardcover: 978-1-53615-460-3. $195.00. 

e-book: 978-1-53615-461-0. $195.00. 
Azide compounds are high energy materials with applications in many chemical reactions and applications. In this 

compilation, several methods are applied to calculate the thermal decomposition properties of azide compounds comprising 

of differential scanning calorimetery, differential thermal analysis and thermogravimeteric analysis which demonstrate 
temperature, energy and weight loss. Following this, the authors assess the catalytic efficacy of nanosized bimetallic 

transition metal oxides of copper, iron and cobalt, with iron synthesized using the solution combustion method in a 

laboratory reactor. The prepared catalysts are characterized for their structure and particle size. The authors also discuss 
thermal runaway in alkaline batteries. It is shown that a lot of experimental data exists that contradicts the generally 

accepted thermal runaway mechanism. In conclusion, a novel kinetic model for pyrolysis of medium-density fiberboard 

derived Beech sawdust is proposed. The complete procedure includes a combined four parallel reaction model and three-
component Log-Normal distributed reactivity model. 

Understanding Halogenation 

Vladimir T. Phelps 

In series: Chemistry Research and Applications 
2019. 
Softcover: 978-1-53615-947-9. $82.00. 

e-book: 978-1-53616-342-1. $82.00. 

Parkinson’s disease is the second most prevalent aging-related neurodegenerative disorder. Cell death in the substantia 
nigra, a motor region of the nervous system, is the key factor for the emergence of motor deficits in patients, although its 

critical role in Parkinson’s disease pathogenesis is put into question. Understanding Halogenation explores how 

halogenation stress could participate in neuronal damage of the nervous system and parkinsonian deficits. Following this, 
new insights into the C-F bonding nature of graphite fluorides with different fluorine concentrations C4F, C2F and C1F are 

presented. They are based on recent data from bulk techniques, which are very sensitive to the atomic local and electronic 

structure and C hybridization such as X-ray Raman Scattering and Pair Distribution Function analysis. Lastly, a novel 
bromine-containing Still–Gennari-type phosphonate reagent, methyl 2-(bis(2,2,2-trifluoroethoxy)phosphoryl)-2-



Science and Technology 34 

bromoacetate is designed, synthesized, and applied to the stereoselective construction of trisubstituted alkenes via 

bromomethylenation of carbonyl groups. 

COMPUTER SCIENCE AND INTERNET 

Artificial Intelligence 

Advances in Artificial Intelligence Systems 

V. Rajinikanth (Department of Electronics and Instrumentation 

Engg., St. Joseph’s College of Engineering, Chennai, India) and K. 

Kamalanand, PhD (Department of Instrumentation Engineering, 

MIT Campus, Anna University, Chennai, India) 

In series: Computer Science, Technology and Applications 
2019. 138 pp. 
Softcover: 978-1-53615-484-9. $82.00. 

e-book: 978-1-53615-485-6. $82.00. 

This book will help in fast decision making and solving complex real-world problems. 
In recent years, the fields of artificial intelligence along with nanotechnology, robotics 

and 3D printing have been referred to as the technologies of the future which will help 

mankind move towards a time of self-sustainability and development even in resource 
limited environments. Systems which mimic cognitive functions such as learning and 

problem solving, are referred to as intelligent systems. Such systems have the capability 

to ‘think’ and ‘act’ in times when expert procedures are required in real world scenarios. In recent years, the field of 
artificial intelligence has given rise to several branches such as swarm intelligence, machine learning and deep learning 

algorithms. Swarm intelligence systems mimic the intelligent behaviors of a group or a colony of organisms such as a 

swarm of bees or a school of fish, in which the individuals of the group collectively work together to reach a common goal. 
Recent artificial intelligence approaches such as deep learning techniques and swarm intelligence algorithms have been 

proved to be useful in the development of intelligent systems in a variety of fields such as medical and biological systems, 

process control, etc. This book discusses few applications of computational intelligence algorithms such as social group 

optimization, convolutional neural networks, firefly algorithm and non-dominated sorting in genetic algorithms. The 

purpose of this book is to bring multidisciplinary researchers together to discuss state-of-art applications of artificial 

intelligence. 

Artificial Intelligence Engineering for Postsecondary Education Digital Transformation 

Jesus Alfonso Perez Gama IEEE Life Senior – Education Society Colombia Chapter Chair 

IASA, IAOE, IIOA, NY Academy Sciences, INCOSE, ACIS, ACCIO 

In series: Computer Science, Technology and Applications 
2020. 

Softcover: 978-1-53616-390-2. $95.00. 

e-book: 978-1-53616-391-9. $95.00. 
We present conceptual foundations for artificial intelligence, expert systems, and knowledge engineering and management 

and discuss high quality in education. Following, we discuss the basics of our vision and prospective about higher 

education (HE): the battle for the future with digital transformation (DT). Next, we present our central Chapter 4 on DT: 
our dual model of knowledge and data, as befits a HE institution. Below, we present a succinct outline of our architectural 

model. The pillars of the architecture are funding, research, entrepreneurship and social projection (Chapter 8); recognizing 

from the start that knowledge has its ethos in the university; these pillars correspond to: • Productive ecosystem of the DT • 
DT that enhances knowledge and innovation in the universities for the habilitation of the digital capabilities • A new 

economy that requires the U transformation as social projection. • New DT human talent required by the new knowledge 

and intelligence industry. The student hyper-personalization by competences and skills is required. Ten Views of Our DT 
Model, given its complex process that takes place in long ways, a process required for the successful survival of an 

organization into the IV Industrial Revolution, with the final purpose of being very competitive, productive and of high 

quality (HQ). The DT views, namely: 1- The DT Ecosystem. 2- The structural vision or the pillars of the DT mentioned. 3- 
The DT strategic map, showing scenarios, actors and vision-mission. 4- The architectural components for DT: 8 

architectures were developed and implemented, applying some intelligent constructs that we have developed and 

documented in the last 10 years at FESSANJOSE (U. San José), leading DT in postsecondary education (PSEd). 5- Digital 
360° architecture of DT Academy and Administration LOCUS: this architecture is the digital portfolio that implies the 

organization of the subsystems to obtain better and/or new functionalities based on knowledge to obtain an intelligent 

behavior. The DT multilayer-architecture approach is a system of systems (SoS) one, which ensures compliance with 
government policies, norms and standards, in a highly complex social institution with digital assets; this approach describes 
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the subsystems at a higher level, where a system is composed, and with the protocols by which the subsystems 

communicate. It provides a 360° business vision map and a planning framework for commercial and technological 
changes. 6- The computational-mathematical perspective of DT, identifying endogenous and exogenous variables and their 

interrelations. 7- The synthesis, the Matrix of End-Means (EMM) that summarizes in DT: Where the HE is. In addition, 

where can the HE go? 8- The MIR Matrix, which describes DT Objectives, impacts-indicators and results. 9- The dynamic 
model of the DT system, based on computational intelligence, representing the system information control of all the 

components to achieve the completion of the DT. The intelligent management information system (iMIS) for PSEd, shows 

the dynamics of DT, integrating several multilevel system hybrid architectures, as a space to respond to the solution of the 
HE problems, tending to the desired competitiveness, specifically pointing out the way that these modern technologies can 

be included for their adaptation and evolution in PSEd in post-modernity, making governability, and teaching and student 

productivity compatible with educational high quality, the purpose of DT. The interface Results of the iMIS includes: high 
quality metrics, digitization rate progress, indicators (an special appendix on KPI were included) and values of 

management, desertion, answers, and plans. The Input Interface includes data, information and knowledge acquisition, 
where the attributes, parameters. 

Computer Science 

Advanced Security Issues of IoT Based 5G Plus Wireless 

Communication for Industry 4.0 

Vijey Thayananthan, Ph.D. (Department of Computer Science, 

Faculty of Computing and In-formation Technology, King Abdulaziz 

University, Jeddah, Saudi Arabia) 

In series: Computer Science, Technology and Applications 
2019. 224 pp. 

Hardcover: 978-1-53615-538-9. $160.00. 

e-book: 978-1-53615-539-6. $160.00. 
Advanced IoT based wireless communication has recently received a lot of attention due 

to a wide range of industry 4.0 applications such as security solutions of CPS in 

vehicular communication, E_Healthcare over secure wireless communication, privacy 
issues of E_Learning via cost and energy efficient wireless network communication, etc. 

In these applications, physical data is continuously monitored by the IoT-based sensor 

nodes to facilitate the current situations, 5G network management, security solutions, 

etc. in industry 4.0 environment. Despite the many security issues considered in existing 

wireless communication in the industry 4.0 applications, IoT based 5G and 5G+ wireless communication will enhance the 

future security issues including cybersecurity solutions. The aim of this book to deliver the best services with minimum 
cost and maximum security in all industry 4.0 applications. For instance, medical priority services against the available 

sources and devices (IoT, sensors, decision-making units, etc.), patient monitoring services against the waiting list and the 

population, and security services of CPS against the energy efficiency and the battery lifetime are challenging critical 
problems in the industry 4.0. This book covers some improvement methods in security influence to future communication 

they are cybersecurity issues of IoT based 5G and 5G+ communication systems. These methods can be considered through 
the efficient channel coding scheme, efficient traffic management, bandwidth guard, cybersecurity solutions, etc. 

Requirements for future communication such 5G+ support to illustrate the security issues in selected applications of 

industry 4.0 such as learning style transformation. Sensors are typically capable of wireless communication and are 
significantly utilized in many applications such as medical communication with IoT-based 5G infrastructure. Despite many 

security solutions of communication technologies, decision making, dynamic and intelligent solutions based on sensors, 

IoT devices, CPS, etc. will be minimizing energy costs and maximizing security issues of industry 4.0. The field of 
advanced IoT-based 5G+ wireless communication networks merge a lot of functions like secure transmission capacities 

with latest multiple access schemes, computation of best latency and energy efficiency, and secure communication with 

location-based services, etc. This book covers many functionalities through the important examples and applications used 
in industry 4.0. 

An Insight to Computers 

S. Anandamurugan, Ph.D 

In series: Computer Science, Technology and Applications 
2019. 174 pp. 
Softcover: 978-1-53614-985-2. $95.00. 

e-book: 978-1-53614-986-9. $95.00. 

This book is intended for use by new students taking courses related to computers. The book is structured as an 
introductory book, but it is designed to be accessible to a wide audience. This book uses a simple approach for better 

understanding via the help of diagrams. This book can be used as an introductory text to computers by advanced 

undergraduate or graduate students in computer science or related disciplines such as computer engineering, computer 
technology and information technology. 
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Blockchain Technology and Applications 

Jan Veuger (School of Finance and Accounting, School of Creative 

Technology and School of Governance, Law and Urban 

Development of the Saxion University of Applied Sciences Enschede, 

The Netherlands) 

In series: Computer Science, Technology and Applications 
2019. 280 pp. 

Hardcover: 978-1-53615-288-3. $230.00. 
e-book: 978-1-53615-289-0. $230.00. 

This book provides an overview of the latest developments on Blockchain technology 

and its applications. The internet has already made it possible to transfer information 
quickly and cheaply, without involving intermediaries, while Blockchain gives the same 

benefits for transferring value. The Internet is used to transfer words and images, while 

Blockchain is used for transactions. Essentially, Blockchain is a combination of two 
elements: a shared and distributed ledger with synchronized data spread over multiple 

sites, countries, and / or institutions, and a cryptography – a digital token with a monetary value. This technology could 

have a huge impact on the value chain in our society. This impact includes efficiency, transparency, ownership, value 
(transfer), automation, and service provision. To understand the world of blockchain, we need to understand the innovation 

of the currency Bitcoin in 2009, that was built on Blockchain technology. Bitcoin is a combination of four individual 

elements: (1) cryptography, (2) a peer-to-peer network, (3) an open source protocol and (4) a shared ledger. This makes it a 
phenomenon that people have been enthusiastic about. This book is comprised of chapters written by experts on 

Blockchain from Austria, Brazil, China, Croatia, Georgia, Germany, Italy, Netherlands, Slovenia, Spain, and Switzerland, 

on the following topics: (1) Blockchain and the Agenda 2030 by Danielle Mendes Thame Denny, (2) Application of 
Blockchain Technology in the Field of E-Government Services by Jiarui Zhang, (3) Can the Cybersecurity of Smart 

Building be Improved Using Blockchain Technology? by Ben van Lier, (4) Influence of Blockchain Applications and 

Digitalization on Real Estate by Jan Veuger, (5) Blockchain: Technology Looking For a Problem in Real Estate? by Jo 
Bronckers and Jan Veuger et al., (6) Real Estate Start-up Get a Brick by Wendel Hulsebos and Jan Veuger, (7) Blockchain: 

An Efficiency Solution For Housing Associations? by Michel Vonk, (8) Blockchain Applications in Support of the Energy 

Transition by Mieke Oostra and Jelle Rijpma, and (9) Many Keys of Blockchain for Real Estate by Esther Dekker. Many 
questions remain about Blockchain, including whether to continue looking at existing markets for applications of the 

technology, or at disruptive and innovative newcomers. Is Blockchain only a technological disruption or a real game 

changer? Will the entire value chain of the market embrace it? Confidence in Blockchain is certainly a precondition for 
guiding disruption where (new) companies use new technology to offer cheaper and superior alternatives in the market. 

However, the big question is, how quickly will Blockchain develop as well as all its applications? Stephen Hawking wrote 

in his book Brief Answers to the Big Questions about how we will shape the future (Hawking, 2018: p207): “In the same 
way that the internet, our mobile phones, medical imaging, satellite navigation, and social networks would have been 

incomprehensible to the society of only a few generations ago, our future world is beginning to be conceived. Information 

on its own will not take us there, but the intelligent and creative use of it will.” 

Computer Science Advances: Research and Applications 

Sandip A. Kale (Associate Professor, Mechanical Engineering Department, Trinity College of 

Engineering and Research, Pune, India) 

In series: Computer Science, Technology and Applications 
2019. 250 pp. 

Hardcover: 978-1-53614-844-2. $160.00. 

e-book: 978-1-53614-845-9. $160.00. 
This book is comprised of eleven chapters about computer application and research areas to discuss the latest issues and 

technologies. Interesting and important topics like fuzzy and cognitive applications, fuzzy classifiers, neural network, data 

analytics, clustering and classification models, artificial intelligence, controller area network, digital technology industry 

4.0, etc. are included in this book. The first chapter presents neuro-fuzzy and cognitive researches for the development of 

objects on the basis of location and territory. The second chapter is about the method of parametric identification using a 

neuro-fuzzy classifier. The third chapter describes the research on the internet of things enabled smart campus for effectual 
data transit from one entity to another for classroom notes. Chapters Four and Five are dedicated to the use of advanced 

computer science of the medical applications. Chapter Six presents the detection and estimation of obstacle position for 

imminent crash prediction to enhance the driver and vehicle interface using the controller area network. Chapter Seven 
presents the development of accurate models for estimation of pure CO2-oil minimum miscibility pressure based on 

artificial intelligence methods. Chapter Eight addresses dynamic, massive data handling with swarm intelligence based 

algorithms for finding the solution of a difficult problem. The next chapter proposes an encryption model which focuses on 
bit-level confusion and bit-level diffusion followed by block-level diffusion by using 1-D chaotic maps. Chapter Ten is 

dedicated to digital technologies of the industry 4.0. The last chapter compares the pattern sequence based forecasting 

method with ARIMA in univariate time series forecasting. 
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Human-Computer Interaction 

Turgut Ozseven (Department of Computer Engineering, Tokat Gaziosmanpasa University, 

Tokat, Turkey) 

In series: Computer Science, Technology and Applications 
2020. 

Hardcover: 978-1-53616-495-4. $160.00. 

e-book: 978-1-53616-496-1. $160.00. 
Human Computer Interaction is used in all areas of our daily lives as a result of the rapid development of technology and 

computer systems. Human Computer Interaction is an interdisciplinary field of study involving the design and 

implementation of interactive technologies. The field of Human Computer Interaction is related to many areas such as 
human behavior, psychology, cognitive sciences, computer technologies, software engineering, ergonomics, graphic / 

industrial design, sociology and educational sciences. Researchers of this subject both observe the interaction of people 

with computers and design different technologies and examine the interaction of people with these technologies. The 
Human Computer Interaction system has four main components: user, task, tool, context. Human Computer Interaction 

aims to develop interactive technologies through design, evaluation and implementation processes. The development of 

interactive technologies depends on usability. Usability can be determined by evaluating effectiveness, efficiency and 

satisfaction together. Effectiveness includes how much users can accomplish the tasks they are expected to do using the 

application; efficiency, how long the user has done the job; Satisfaction refers to the measure of the user’s ideas when 

using the application. One of the major shortcomings in HCI is the transformation of theoretical knowledge into practice. 
The purpose of the book is to introduce students, teachers, researchers, and practitioners to new advances in HCI. The book 

includes theoretical and practical studies prepared with the academic contributions of scientists working in different fields. 

It was decided to publish each chapter in the book after being examined by the scientific board. As an editor, my duty is to 
ensure breadth, while the chapter authors treat the delegated chapters with depth. The book is designed for practitioners or 

researchers of all levels of expertise from novice to expert. Each of the book’s individual topics could be considered as a 

compact, self-contained mini-book right under its title. The approach is to provide a framework and a set of techniques for 
evaluating and improving HCI. It presents a specific set of solutions, mostly obtained from real world projects and 

experimental studies, for routine applications. It further highlights promising emerging techniques for research and 
exploration opportunities. The development team of this book wanted to thank their colleagues who made contributions to 

this book by providing continuous encouragements and thorough reviews of the chapters of the book. 

Quantum Image Watermarking 

Ri-Gui Zhou, Gaofeng Luo, and Wenwen Hu (Shanghai Maritime University, Shanghai, 

China) 

In series: Computer Science, Technology and Applications 
2019. 

Hardcover: 978-1-53616-099-4. $195.00. 
e-book: 978-1-53616-183-0. $195.00. 

This book offers various schemes related to watermarking techniques for quantum images in spatial and frequency 

domains. The book includes 7 chapters. Chapter 1 is an introductory part, which describes the research background, the 
significance of topics, literature review and research methods. Chapter 2 is the basis of knowledge, which provides the 

techniques of the field of quantum computation, such as quantum bit, quantum gate, and quantum circuit. Chapters 3, 4, 5, 
6, 7 are on various quantum watermarking schemes. We present new quantum watermarking algorithms for binary images, 

grayscale and color images. These chapters describe the design of quantum watermarking schemes and their corresponding 

quantum circuits. In addition, the simulated experimental results and analysis demonstrate the superiority of the proposed 
schemes in this book. 

Information Technologies 

Information Security: Cyberattacks, Data Breaches and Security Controls 

Paul Scholz 

In series: Privacy and Identity Protection 
2019. 325 pp. 

Hardcover: 978-1-53615-880-9. $230.00. 

e-book: 978-1-53615-881-6. $230.00. 
Federal agencies and our nation’s critical infrastructures, such as communications and financial services, are dependent on 

information technology systems and electronic data to carry out operations and to process, maintain, and report essential 
information. Yet, cyber-based intrusions and attacks on federal and nonfederal systems have become not only more 

numerous and diverse, but also more damaging and disruptive as discussed in chapter 1. The IRS has a demanding 

responsibility to collect taxes, process tax returns, and enforce the nation’s tax laws. It relies extensively on computerized 
systems to support its financial and mission-related operations and on information security controls to protect the sensitive 

financial and taxpayer information that reside on those systems. As part of its audit of IRS’s fiscal year 2017 and 2016 

financial statements, GAO assessed whether controls over financial and tax processing systems were effective in ensuring 
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the confidentiality, integrity, and availability of financial and sensitive taxpayer information as reported in chapter 2. 

Reliance on a global supply chain introduces multiple risks to federal information systems. Chapter 3 highlights 
information security risks associated with the supply chains used by federal agencies to procure IT systems. The Office of 

Personnel Management (OPM) collects and maintains personal data on millions of individuals, including data related to 

security clearance investigations. In June 2015, OPM reported that an intrusion into its systems had affected the personnel 
records of about 4.2 million current and former federal employees. Then, in July 2015, the agency reported that a separate 

but related incident had compromised its systems and the files related to background investigations for 21.5 million 

individuals. From February 2015 through August 2017, multiple reviews of OPM’s information security were conducted. 
Four reports based on these reviews were issued. The reports contained 80 recommendations for improving the agency’s 

security posture. Chapter 4 reviews relevant documents and artifacts reflecting OPM’s actions and progress toward 

implementing the 80 recommendations contained in the four reports, and assessed the actions against the intent of the 
recommendations. CDC is responsible for detecting and responding to emerging health threats and controlling dangerous 

substances. In carrying out its mission, CDC relies on information technology systems to receive, process, and maintain 
sensitive data. Accordingly, effective information security controls are essential to ensure that the agency’s systems and 

information are protected from misuse and modification. Chapter 5 reviews the extent to which CDC has taken corrective 

actions to address the previously identified security program and technical control deficiencies and related 
recommendations for improvement. Federal agencies are dependent on information systems to carry out operations. The 

risks to these systems are increasing as security threats evolve and become more sophisticated. To reduce the risk of a 

successful cyberattack, agencies can deploy intrusion detection and prevention capabilities on their networks and systems. 
Chapter 6 determined the reported effectiveness of agencies’ implementation of the government’s approach and strategy; 

the extent to which DHS and OMB have taken steps to facilitate the use of intrusion detection and prevention capabilities 

to secure federal systems; and the extent to which agencies reported implementing capabilities to detect and prevent 
intrusions. Recent large-scale data breaches of public and private entities have put hundreds of millions of people at risk of 

identity theft or other harm. Chapter 7 reviews issues related to consumers’ options to address risks of harm from data 

breaches and examines information and expert views on the effectiveness of consumer options to address data breach risks. 
While Chapter 8 considers the answer to this question: what legal obligations do Internet companies have to prevent and 

respond to data breaches? Then discusses several factors Congress might consider when weighing future legislation. 

Networking 

Twitter: Global Perspectives, Uses and Research Techniques 

Innocent Chiluwa (Department of Languages & General Studies, 

Covenant University, OTA, Nigeria) and Gwen Bouvier (Maynooth 

University, Maynooth, Co. Kildare, Ireland) 

In series: Media and Communications - Technologies, Policies and 

Challenges 
2019. 344 pp. 

Hardcover: 978-1-53615-307-1. $230.00. 

e-book: 978-1-53615-308-8. $230.00. 
Social media have formed part and parcel of our everyday life. Defined by many as “a 

public sphere,” Twitter has indeed enabled social and political conversations, 

empowering diverse voices from networked societies that hold government accountable 
and encourage activities that promises several benefits in business, politics, education, 

health, and commerce among others. This collection of essays takes a difference 

approach to describing the functions and roles of Twitter in almost all human affairs. In 
examining the various ideas and opinions about Twitter and its diverse and complex 

userbase, this volume not only describes the uses and perspectives but also introduces cutting-edge scientific research 

techniques for studying Twitter. The uses of Twitter in some professional and academic disciplines such as journalism, 
teaching and learning, creative writing, campaigning, sports, and business are carefully explained. This volume’s 

international authorship includes experts, professionals, and emerging scholars from many various disciplines, and they 

apply different methods and approaches to studying Twitter as a strong and vibrant platform of social media. This book 
will be very helpful as a handbook to students, scholars, and professionals in communication, journalism, education, 

politics, linguistics, and social media studies. 

 
 

 

 
 



Science and Technology 39 

Vehicular Networks: Applications, Performance Analysis and Challenges 

Peter Chong (Head of Department of Electrical and Electronic Engineering, Auckland 

University of Technology, New Zealand) and Ivan Ho (Hong Kong Polytechnic University, 

Hong Kong) 

In series: Computer Science, Technology and Applications 
2019. 
Hardcover: 978-1-53615-978-3. $230.00. 

e-book: 978-1-53615-979-0. $230.00. 

With the forthcoming enforcement of installing wireless units for Dedicated Short Range Communications (DSRC) on 
newly manufactured light-duty vehicles in the US, the development of the Cellular V2X (C-V2X) standard in 3GPP, and 

the growing interest in connected autonomous vehicles, vehicle-to-everything (V2X) communications and vehicular 

networking for improving road safety, enhancing traffic efficiency, and supporting heterogeneous vehicular applications 
for smart mobility is foreseeable in the near future. This book provides an overview of vehicular networks on the 

performance analysis, potential applications, and existing challenges. It covers the fundamental methodology for modeling 

the vehicular traffic and the performance of vehicular communication protocols, as well as the challenges and cutting-edge 

solutions for vehicular positioning in urban canyon and big data mining for traffic flow prediction and various vehicular 

applications. The concept of mobile edge computing (MEC) in vehicular networks is also introduced and discussed for 

better resource management and network utilization. Finally, how to preserve privacy and system security while not 
disrupting the normal operation of vehicular networks is a pivotal challenge to overcome. This book is suitable for 

researchers and professionals in the area of vehicular networking and intelligent transportation systems. College 

engineering postgraduate students who aspire for an in-depth study and understanding of the upcoming trend in vehicular 
networks and related technologies will also find this book of interest. 

Digital Technology 

Digital Technology: Advances in Research and Applications 

Michelle F. Wright, PhD (Department of Psychology, Pennsylvania State University, University 

Park, PA, USA) 

In series: Computer Science, Technology and Applications 
2020. 

Hardcover: 978-1-53616-438-1. $195.00. 

e-book: 978-1-53616-439-8. $195.00. 

The book provides up-to-date research on the role of digital technologies in children’s, adolescent’s, and young adult’s 

lives, and how they navigate developmental tasks and issues utilizing these technologies. The book synthesizes the research 
on digital technology use and how these technologies contribute to addiction, information processing for fake news, hinder 

or help identity development and formation, contribute to aggressive behaviors, explore sexuality, and benefit or harm 

relationships with parents, teachers, friends, and romantic partners. Topics include cyberbullying and prevention, 
cyberbystanding, internet and social media addiction, suicide, fake news, proanorexia, and identity. 

New Studies on Video Games and Health 

Anthony S. Thomas 

In series: Electronics and Telecommunications Research 
2019. 126 pp. 

Softcover: 978-1-53615-567-9. $82.00. 

e-book: 978-1-53615-568-6. $82.00. 
In New Studies on Video Games and Health, the first chapter analyzes investigations on the use of virtual reality in the 

context of learning and rehabilitation. The second chapter compares video game players and non-video game players 

across a range of measures of competitiveness to understand the differences and similarities between these groups’ context 

general competitive profiles. The objective of the closing chapter is to identify and analyze how the techno scientific 

processes of corporeal virtualization, linked to video games, have interfered in the constitution of the bodies and what 

implications are involved in the body culture of movement and Physical Education. 
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Special Topics 

Big Data and Cloud: Trust, Security and Privacy 

Abdulrahman Yarali (Professor of Telecommunication, Murray State University, Murray, KY, 

US) and Michael Lee Ramage (Director, Center for Computer and Information Technology, 

Murray State University,Murray, Kentucky, US) 

In series: Internet Theory, Technology and Applications 
2019. 

Hardcover: 978-1-53616-287-5. $230.00. 

e-book: 978-1-53616-288-2. $230.00. 
The emergence of big data is expected to change business dynamics in different organizations and the value behind big 

data is evident. Consumer data is traded, sold, and a sought-after commodity. In the next two decades, the volume of data 

available to different enterprises will grow dramatically. The big data is expected to change insights about the customers, 
operational costs, and all the relevant aspects of different business models around the world. The emergence of cloud 

computing has enabled businesses to compete at a higher level because the traditional software and systems are no longer 

required. Digital heterogeneity and the confluence of Artificial Intelligence with 5G and IoT are expected to dominate the 
market because the majority of the organizations in the world are considering the use of AI to reduce their operating costs. 

Even as the future of business technology continues to get brighter, there is a need to reconsider trust, privacy, and risk 

management issues. As technology continues to advance, the risks become greater, and thus, security becomes a significant 
aspect that needs to be addressed. In the last few years, new laws have been developed to regulate how service providers 

collect, use, retain, disclose, and dispose of user information. The number of cyber-attacks and data breaches have been 

rising at an alarming rate and it is essential for the organization to take necessary precautions to protect their data. In this 
book, transformation and advancement to a pervasive and converged digital infrastructure of Big Data, IoT and AI with 

their values, threats and security at different levels are discussed. 

Broadband: Deployment, Access and the Digital Divide 

Orlando Harrison 

In series: Internet Theory, Technology and Applications 
2019. 

Hardcover: 978-1-53616-409-1. $230.00. 
e-book: 978-1-53616-410-7. $230.00. 

Broadband—whether delivered via fiber, cable modem, mobile or fixed wireless, copper wire, or satellite—is increasingly 

the technology underlying telecommunications services such as voice, video, and data. Chapter 1 focuses on the gaps 
specifically related to broadband availability and adoption. How broadband is defined and characterized in statute and in 

regulation can have a significant impact on federal broadband policies and how federal resources are allocated to promote 

broadband deployment in unserved and underserved areas as discussed in chapter 2. The move to place restrictions on the 
owners of the networks that comprise and provide access to the internet, to ensure equal access and nondiscriminatory 

treatment, is referred to as “net neutrality.” While there is no single accepted definition of net neutrality most agree that any 

such definition should include the general principles that owners of the networks that comprise and provide access to the 
internet should not control how consumers lawfully use that network; and should not be able to discriminate against 

content provider access to that network as reported in chapters 3 and 4. The “digital divide” is a term that has been used to 

characterize a gap between “information haves and have-nots,” or in other words, between those Americans who use or 
have access to telecommunications and information technologies and those who do not. Chapter 5 focuses on the one 

important subset of the digital divide debate which concerns high-speed internet access and advanced telecommunications 

services, also known as broadband. While there are many examples of rural communities with state-of-the-art 
telecommunications facilities, recent surveys and studies have indicated that, in general, rural areas tend to lag behind 

urban and suburban areas in broadband deployment. The Rural Utilities Service (RUS) at the U.S. Department of 

Agriculture (USDA) houses three ongoing assistance programs exclusively created and dedicated to financing broadband 
deployment: the Rural Broadband Access Loan and Loan Guarantee Program, the Community Connect Grant Program, 

and the ReConnect Program. Chapter 6 discusses each of these programs. Tribal lands are generally in remote and rugged 

areas and broadband access can help residents develop online businesses, access telemedicine services, and use online 
educational tools. However, residents of tribal lands have lower levels of broadband access than residents of non-tribal 

lands. Chapters 7 through 11 report on the status of broadband on tribal lands. 
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How Information Creates its Observer: The Emergence of the 

Information Observer with Regularities 

Vladimir S. Lerner (Marina Del Rey, CA, USA) 

In series: Computer Science, Technology and Applications 
2019. 471 pp. 
Hardcover: 978-1-53615-286-9. $270.00. 

e-book: 978-1-53615-287-6. $270.00. 

Observers are everywhere, from communicating people, animals, and different species, 
to any interacting subjects that accept, transform, and exchange information. Up to now, 

common information regularities, emergence, differentiation, and appearance have not 

been studied through a united approach. This book presents a new method for 
understanding the notion of information and its Observers, showing how information 

creates Observers and generates regularities during observation. The approach is 

developed from Wheeler’s concept in physics, “It from Bit,” which has been modified in 
this text to “Observer-Participator Bit.” Studying information comes from probabilistic 

observations, emerging space-time microprocess, entanglement, qubit, encoding bits, 

and evolving macroprocess, leading to the creation of the Observer, as well as a geometric information structure. The 
regularities observed self-organize into information processes that encode information causality, logic, and complexity, and 

determine the observer’s cognition, evolving toward intelligence. The regularities create a double spiral rotating coding 

structure, which observation self-generates. For the first time, this book establishes the observer’s united information 
mechanism, with self-operating integral logic, transforming an observed uncertainty into physical reality. The book also 

includes information formalism, which has been applied to solutions for a wide range of computer science and engineering 

problems implemented in practice. 

EARTH SCIENCES 

Geography 

A Description of Greenland 

Hans Egede 

In series: Arctic Region and Antarctica Issues and Research 
2019. 171 pp. 
Softcover: 978-1-53615-077-3. $95.00. 

e-book: 978-1-53615-078-0. $95.00. 

Hans Egede was a Lutheran missionary who launched mission efforts to Greenland. He embarked for Greenland, with his 
wife and four small children, the 12th of May, 1721; and he landed in Ball’s River, the 3d of July. He established a 

successful mission among the Inuit and is credited with revitalizing the island. 

Wonders of the Yellowstone 

James Richardson 

In series: American History, Culture and Literature 
2019. 177 pp. 

Softcover: 978-1-53615-079-7. $95.00. 
e-book: 978-1-53615-080-3. $95.00. 

The first earnest attempt to explore the valley of the upper Yellowstone was made in 1859, by Colonel Raynolds, of the 

Corps of Engineers. His expedition passed entirely around the Yellowstone basin, but could not penetrate it. Ten years after 

Colonel Raynolds’s unsuccessful attempt to solve the problem of the Yellowstone, a small party under Messrs. Cook and 

Folsom ascended the river to the lake, and crossed over the divide into the Geyser Basin of the Madison. The general 

public were indebted for their first knowledge of the marvels of this region to an expedition organized in the summer of 
1870 by some of the officials and leading citizens of Montana. In the meantime, a large and thoroughly-organized scientific 

party, under Dr. F. V. Hayden, U. S. geologist, were making a systematic survey of the region traversed by Colonel 

Barlow. It is safe to say that no exploring expedition ever had a more interesting field of investigation, or ever studied so 
many grand, curious and wonderful aspects of nature in so short a time. 
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Geology 

Encyclopedia of Geology (12 Volume Set) 

Enrique Walker and Darrell Gomez 

In series: Geology and Mineralogy Research Developments 
2019. 

Hardcover: 978-1-53615-503-7. $1650.00. 

e-book: 978-1-53615-504-4. $1650.00. 
The Encyclopedia of Geology organizes researchers from around the world in geology and related disciplines and 

maintains an up-to-date reference work for readers worldwide. 

Land Degradation: The Main Challenge 

Ilaria Zambon, PhD (Department of Agricultural and Forestry 

scieNcEs (D.A.F.N.E.),Tuscia University, Viterbo, Italy ;University 

of Tuscia, Italy), Luca Salvati (Council of Agricultural Research and 

Economics (CREA), Research Centre for Forestry and Wood, Viale, 

Arezzo, Italy) and Carlotta Ferrara (Council of Agricultural 

Research and Economics (CREA), Italy) 

In series: Climate Change and its Causes, Effects and Prediction 
2019. 154 pp. 

Softcover: 978-1-53615-575-4. $82.00. 

e-book: 978-1-53615-576-1. $82.00. 
Desertification is one of the most important issues facing our societies because of its 

serious consequences for human health, landscape and the environment. Nonetheless, 

the issue has been in the eyes of media, decision makers and public opinion and it 
should be noted that this interest tends to be cyclical, corresponding to peaks that reflect 

the outbreak of emergency situations related to prolonged episodes of drought and water scarcity, in turn associated with 

climate changes. This volatile interest has focused on the relationship between desertification and climate change (and 
more generally on the biophysical factors underlying desertification), neglecting the important role played by social, 

economic, cultural, political and institutional factors. This role — brought to the fore by the most recent socioeconomic 

dynamics at various spatial scales — requires dedicated approaches from the scientific point of view and a less 
sensationalistic dissemination of research evidence. This book proposes a trans-disciplinary vision on issues of 

desertification and land degradation, focusing on long-term socio-ecological dynamics as an interpretative key to local 

systems’ complexity. 

Pacific Ocean Mega Ecotone of Northern Eurasia: An Evolutionary Model of a Continental 

Biosphere 

Erland G. Kolomyts (Institute of Ecology of the Volga River Basin, Russian Academy of 

Sciences, Moscow, Russia) 

In series: Earth Sciences in the 21st Century 
2020. 

Hardcover: 978-1-53616-493-0. $310.00. 
e-book: 978-1-53616-494-7. $310.00. 

A comprehensive evolutionary landscape-evolutionary concept of organization of terrestrial geo(eco-)systems in the 

Pacific Ocean Mobile Belt – the tectonically and climatically active ocean-continent interface as a focus of evolutionary 
ecological and geographical processes and phenomena at the modern stage of development of the biosphere has been set 

forth. The empirical statistical modeling of forest natural complexes has been performed using the materials of large-scale 

landscape-ecological surveys performed at experimental sites on the Pacific Ocean mega ecotone of Northern Eurasia. The 
theses put forward on the basis of evolutionary land-scape studies have been substantiated. The three spatial-temporal 

sections with a common trajectory of subaerial landscape-genesis have been described: (1) neo-pacific progressive – the 

origin and evolution of island-arc geo(eco)systems of the Neogene/Quaternary period in the oceanic environment; (2) sub-
pacific marginal-continental – the subsequent ascending development of the continent as a young (Mesozoic) mountain-

valley morphostructure; and (3) sub-pacific regressive – the final study of damped evolution on the continental islands with 

“senile” erosion-denudation relief. The climatogenic mechanisms of evolutionary processes in different sectors of Pacific 
Ocean mega ecotone are described. 
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Tribology in Geology and Archaeology 

Robert G. Bednarik (Convener, President and Editor, International 

Federation of Rock Art Organisations (IFRAO), Australia) 

In series: Earth Sciences in the 21st Century 
2019. 262 pp. 

Hardcover: 978-1-53614-909-8. $230.00. 

e-book: 978-1-53614-910-4. $230.00. 
Tribology, the science of interacting surfaces in relative motion, has traditionally 

focused on technological applications, although some attention has been given to 

geotribology and tribochemistry. This volume explores the geological applications of 
tribology in some detail, before introducing the entirely new subdisciplines of 

archaeotribology and the tribology of rock art. The various geological, archaeological, 

and rock art applications are then correlated through the detailed description of a 
tribological phenomenon of the natural world that was only discovered most recently, 

kinetic energy metamorphosis (KEM). This newly described phenomenon was first 

observed as a by-product of rock art production, but it was subsequently recognized as a 

widespread physical process whose effects are much more common in both geology and archaeology. Not only does this 

book illuminate the holistic and thus inter-disciplinary character of natural processes, it also presents the need to view 

tribology as a science connected to many other fields. Therefore, this volume advocates an extended scope for a science 
traditionally focused on aspects of friction, wear, and lubrication of machines. This enhances the importance of tribology, 

while at the same time enriching disciplines that have never even been considered to have potential connections with 

tribology. The book therefore succeeds in demonstrating that, ultimately, all disciplines are interconnected in the 
magnificent web of science, in which all fields of scientific enquiry must play a role. This book thus presents a strong 

statement on the need for integrative understanding, but at the same time it demands high standards of epistemology. The 

introductory chapter presents a rigorous definition of science, and of the inherent characteristics of scientific propositions. 
It is followed by a chapter about geotribology, detailing the many applications of tribology in the vast field of geology. 

This includes reviews of fluvial, aeolian, glacial, and tectonic processes, each of which deals with interacting surfaces in 
relative motion. In the next section, the numerous applications of tribology in archaeology are examined in some detail. 

The chapter on the tribological nature of all rock art presents an innovative review of a topic never before defined as 

tribological. The “climax” of the book, however, is in the concluding chapter, which expounds and analyzes the newly 
discovered process of KEM. First detected in a specific kind of rock art, it was upon investigation identified as a major 

contributor to several hitherto unexplained phenomena in geology. In this way, the volume demonstrates strikingly how all 

of science, in the end, forms a single interconnected system. 
 

Geophysics 

Recent Advances in Geophysics 

Christina N. Brandt 

In series: Geology and Mineralogy Research Developments 
2019. 114 pp. 
Softcover: 978-1-53616-207-3. $82.00. 

e-book: 978-1-53616-208-0. $82.00. 

In the opening chapter of this compilation, the authors process and geologically interpretate the marine geological mapping 
of a detailed grid of very high resolution seismic profiles recorded in the Campania continental shelf between the Solofrone 

river mouth and Agnone. Following this, an integrated analysis of the volcanic structures located in the subsurface of 

Naples and the Gulf of Gaeta is presented based on the geologic interpretation of seismic profiles. The goal of this study is 
to advance the seismo-stratigraphic knowledge concerning volcanic structures occurring in this sector of the Tyrrhenian 

offshore. In the closing study, geochemical and tomography techniques were applied to agricultural area near the coastline 

of Spain with the following objectives: determining the spatial and vertical distribution of nutrients and soluble salts in the 
agricultural area; identifying the different layers of soil and subsoil; and evaluating the relationships between the identified 

layers and leaching of salts and nutrients. 
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Hydrology 

An Evaluation of Groundwater Storage Potentials in a Semiarid 

Climate 

Gabriel Ike Obiefuna, Ph.D. (Department of Geology, Modibbo 

Adama University of Technology, Yola, Nigeria) and Saeid 

Eslamian, Ph.D. (Department of Water Engineering, Isfahan 

University of Technology, Isfahan, Iran) 

In series: Earth Sciences in the 21st Century 
2019. 176 pp. 

Softcover: 978-1-53614-900-5. $95.00. 

e-book: 978-1-53614-901-2. $95.00. 
This book focuses on evaluating the groundwater storage potentials of a semiarid 

environment of northeastern Nigeria. The book uses the proven and well established 

methods and approaches in identifying aquifer types and calculating aquifer parameters, 
simulating groundwater flow net and transport. We also employ the measured and 

estimated water budget parameters in evaluating groundwater storage potentials of a 

hitherto virgin area of Nigeria. We have featured more than 24 figures, diagrams and illustrations to highlight the major 
themes, that are important in the retention of key concepts. This book presents a holistic approach to advances in 

groundwater hydrology from recent developments in reservoirs and hydraulics and analytic modeling of transient multi-

layer flow. This book therefore integrates the real life data and gives the examples of processes that make the content 
practical and implementable. These are the examples of developments in groundwater hydrology that underscored 

perspectives regarding the challenges faced by industry, professionals, researchers and academia. 

Managing Stormwater: Practices and Challenges for Reuse and 

Recycling 

A.H.M. Faisal Anwar, Ph.D. (Associate Professor (Water & 

Environmental Engineering), Department of Civil Engineering, 

School of Civil and Mechanical Engineering, Curtin University, 

Perth WA 6845, Australia) 

In series: Environmental Science, Engineering and Technology 
2019. 274 pp. 

Hardcover: 978-1-53615-250-0. $230.00. 

e-book: 978-1-53615-251-7. $230.00. 
Current freshwater availability is reducing because of climate change, rapid 

urbanization, and an increase in population. Due to these situations, the identification of 

alternative water resources has become a main focus of research world-wide. Among all 
alternatives, stormwater has been found as most promising for reuse and recycling. The 

rapid development of urban and suburban areas has limited the natural infiltration of 

storm water because of increased impermeable areas, which in turn, increase the risk of urban and suburban flooding. 
Urban and suburban stormwater runoff carries a significant amount of pollutants, such as heavy metals, hydrocarbons, 

pesticides, and bacteria. The sources of pollutants and their contribution to urban stormwater runoff are highly dependent 

on the land use pattern. These pollutants are harmful to the environment and a threat to human health at higher 
concentrations. In order to maintain healthy waterways, it is necessary to develop sustainable management of stormwater. 

Stormwater management practices involve many challenges for its reuse and recycling, which are the main focus areas of 

this book. Available management practices consist of collecting and discharging the stormwater into rivers, ponds, or 
nearby retention basins. The best management practices (BMPs) may include oil and grit separators, grassed swales, 

vegetated filter strips, biofiltration/bioretention ponds, constructed wetlands, gross pollutant traps, and catch basin inserts. 

This book has eleven chapters that describe the practices and challenges of different BMPs for stormwater management. 
These include combined sewer networks, different rainwater harvesting techniques, constructed wetlands, MUSIC 

modelling of bioretention systems, catch basin inserts, permeable pavements, the use of adsorbents for cleaning 

stormwater, low impact developments, and membrane-based technologies for stormwater treatment. 
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Mineralogy 

Fluorite: Structure, Chemistry and Applications 

Moritz van Asten 

In series: Geology and Mineralogy Research Developments 
2019. 202 pp. 

Softcover: 978-1-53615-204-3. $95.00. 

e-book: 978-1-53615-205-0. $95.00. 
Great importance has been placed on the development of new technologies for the synthesis of nanoparticles and 

nanostructured materials, which are profitable for industrial production and environmentally safe. As such, in Fluorite: 

Structure, Chemistry and Applications, crystal structure of fluorites, point defects, specific properties, innovative methods 
of nanopowders synthesis and properties of ceria-based materials are discussed. Next, the dispersion and attenuation of 

ultrasonic bulk modes in cubic crystals is described in the framework of a phenomenological approach, whereas the 

contribution of the subsystem of Jahn-Teller complexes is presented through microscopic theory and Jahn-Teller effect 
problems. Lastly, the authors review the substitution strategies that have been attempted to introduce mixed conductivity 

into fluorite zirconia materials, the solubility of such transition metal dopants and the resultant electrical properties. 

Potential mixed conducting ternary systems are discussed. 

Special Topics 

Horizons in Earth Science Research. Volume 19 

Benjamin Veress and Jozsi Szigethy 

In series: Horizons in Earth Science Research 
2019. 256 pp. 

Hardcover: 978-1-53615-826-7. $250.00. 
e-book: 978-1-53615-827-4. $250.00. 

The opening chapter of Horizons in Earth Science Research. Volume 19 uses obtained kinetic data to estimate the growth 

rate of the basic copper carbonates with the participation of complexing agents, thus demonstrating that natural organic 
complexing agents can play an important role in the formation of copper carbonate minerals. The next section deals with 

how the presence of organic matter, which is much softer than the inorganic matrix, affects gas production in shale 

reservoirs. A comprehensive study of the characteristics of organic matter can improve our understanding of organic-rich 

shale reservoirs. Additionally, remote-sensing for oil spills is reviewed. The technical aspects of sensors are summarized 

and the benefits and limitations of each sensor are given. In the last few decades, as the number of reclamation projects has 

increased, the diversity of the landscape has also increased, as has the proportion of ecologically valuable elements (such as 
forests, meadows and water bodies) which can approximate the original landscape with a greater degree of ecological 

stability. More accurate quantification of the extent of mining activities and reclamation projects is important for 

exploration of environmental impacts on the ecosystem. In order to address coastal degradation, the Atlantic Andalusian 
Coastal District has performed beach and dune restoration planning, described by the authors as an example of sustainable 

coastal management. In the penultimate chapter, the method of the gravitational mass spectroscopy is used to investigate 

the inhomogeneity of the density in the surface layers of the Earth's crust under the European continent in the area of 
massive deposits of hard coal. The final chapter describes the petrography, whole-rock major and trace-element 

geochemistry of lamprophyre dyke reported in southern India. 

Science in Short Chapters 

William Mattieu Williams 

In series: Origin, Evolution and Geological History of the Earth 
2019. 296 pp. 

Hardcover: 978-1-53614-926-5. $270.00. 

e-book: 978-1-53614-927-2. $270.00. 

This collection of previously printed articles by W. Mattieu Williams is of interest to all readers who are sufficiently 

intelligent to prefer sober fact to sensational fiction, but who, at the same time, do not profess to be scientific specialists. 
The author has combined clearness and simplicity with an attempt at philosophy. 
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The Earth's Beginning 

Robert S. Ball 

In series: Space Science, Exploration and Policies 
2019. 331 pp. 

Hardcover: 978-1-53615-743-7. $230.00. 
e-book: 978-1-53615-744-4. $230.00. 

The Earth’s Beginning are lectures which were delivered in the Royal Institution of Great Britain. It considers the majestic 

subject of the evolution of the solar system of which our earth forms a part. The nebular theory discloses the beginning of 
this earth itself. It shows how the foundations of this solid earth have been laid, and how it is that we have land to tread on 

and air to breathe. But the subject has a scope far wider than merely in its relation to our earth. 

ENVIRONMENTAL SCIENCES 

Air Pollution and Industrial Hygiene 

Health, Safety and Hygiene in Indoor Environments 

Elena V.M. Papadopoulou (International Institute of Energy, 

Environment and Health,  Western Macedonia, Greece) 

In series: Environmental Remediation Technologies, Regulations and 

Safety 
2018. 240 pp. 

Hardcover: 978-1-53614-661-5. $160.00. 
e-book: 978-1-53614-662-2. $160.00. 

Indoor air quality and human health are of continuously growing importance. Indoor air 

quality may be affected by many factors excluding, but not limited to, more loosely 
sealed buildings, the use of air purifiers and other pollutant sources (for example, room 

air fresheners), the use of various chemicals for pesticide management and cleaning, and 

finally, the use of synthetic building materials and furnishings. In recent years, people 
have become more aware of potential health and comfort problems that may be 

associated with poor indoor air quality. It is partly due to the move to more tightly 

sealed buildings, the implementation of energy conservation programs, and the growing 
use of laser printers, photocopiers, and other sources of indoor air contamination. Greater general awareness of 

environmental issues may also play a part. Most IAQ complaints from building occupants are related to a respiratory 

headache, irritation, odors, or fatigue. These concerns may be associated with chemical vapors, dust generated in the work 
environment, contaminants associated with fungal growth (mold), materials infiltrating from outside sources (such as 

pollen or engine exhaust), or other factors such as elevated carbon dioxide levels. This handbook aims to turn the attention 

to these subjects and to promote methods and technologies to reduce poor indoor air quality and to distribute outdoor air 
throughout the building, remove contaminants and odors, and control the indoor temperature and humidity. The 

information in this guide will help to maintain good indoor air quality in a building, prevent indoor air quality problems, 

and correct issues that may arise. It will also help to understand the indoor air quality requirements. The structure of this 
text allows for flexibility in course content and design. It may be used equally well either as a textbook for students or a 

handbook for environmental consultants, mechanical engineers, building occupants, labor unions and suppliers. 

Furthermore, this text may be useful data for either the undergraduate or the graduate level. The author wishes to 
acknowledge Nova Science Publishers, Inc.; with special mentions to Nadya S. Gotsiridze-Columbus and Carra Feagaiga 

for their editorial support. 

Sequencing Batch Reactors: An Overview 

Lois K. Mello 

In series: Environmental Science, Engineering and Technology 

In series: Waste and Waste Management 
2019. 143 pp. 

Softcover: 978-1-53615-462-7. $82.00. 
e-book: 978-1-53615-463-4. $82.00. 

Sequencing Batch Reactors: An Overview opens with the results of an investigation with the goal of determining the most 

suitable treatment for tannery effluents. The investigation was carried out on three distinct effluents produced by a tannery 
located in Venezuela, as well as a mixture of the three. Next, the authors treated leachate originated from the Ouled Berjal 

landfill by using the sequential batch reactor technique. The leachate was put into two reactors, which differed in the times 

allocated to each phase. The closing study presents an overview of studies using anaerobic sequencing batch biofilm 



Science and Technology 47 

reactors digesting agroindustry wastes for methane production, focusing on operational strategy and perspectives for scale-

up. 

Ecology 

Drylands: Biodiversity, Management and Conservation 

Victor Roy Squires (Gansu Agricultural University, Lanzhou, China & Institute of 

Desertification Studies, Beijing International Dryland Management Consultant, Adelaide, 

Australia), Mahesh Gaur (ICAR-Central Arid Zone Research Institute, Jodhpur, India) and 

Salah Attia-Ismail (Desert Research Center, Cairo, Egypt) 

In series: Environmental Research Advances 
2019. 414 pp. 

Hardcover: 978-1-53615-896-0. $230.00. 
e-book: 978-1-53615-897-7. $230.00. 

This book Drylands: Biodiversity, Conservation and Management, edited by Victor R. Squires, Mahesh K. Gaur and Salah 

Attia Ismail, fills a gap in the literature admirably. It gets away from ‘species lists’ and designation of species and habitats 
as ‘endangered’ or ‘at risk’. Instead, it opens up discussion on a range of issues relating to the important matters of 

biodiversity, land management and efforts at conservation (wise use) of natural resources that support an area’s 

biodiversity. Dryland ecologists, land use change specialists, policy makers from UN agencies or from bilateral and 
multilateral donors and other natural resource management agencies will find the book very useful. It is also a valuable 

reference book for university students in ecology, geography, environmental studies and development studies in general. 

Key points ▶Provides a synoptic overview of the current problems and prospects for biodiversity conservation in a 

changing world based on a focus on selected ecosystems across Africa, Asia and the Middle East ▶Discusses the path 

forward to maintain and improve dryland ecosystems, conserve biodiversity and achieve land protection This edited 
volume is devoted to the examination of the implications of the inevitable changes wrought by global change on the 

welfare and livelihoods of tens of millions of people who live in dryland-dominated regions on all continents except 

Antarctica. Global change is more than just climate change. The shift to the market economy and demographic factors 
(population growth, urbanization and resettlement) receive attention here. The implications of change (including an 

analysis of the drivers of change) and the role of humans as agents of these changes are canvassed. Chapters by leading 
experts who live and work in lands focus on examples that are drawn from a number of sources including previously 

unpublished studies. The key purpose is to provide an up to date and in-depth global overview of drylands and give readers 

insights into the status of these vulnerable biomes and to alert readers to the consequences of a loss of biodiversity to the 

tens of millions of people, their livestock and the myriad of plants and animals that make up dryland ecosystems across the 

globe. Maintenance of biodiversity ensures the continued flow of ecosystems’ goods and services on which most of us 

depend! 

Ecological Integrity and Land Uses: Sovereignty, Governance, 

Displacements and Land Grabs 

Laura Westra, PhD (University of Windsor Sessional Instructor, 

Faculty of Law, Canada and Visiting Professor, Faculty of 

Jurisprudence, University of Salerno, Italy), Klaus Bosselmann 

(University of Auckland, New Zealand) and Virginia Zambrano 

(Faculty of Law, University of Salerno, Italy) 

In series: Environmental Science, Engineering and Technology 
2019. 334 pp. 

Hardcover: 978-1-53615-406-1. $230.00. 

e-book: 978-1-53615-407-8. $230.00. 
This book is intended to focus the attention of scholars and policymakers on the ongoing 

land grabs that occur in all continents, as corporations, conglomerates and powerful 

governments ally themselves with those who reap economic profits from the 
dispossession of those who inhabit the lands. Often the dispossession takes place as a legal transaction, even as an 

internationally sanctioned form of so-called “sustainable development”, something that, in reality, is neither sustainable, 

nor leading to the development of the communities indigenous to the land, who usually attempt to the best of their ability, 
to resist, and deny what they view as a forceful hostile occupation, of the lands which constitute their only source of 

sustenance. This book raises a grave question, as it asks, whether these dispositions might represent grave violations of the 

rights of peoples to be free from racial discrimination, and to their rights to their own resources and self-determination. 
When climate change is exacerbated by deforestation, in order to use the land for more profitable cash crops, then it is even 

possible to view the environmental disasters that ensue as crimes against humanity. 
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Plant Dormancy: Mechanisms, Causes and Effects 

Renato V. Botelho (Research Group in Fruit Crops and Post-

harvest, Department of Agronomy, State University of Mid-Western 

of Paraná – UNICENTRO, Brazil) 

In series: Plant Science Research and Practices 
2019. 260 pp. 
Hardcover: 978-1-53615-380-4. $160.00. 

e-book: 978-1-53615-381-1. $160.00. 

Dormancy is a mechanism found in several plant species developed through evolution, 
which allows plants to survive in adverse conditions and ensure their perpetuation. This 

mechanism, however, can represent a barrier that can compromise the development of 

the species of interest, and therefore, the success of its cultivation. It is important to 
understand the causes, effects, and mechanisms, as well as the technologies for 

overcoming dormancy of buds, seeds, and plant propagules. In this context, this 

publication has as a main objective of offering an in-depth view of the dormancy process 

in cultivated plants, based on a survey of more recent international research on the 

subject. Written by several researchers from different institutions of education and research, this book presents information 

on the most diverse species of plants of agronomic and forestry interest. In addition to the physiological, biochemical, and 
genetic aspects, the chapters also address the possible causes of dormancy, as well as technological issues that are essential 

for the successful cultivation of several economically important species. The focus of this publication is on temperate fruit 

species. Classical examples of temperate plants that present dormancy are fruit trees such as apple, pear, quince, apricot, 
and cherry. These pome and stone fruits are typical representatives of a deciduous temperate climate, wherein trees drop 

their leaves at the end of the reproductive cycle, consequently entering dormancy. Dormancy has its control effected by 

factors of a hormonal nature, where the hormone promoters and growth inhibitors are balanced. Edaphoclimatic conditions 
also affect plant dormancy periods, for the most part through temperature changes. Other chapters in this book are 

dedicated especially to potatoes, vegetables, as well as forest and forage species, which makes this text a complete and 

comprehensive work on the subject. 

Environmental Conservation 

Strategic Advances in Environmental Impact Assessment: 

Challenges of Unconventional Shale Gas Extraction 

Afsoon Moatari-Kazerouni (Environmental Engineering and 

Management Research Group. Research Group, Ton Duc Thang 

University, Ho Chi Minh City, Vietnam and Faculty of Environment 

and Natural Resources, Department of of Water Science and 

Technology, Ton Duc Thang University, Ho Chi Minh City, 

Vietnam) 

In series: Environmental Science, Engineering and Technology 
2019. 278 pp. 
Hardcover: 978-1-53614-433-8. $195.00. 

e-book: 978-1-53614-434-5. $195.00. 

Shale gas is natural gas that is tightly locked within low permeability sedimentary rock. 
Recent technological advances are making shale gas reserves increasingly accessible and 

their recovery more economically feasible. This resource is already being exploited in 

South Africa, China, the United States and Canada. Shale gas is being produced in large volumes, and will likely be 
developed in coming years on every continent except Antarctica. Depending on factors such as future natural gas prices 

and government regulations, further development of shale gas resources could potentially span many decades and involve 

the drilling of tens of thousands of hydraulically fractured horizontal wells. This development is changing long-held 
expectations about oil and gas resource availability; several observers have characterized it as a game changer. Abundant, 

close to major markets, and relatively inexpensive to produce, shale gas represents a major new source of fossil energy. 
However, the rapid expansion of shale gas development over the past decade has occurred without a corresponding 

investment in monitoring and research addressing the impacts on the environment, public health, and communities. The 

primary concerns are the degradation of the quality of groundwater and surface water (including the safe disposal of large 
volumes of wastewater); the risk of increased greenhouse gas (GHG) emissions (including fugitive methane emissions 

during and after production), thus exacerbating anthropogenic climate change; disruptive effects on communities and land; 

and adverse effects on to human health. Other concerns include the local release of air contaminants and the potential for 
triggering small- to moderate-sized earthquakes in seismically active areas. These concerns will vary by region. The shale 

gas regions can be found near urban areas, presenting a large diversity in their geology, hydrology, land uses, and 
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population density. The phrase environmental impacts from shale gas development masks many regional differences that 

are essential to understanding these impacts. 

Natural Disasters 

FEMA: Emergency Management, Disaster Contracting and Grants 

Naomi Stanley 

In series: Natural Disaster Research, Prediction and Mitigation 

In series: Government Procedures and Operations 
2020. 
Hardcover: 978-1-53616-456-5. $160.00. 

e-book: 978-1-53616-457-2. $160.00. 

Recent hurricanes, wildfires, and flooding have highlighted the challenges the federal government faces in responding 
effectively to natural disasters. Chapter 1 discusses FEMA’s progress and challenges related to disaster resilience, 

response, recovery, and workforce management. Chapter 2 addresses key challenges FEMA faced contracting for goods 

and services in response to these disasters. FEMA, a component of DHS, provides preparedness grants to state, local, tribal, 
and territorial governments to help prepare for, prevent, protect against, respond to, recover from and mitigate terrorist 

attacks or other disasters. The objectives of chapter 3 are to determine the extent to which FEMA is implementing leading 

practices for reengineering its grants management processes and incorporating needs into IT requirements; assess the 
reliability of the program’s estimated costs and schedule; and determine the extent to which FEMA is addressing key 

cybersecurity practices. Chapter 4 describes SHSP and UASI grant awards during fiscal years 2008 through 2018, and 

factors affecting grant distributions; and examines the steps that FEMA has taken to strengthen its risk assessment model 
for allocating preparedness grants, and any additional opportunities to improve the model. Chapter 5 addresses progress 

and challenges in FEMA’s efforts to manage preparedness grants and GAO’s prior recommendations to strengthen these 

programs. 

Hurricanes and Wildfires: Impact, Assistance and Recovery 

Teri Boyd 

In series: Natural Disaster Research, Prediction and Mitigation 
2019. 336 pp. 
Hardcover: 978-1-53614-895-4. $230.00. 

e-book: 978-1-53614-896-1. $230.00. 

In 2017, four sequential disasters—hurricanes Harvey, Irma, Maria, and the California wildfires—created an 
unprecedented demand for federal disaster response and recovery resources. According to FEMA, 2017 included three of 

the top five costliest hurricanes on record. The National Oceanic and Atmospheric Administration estimated that the 

cumulative damages from weather and climate related disasters in the United States were over $300 billion in 2017 alone. 
As of June 2018, Congress had appropriated over $120 billion in supplemental funding for response and recovery related to 

the 2017 hurricanes and wildfires. Further, in October 2017, close to 14,000 federal employees were deployed in response 

to the disasters. 

Hurricanes, Wildfires and Flooding: Disaster Assistance and Contracting 

Lydie Yohan 

In series: Natural Disaster Research, Prediction and Mitigation 
2019. 346 pp. 

Hardcover: 978-1-53616-362-9. $230.00. 
e-book: 978-1-53616-363-6. $230.00. 

Chapter 1 provides a short overview of issues Congress may consider in its oversight of the Federal Emergency 

Management Agency’s (FEMA’s) federal assistance during the 2017 hurricane season (e.g., Harvey, Irma, and Maria) and 

other disasters (e.g., fires in California). In 2017, Hurricanes Irma and Maria damaged much of the electricity grids’ 

transmission and distribution systems in USVI and Puerto Rico. Chapter 2 provides information on federal support for 

restoring the electricity grids in Puerto Rico and USVI and factors affecting this support. In 2017 two major hurricanes – 
Irma and Maria – caused extensive damage throughout Puerto Rico. Chapter 3 describes FEMA’s Public Assistance 

spending in Puerto Rico and oversight efforts of federal recovery funds, and initial challenges with the recovery process. 

Chapter 4 provides information on DRF funding provided to Puerto Rico as a result of assistance associated with a major 
disaster. The primary focus of the territorial and federal efforts thus far has largely been on restoring electric power in 

Puerto Rico as reported in chapter 5. In September 2017, two major hurricanes—Irma and Maria—struck the USVI, 

causing billions of dollars in damage to its infrastructure, housing, and economy. Chapter 6 describes the status of FEMA’s 
Public Assistance program funding provided to the USVI in response to the 2017 hurricanes as of October 1, 2018, and the 

USVI’s transition to implementing the Public Assistance alternative procedures in the territory. Chapter 7 provides 

information on DRF funding provided to the U.S. Virgin Islands as a result of assistance associated with a major disaster. 
Chapter 8 provides information on DRF funding provided to Florida as a result of assistance associated with a major 

disaster. Chapter 9 provides a brief overview of the major disaster declaration process and federal assistance programs 
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potentially available to those affected by the 2019 flooding in the Midwest. Following Hurricane Katrina, Congress 

required FEMA to establish advance contracts for goods and services to enable the government to quickly and effectively 
mobilize resources in the aftermath of a disaster. Chapter 10 assesses FEMA and USACE’s use of advance contracts, 

FEMA’s planning and reporting of selected advance contracts, and challenges, if any, with FEMA’s use of these contracts. 

Chapter 11 addresses the extent to which federal agencies obligated funds on post-disaster contracts in response to these 
events, and selected agencies experienced challenges in the planning of selected contracts. 

Issues in Disaster Recovery and Assistance 

Donatien Moïse 

In series: Natural Disaster Research, Prediction and Mitigation 
2019. 240 pp. 
Hardcover: 978-1-53616-308-7. $160.00. 

e-book: 978-1-53616-309-4. $160.00. 

In both 2016 and 2017, 15 separate U.S. disasters resulted in losses exceeding $1 billion each. FEMA provides PA grants 
to state and local governments to help communities recover from such disasters. If applicants disagree with FEMA’s 

decision on their PA grant application, they have two chances to appeal: a first-level appeal to be decided by the relevant 

FEMA regional office and, if denied, a second-level appeal to be decided within FEMA’s Recovery Directorate. Chapter 1 

examines the extent to which FEMA ensures the quality of its appeals data and what these data show about PA appeals 

inventory and timeliness; what steps FEMA has taken to improve its management of the appeals process and what 
challenges, if any, remain; and the extent to which FEMA developed goals and measures to assess program performance. 

Chapter 2 provides a short summary of the types of individual assistance programs administered by FEMA following a 

disaster. It also provides a summary of the criteria FEMA uses in determining which individual assistance programs may 
be made available to impacted areas following a major disaster declaration, and discusses a proposed rule to change these 

criteria. FEMA’s IA program provides help to individuals to meet their immediate needs after a disaster, such as shelter 

and medical expenses. Chapter 3 examines the number of IA declaration requests received, declared, and denied, and IA 
actual obligations from calendar years 2008 through 2016, the extent to which FEMA accounts for the regulatory factors 

when evaluating IA requests, and any challenges FEMA regions and select states reported on the declaration process and 

factors and any FEMA actions to revise them. The Federal Emergency Management Agency’s (FEMA’s) Individual 
Assistance (IA) program and the Small Business Administration’s (SBA’s) Disaster Loan Program are the federal 

government’s two primary sources of financial assistance to help individuals and households recover and rebuild from a 

major disaster as discussed in chapter 4. Hurricane survivors aged 65 and older and those with disabilities faced particular 
challenges evacuating to safe shelter, accessing medicine, and obtaining recovery assistance. Chapter 5 addresses 

challenges FEMA partners reported in providing assistance to such individuals, challenges such individuals faced 

accessing assistance from FEMA and actions FEMA took to address these challenges, and the extent to which FEMA has 

implemented its new approach to disability integration. 

Natural Disasters: Response, Recovery and Assistance 

Sonja Torres 

In series: Natural Disaster Research, Prediction and Mitigation 
2019. 304 pp. 
Hardcover: 978-1-53616-407-7. $230.00. 

e-book: 978-1-53616-408-4. $230.00. 

In 2017, four sequential disasters—hurricanes Harvey, Irma, Maria, and the California wildfires—created an 
unprecedented demand for federal disaster response and recovery resources. Chapter 1 provides observations on federal 

and state preparedness and response coordination for hurricanes Harvey and Irma in Texas and Florida, and the California 

wildfires; federal preparedness for and response to hurricanes Irma and Maria in Puerto Rico and the U.S. Virgin Islands; 
and existing and emerging disaster recovery challenges highlighted by these disasters. Chapter 2 provides information on 

federal financial assistance provided to the Gulf States after major disasters were declared in Alabama, Florida, Louisiana, 

Mississippi, and Texas in response to the widespread destruction that resulted from Hurricanes Katrina, Rita, and Wilma in 
2005 and Hurricanes Gustav and Ike in 2008. 

Flooding 

Stormwater: Sources, Monitoring and Management 

Ernest O. Nnadi (Centre for Agriculture, Water and Resilience (CAWR), Coventry University, 

UK) 

In series: Environmental Science, Engineering and Technology 
2019. 

Hardcover: 978-1-53616-162-5. $160.00. 

e-book: 978-1-53616-163-2. $160.00. 
Stormwater Sources, Monitoring and Management is a unique book that identifies sources of stormwater, evaluates 

stormwater control and monitoring techniques as well as addresses the subject of stormwater management in a ‘climate 
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changing’ world. From the view point of stormwater as a potential resource, as well as the need to achieve pollution control 

and sustainability, the book explores the impact of stormwater sources on its quantity, quality and management. It takes a 
broader look at the issues surrounding sustainable drainage and explores the challenges of monitoring their performance 

and criteria for evaluating their efficiency. Through contributions from numerous experts in this area of study, from 

different continents facing diverse stormwater management challenges, this book assesses LID techniques from the 
viewpoints of quantity, quality, amenity and biodiversity and provides information of stormwater management approaches 

applied in different parts of the world and how considerations of factors such as environmental protection and forest 

management, biodiversity and amenity as well as other benefits such as rainwater harvesting and storrmwater recycling are 
driving adoption of sustainable stormwater management approaches and changing the face of cities and suburban areas. 

This book is a valuable resource for practitioners, engineers, academics, students and regulators and would be helpful to 

people who are simply considering installing or have installed stormwater management systems in their residential homes 
or offices or just curious about the efficiency stormwater management techniques in their locality. 

Special Topics 

Advances in Environmental Research. Volume 66 

Justin A. Daniels 

In series: Advances in Environmental Research 
2019. 262 pp. 

Hardcover: 978-1-53614-987-6. $250.00. 

e-book: 978-1-53614-988-3. $250.00. 
This compilation opens by presenting a discussion on the main conditions for the successful start-up and operation of full-

scale mainstream partial nitrification-anammox technology, advantages of partial nitrification-anammox technology over 

other technologies of wastewater treatment, and a description of the interactions among key microbial groups and their 
identification by using metagenomic approaches. Next, one study elucidates the performance of anammox hybrid reactors 

under various operating conditions to optimize and assess its efficacy and feasibility for nitrogen removal from wastewater. 

Four numbers of hybrid reactors conglomerating the dual advantages of attached and suspended growth were designed and 
investigated. The authors seek to produce a soil erosion susceptibility map with selected parameters including elevation, 

slope, aspect, slope curvature, stream power index, topographic wetness index, cover management factor, land use/land 

cover, rainfall erosivity, soil erodibility, lineament density, distance from lineament, and distance from stream and drainage 
density. The weighted linear combination method is applied using remote sensing and geographical information system 

techniques in the Shiri river basin of Darjeeling, Himalaya. The following study addresses the financial and economic 

benefits of tourism, and whether these economic benefits are to the detriment of the natural environment. This is done by 

conducting an investigation into community fishing practices around Mnemba Island. Semi-structured interviews were held 

with Mnemba Island Lodge staff, local fishermen and local authorities involved in the fisheries around Mnemba 

Participatory observations were also used to support the data collected by the semi-structured interviews. The authors 
present data suggesting that of insolation is of high importance for the structuring of floodplain ecosystems because it has 

potential to impact floodplain lakes regardless of flooding. It is proposed that future investigations of floodplain aquatic 

habitats should take into account insolation effects other than those of hydrology. The closing chapter provides a brief 
review of anchovy characteristics, habitats, use, and eco-friendly treatment of anchovy waste/wastewater for reutilization. 

Anchovy is an attractive resource for the production of functional compounds such as antimutagenic, antifungal, 

antioxidant and antibacterial agents. 

Advances in Environmental Research. Volume 67 

Justin A. Daniels 

In series: Advances in Environmental Research 
2019. 247 pp. 

Hardcover: 978-1-53615-009-4. $250.00. 
e-book: 978-1-53615-010-0. $250.00. 

This compilation highlights current knowledge on iodide mobility in a soil-plant system and provides a theoretical and 

experimental basis for a better understanding of the geochemical behaviour of iodine in soils, including its availability in 
the food chain. Following this, the authors provide a comprehensive overview of the uses of iodide salts by focusing on 

their applications in plants and microbiology, mechanisms of action and possible new uses in histology. The penultimate 

study contributes to a better understanding of Piauí’s vegetation through a floristic survey, phytosociological study and 
knowledge about the economic potential and geographic distribution of species from an area belonging to the municipality 

of Brasileira, north of Piauí, Brazil. Fifty five families, 126 genera and 141 species represented the flora. Biosphere 
reserves face the challenge of sustainable development. They have to foster economic development that is ecologically and 

culturally sustainable. Paradoxically, the demographic-economic-entrepreneurial nexus of biosphere reserves has not been 

researched, an omission addressed in the closing chapter by studying the towns of the Gouritz Cluster Biosphere Reserve in 
South Africa. 
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Advances in Environmental Research. Volume 68 

Justin A. Daniels 

In series: Advances in Environmental Research 
2019. 257 pp. 

Hardcover: 978-1-53615-583-9. $250.00. 
e-book: 978-1-53615-584-6. $250.00. 

Chapter one of Advances in Environmental Research. Volume 68 contains a rudimentary inferential analysis concerning 

conditions in the US such as the variation of the atmospheric content of carbon dioxide over two hundred and seventy two 
years up to 2016, and the contribution of major environmental sources to the atmospheric amount of carbon monoxide, 

nitrogen oxide, sulphur dioxide and methane along with emissions caused by hydrofluorocarbons, perfluorocarbons, 

sulphurhexafluoride and nitrogentrifluoride. The following chapter aims to present an overview of environmentally 
exploitable properties, as well as present and potential prospects of bacterial extracellular polymeric substances in 

addressing real life environmental problems. The authors go on to review the heavy metal processes that occur in the soil 

and leafy vegetables, particularly in cabbage, and the relationships between the soil levels and metal contents in plants.An 
approach for the utilization of microorganisms from shallow hydrothermal vent sediments in environmental biotechnology 

is also presented. Next, it is shown that that SDG 13 and SDG 15 can be addressed simultaneously if policy makers and 

practitioners focus on reducing the costs of telecommunications and the internet, as this would reduce the costs for tablets 

and mobile phones, enabling improved access to information and practice on Ecosystem Based Adaptation and 

microforestry schemes. The authors discuss the responsibility of the Water Board of Nicosia to operate the water 
distribution network that covers more than 91 sq. km, water mains of 1,280 km length, and the management of the 13 water 

reservoirs. They also show how water management is governed and how it affects theiIsland of Cyprus. The subsequent 

study indicates that concentrations of trace elements in sediments and brackish wate,r and even interstitious waters, may 
not provide an accurate view of the levels of contamination and their potential ecotoxicity in the Northern Gulf of Mexico. 

The closing paper focuses on the land-use/cover dynamicity and its impact on the land surface temperature of Lodhama 

river basin in Darjeeling Hill area during the period of 2001 and 2016. 

Advances in Environmental Research. Volume 69 

Justin A. Daniels 

In series: Advances in Environmental Research 
2020. 

Hardcover: 978-1-53616-446-6. $250.00. 
e-book: 978-1-53616-447-3. $250.00. 

Advances in Environmental Research. Volume 69 opens with an overview of recent studies regarding toxic effects of 

chlorpyrifos and the methods of its removal, focusing mainly on the generation of its oxo-analogue, chlorpyrifos-oxon, as a 
result of organophosphate metabolism by cytochrome P450s, and the influence on some physiologically important 

enzymes. Following this, a comprehensive overview of the diversity of Basidiomycetes species present in polluted areas is 

provided, as well as potential uses in the restoration of these areas. Basidiomycetes fungi promote immobilization of 
mycogenic metals through the precipitation of oxalates or via ligand binding, as well as passive bio-absorption and 

accumulation in their biomass. Ecosystems of the European North show low tolerance to anthropogenic impact and very 

slow succession recovery. This largely determines the development of biota and ecosystems. Among the types of impact, 
the authors propose that special attention should be paid to those associated with gathering, hunting, and grazing, and 

aimed mostly on the use of bioresource potential of landscapes. Next, after a short introduction on the composition and 

sources of oil pollutants in the environment, the authors review all transformation processes that affect composition of oil 
pollutants in contaminated soils. The authors also describe detailed information on the toxicity of chlorpyrifos and its 

metabolites, the themobility of chlorpyrifos in soil and water following spraying, and residues of its metabolites on treated 

edible plants. In the penultimate chapter, the RUSLE model coupled with transport limited sediment delivery function were 
used to predict the longtime average annual soil loss, and to identify the critical erosion-/deposition-prone areas of 

Lodhama river Basin in Eastern Darjeeling himalaya, India. Lastly, although microorganisms cannot destroy pollutants, 

this collection discusses how they can alter their chemical properties via a surprising array of mechanisms. The focus is on 
the metals and metalloids that contaminate waters and are most commonly found in the environment, including: lead, 

chromium, mercury, uranium, selenium, zinc, arsenic, cadmium, silver, gold, and nickel. 

Coast Guard Programs: Implementation, Authorization and Fiscal Requirements 

David J. Simmons 

In series: Congressional Policies, Practices and Procedures 
2019. 273 pp. 

Hardcover: 978-1-53615-426-9. $230.00. 

e-book: 978-1-53615-427-6. $230.00. 
Chapter 1 examines the implementation of certain Coast Guard programs, including those involving performance 

monitoring, the Service’s Capital Investment Plan, and commercial fishing vessel safety. Chapter 2 discusses Coast Guard 

and maritime transportation programs. Chapter 3 reviews the fiscal year 2019 budget request for the Coast Guard and 
maritime transportation programs. 
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Crimea: The History of Interaction between Man and Nature 

Fedor N. Lisetskii (Belgorod State National Research University, 

Belgorod, Russia; Director of the Federal-Regional Center of 

Aerospace and Surface Monitoring of the Objects and Natural 

Resources, Russia) 

In series: Environmental Research Advances 
2019. 183 pp. 

Softcover: 978-1-53615-004-9. $95.00. 
e-book: 978-1-53615-005-6. $95.00. 

With a wide variety of soil and climatic conditions as well as types of landscape in its 

territory, the Crimean Peninsula has a very long history of economic activity that can be 
broken down into multiple stages. There was an especially significant change in the 

natural landscapes on the peninsula during the Great Greek Colonization of the Northern 

Black Sea coast, when several major agricultural zones emerged in Crimea and the 
subsequent agricultural impacts on the soils continued for a millennium. The results give 

an idea about the specifics of the modern landscapes in terms of economic use, as well as human transformation of the 

original natural landscapes. The traces of land division in the form of linear structures that can be seen in satellite images 
allow researchers to reconstruct the way that agricultural landscapes were laid out in ancient times by extrapolating from 

the most significant components (land use and land use planning systems, population centers, transport routes etc.). The 

authors of this study used natural science methods to study the artifacts and territories of ancient agriculture in Crimea to 
try and reconstruct the way that land resources were used for agricultural purposes in ancient times and get a 

comprehensive idea about how ancient agriculture in Crimea was organized and what resources it relied upon. To achieve 

that, a comprehensive method was developed that included an assessment of the suitability of specific areas for agriculture, 
identification of surviving agricultural artifacts (land division boundaries (ramparts, ditches), roads, etc.) and a search for 

soil properties indicative of past agricultural activities. The results of studying the land management and new approaches to 

defining the boundaries of ancient land use are presented. For the first time, the relic signs of agricultural loads in the post-
antique lands have been established. The significance of the results obtained can hardly be overstated when it comes to 

understanding the ancient agricultural practices and their impact on the existing agricultural landscapes since Crimea is 

unique in that the traces of ancient agriculture have been preserved here much better than in other parts of the world that 
used to be sites of ancient civilizations. Preserving the look and feel of ancient agricultural landscapes is a new task. As the 

authors have demonstrated, this task can be accomplished by integrating the findings of geographical and archeological 

studies with high tech methods (geo-modeling and automated decryption of remote Earth sensing data). 

Environmental Protection Agency (EPA): Issues, Challenges and Policies 

Coby Schaefer 

In series: Environmental Remediation Technologies, Regulations and Safety 
2019. 265 pp. 

Hardcover: 978-1-53614-933-3. $230.00. 
e-book: 978-1-53614-934-0. $230.00. 

Since 2009, the U.S. Environmental Protection Agency (EPA) has proposed and promulgated numerous regulations to 

implement the pollution control statutes enacted by Congress. Critics have reacted strongly. Some, both within Congress 
and outside of it, have accused the agency of reaching beyond the authority given it by Congress and ignoring or 

underestimating the costs and economic impacts and overestimating the benefits of proposed and promulgated rules. 

Focus on Oil and Gas: Management, Production and Spills 

Olivia B. Wilder 

In series: Environmental Remediation Technologies, Regulations and Safety 
2019. 230 pp. 

Hardcover: 978-1-53616-325-4. $160.00. 

e-book: 978-1-53616-326-1. $160.00. 
Chapter 1 examines how BLM’s actual costs and potential oil and gas well liabilities have changed for fiscal years 2010 

through 2017 and the extent to which BLM has implemented its well and bond review policies. Chapter 2 reviews oil and 

gas lease suspensions on federal lands managed by BLM and examines the extent of and reasons for such suspensions and 
the approach BLM uses to monitor the status of lease suspensions. Chapter 3 describes the distribution of BLM’s oil and 

gas Inspection and Enforcement program’s workload and workforce among agency field offices for the most recent 5 years 
for fiscal years 2012 through 2016 and examines the extent to which BLM conducted internal control reviews in 

accordance with its July 2012 oversight policy for fiscal years 2013 through 2018. U.S. oil and natural gas production has 

increased substantially since 2008. These increases have important policy implications for energy markets, infrastructure, 
security, and the environment as reported in chapter 4. Chapter 5 discusses the recent oil market trends and geopolitical 

factors that have contributed to price escalation since the start of 2018. Chapter 6 reviews the federal government’s 

response, restoration, and research efforts after the Exxon Valdez and Deepwater Horizon oil spills. This chapter examines 
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how the trustee councils have used the restoration trust funds and the status of restoration and the interagency committee’s 

coordination of oil spill research efforts. 

Handbook of Remediation for Complex Environmental Problems 

Sadia Ameen (Energy Materials & Surface Science Laboratory, 

Solar Energy Research Center, School of Chemical Engineering, 

Chonbuk National University, Jeonbuk, Republic of Korea), M. 

Shaheer Akhtar (New & Renewable Energy Material Development 

Center (NewREC), Chonbuk National University, Jeonbuk, Republic 

of Korea; Department of Semiconductor and Chemical Engineering, 

Chonbuk National University, Duckjin-Dong, Jeonju, Chonbuk, 

Republic of Korea; School of Semiconductor and Chemical 

Engineering, Center for Advanced Radiation Technology and The 

New and Renewable Energy Center, Chonbuk National University, 

Jeon-Ju, Republic of Korea) and Hyung Shik Shin (Energy 

Materials & Surface Science Laboratory, Solar Energy Research 

Center, School of Chemical Engineering, Chonbuk National University, Jeonbuk, Republic of 

Korea) 

In series: Environmental Remediation Technologies, Regulations and Safety 
2019. 396 pp. 

Hardcover: 978-1-53615-118-3. $230.00. 

e-book: 978-1-53615-119-0. $230.00. 
The rapid pace of industrialization and its resulting by-products have affected the environment by producing hazardous 

wastes, which have been released into the environment. Environmental pollution is a global menace, the magnitude of 
which is increasing day-by-day due to urbanization, heavy industrialization, and changing lifestyles. Nanostructures as 

functional building blocks are an ideal candidate for investigation into the dependence of structural, optical, electrical, and 

magnetic properties of the quantum confinement effect and morphology, which paves the way for novel nanotechnological 
applications. Both physical and chemical properties of nanostructures are associated with their size, shape, and 

dimensionality; therefore, morphology controlled synthesis of functional nanostructures gains importance from a scientific 

and technological perspective. Semiconductor nanomaterials at the nanoscale are gaining significant attention in the areas 
of energy conversion and storage, sensing, electronics, photonics, and biomedicine. In this book, we discuss 

semiconducting metal oxide nanostructures like TiO2, ZnO, conducting polymers and nanocomposites for their efficient 

detection of harmful and toxic chemicals, and nanomaterials for photocatalytic degradation, with an emphasis on the 
applications of semiconducting materials for renewable energy. The book includes a brief literature survey, properties and 

the latest research advances in the development of various metal oxide nanostructures, and how nanocomposites and 

conducting polymer based nanomaterials are efficient for environmental remediation. The application of nanomaterials in 
the detection and removal of pathogens provides greater sensitivity, lower cost, shorter turn-around times, smaller sample 

sizes, in-line and real-time detection, as well as higher throughput and portability in environmental remediation. 

Furthermore, semiconductor photocatalysis for remediation has real potential for combating water pollution. This book 
provides a comprehensive look at the morphological, structural, crystalline, optical, electrical, and electrochemical 

properties of semiconducting metal oxides and their applications for environmental cleaning. The preparation and 

modification of semiconducting nanomaterials could be promising for the reliable and effective detection of harmful 
chemicals, and renewable energy. 

In the Wilds of South America 

Leo E. Miller 

In series: Environmental Science, Engineering and Technology 
2019. 350 pp. 
Hardcover: 978-1-53616-074-1. $230.00. 

e-book: 978-1-53616-075-8. $230.00. 

Leo E. Miller’s experience as a field-naturalist consists of nearly six years of almost continuous exploration in South 
America, and embraces practically all of the republics of that continent. The purpose of this narrative is to follow the 

course of these explorations into the tropical jungles of the Amazon, Paraguay, Orinoco, and others of South America’s 

master rivers, and to the frigid heights of the snow-crowned Andes. 
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Key Congressional Reports for April 2019- Energy and Environment 

Joseph Foskett 

In series: Environmental Science, Engineering and Technology 
2019. 354 pp. 

Hardcover: 978-1-53616-096-3. $230.00. 
e-book: 978-1-53616-097-0. $230.00. 

This book is a comprehensive compilation of all reports, testimony, correspondence and other publications issued by the 

Congressional Research Service on Energy and Environment during the month of April. 

Recent Trends and Advances in Environmental Health 

Manoj Kumar (Scientist ‘C’ ICMR- National Institute for Research 

in Environmental Health, Department of Health Research, Ministry 

of Health and  Family Welfare, Govt. of India  Bhopal Madhya 

Pradesh, India) and Rajnarayan R. Tiwari (Director, ICMR- 

National Institute for Research in Environmental 

Health, Department of Health Research, Ministry of Health 

and  Family Welfare, Govt. of India  Bhopal Madhya Pradesh, 

India) 

In series: Environmental Remediation Technologies, Regulations and 

Safety 
2019. 406 pp. 
Hardcover: 978-1-53615-661-4. $230.00. 

e-book: 978-1-53615-662-1. $230.00. 

There is a growing global concern about rapidly changing environmental conditions, which is, in turn, linked closely with 
human health. This book focuses on environmental health issues, scientific understanding of causes, and promising future 

approaches to control the foremost environmental problems in developed and developing countries. This book emphasizes 
on the broad spectrum of information resources required in the field of environmental health and provides a detailed review 

of man–environment–health interrelationships and a basic background for scientists working in the area of environmental 

health. It offers an overview of the methodology and paradigms of the inter-related, dynamic, evolving fields, ranging from 
ecology to epidemiology and from environmental health to toxicology. The main features of the book are an evaluation of 

environmental parameters (such as air quality, water quality, environmental emission) in the perspective of human health 

deterioration and an improvement of awareness on public health status as a component of human welfare. The chapters 
include the response of human body to environmental pollutants and also encompass the effects of different environmental 

factors: physical, chemical, and biological agents of environmental contamination; vectors for dissemination (air, water, 

soil); solid and hazardous waste, and susceptible populations; bio-markers and risk analysis; the scientific basis for policy 
decision; occupational health and safety issues; emerging global environmental problems like dissemination of antibiotics 

in environment and other important areas such as metagenomics application for environmental health. This book is a 

fundamental text for policy- makers requiring a scientific explanation, for the development of innovative environmental 
regulations and exposure reduction strategies, scientists researching public health and environmental contamination, and 

members of the community concerned in human health issues. 

Reduction Cd in Soil-Rice by Si: Theory and Practice 

Vladimir V. Matichenkov, Ph.D. (Institute of Basic Biological 

Problems of the Russian Academy of Sciences, Pushchino, Moscow, 

Russia), and Xiao Wei (Hunan Economic Geography Institute, 

Changsha, China) 

In series: Environmental Research Advances 
2019. 303 pp. 
Hardcover: 978-1-53614-839-8. $195.00. 

e-book: 978-1-53614-840-4. $195.00. 

Cd accumulation in rice grain is a world-wide problem because rice is the staple food of 
over half the world’s population. Over the past few decades, many authors have reported 

that Si-rich substances can mitigate the negative influence of Cd on the growth of 

various plants, including rice. The main aim of this research was to summarize the data 
from literature and the investigation to understand the mechanisms of the Si effect on the 

migration and transportation of Cd in the paddy soil-rice system. This system was 

separated into two parts – the soil and the plant – and each part was studied separately. 
Si-rich soil amendments, Si fertilizers, and Si-based biostimulators were used in laboratory, greenhouse, and field tests. 

Several mechanisms of Si-Cd interactions in the soil-plant system (precipitation and sorption in soil, accumulation in roots 
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and reduction Cd transport in apoplast and symplast of roots, stem and leaves), were investigated in detail and knowledge 

about these mechanisls were used for elaborating the practical recommendation. The field tests demonstrated that the use of 
Si-rich materials can reduce Cd in the rice grain by 50 to 90%, and other pollutants, including As, Cu, Hg, and Pb, by 40 to 

95%. The combination of Ca- and Si-rich substances reinforced the reduction of Cd mobility and grain accumulation and is 

a prospective soil decontamination and food safety technology. The foliar application of Se can also provide an additional 
reduction of Cd accumulation in the rice grain. Our field tests showed that the application of Si-rich substances makes it 

possible to reduce traditional NPK fertilizer application rates by 20 to 30% without reducing the rice yield. This effect will 

also reduce the amount of Cd entering the cultivated soil. The data from the tests provides a reason to strongly recommend 
the use of Si-rich materials for the reduction of Cd accumulation in rice grain. Si-rich materials can also be used to reduce 

Cd accumulation in fruits of other cultivated plants. 

Studies of Trees 

Jacob Joshua Levison 

In series: Environmental Research Advances 
2019. 262 pp. 

Hardcover: 978-1-53616-316-2. $195.00. 

e-book: 978-1-53616-317-9. $195.00. 

In presenting this volume, the author is aware that there are several excellent books, dealing with one phase or another of 

tree life. It is believed, however, that there is still need for an all-round book, adapted to the beginner, which gives in a 
brief and not too technical way the most important facts concerning the identification, structure and uses of our more 

common trees, and which considers their habits, enemies and care both when growing alone and when growing in groups 

or forests. 

Understanding the Nature of Science 

Patrik Lindholm 

In series: Science, Evolution and Creationism 
2019. 154 pp. 

Softcover: 978-1-53616-016-1. $82.00. 
e-book: 978-1-53616-017-8. $82.00. 

In fluid-dynamics, several motivating factors can spur new lines of inquiry. Beginning with considerations on the exchange 

of momentum that takes place at small scales inside a fluid, and after introducing a generalized categorization of different 
types of fluid media, Understanding the Nature of Science presents a critical analysis of contemporary issues which are 

being debated in the scientific community. Next, the authors present an evolutionary ecological approach in which human 

knowledge is studied as the ecology of interacting data-information-knowledge systems developing in time as a 
consequence of incessant learning from interactions with the environment on various levels of organization. The 

concluding section suggests the use of problem-based learning to promote conceptual changes from the “Nature of 

Science” naive views, usually found in students, to more informed views. 

Water Purification by Micelle-Clay Nano-Particles 

Shlomo Nir (University of Jerusalem, The R.H. Smith Faculty of 

Agriculture, Food and Environment, Rehovot, Israel) and Uri Shuali 

(Research Scientist (Retired), Israel Institute for Biological Research 

(IIBR), Israel) 

In series: Air, Water and Soil Pollution Science and Technology 
2019. 280 pp. 

Hardcover: 978-1-53614-958-6. $195.00. 

e-book: 978-1-53614-959-3. $195.00. 
This book focuses on water purification by micelle-clay nano-particles. The micelle-clay 

complex is composed of an organic cation (surfactant) with a long alkyl chain, e.g., 

ODTMA (octadecyltrimethylammonium) that spontaneously forms micelles of several 
nm in diameters at small concentrations. The positively charged micelles interact with a 

negatively charged clay (bentonite) at optimal ratios. The resulting complex has a large 

surface area per weight; it includes large hydrophobic parts and has an excess of a 
positive charge. The complex is insensitive to higher temperatures (50 0C), to pH values in the range of 2-11, or ionic 

strengths. Production of powdered and granulated complexes is described. The material characteristics of the micelle-clay 
complex differ from those of organo-clay of the same composition, which is formed by the interaction of monomers of the 

surfactant with the clay (Chapters One and Two). Model calculations enable simulations and predictions of removal of 

pollutants from water in batch or filtration experiments, and can yield cost estimates (Chapter Three). Laboratory and pilot 
experiments (Chapter Four) yield efficient removal from the water of (i) hydrophobic and anionic organic molecules: 

herbicides, humic acid, dissolved organic matter, and pharmaceuticals; (ii) inorganic anions, e.g., perchlorate; and (iii) 

microorganisms: bacteria, viruses, and parasites, e.g., cryptosporidium, which is resistant to chlorination. The (above) use 
of a micelle-clay complex indicated a big advantage in comparison with activated carbon. Low cost regeneration of used 
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filters after bacteria adsorption is described. Biocidal effects of cations, e.g., ODTMA are demonstrated; released cations 

during filtration enhanced the filter efficiency. The released cations are removed from water before consumer use by 
another filter containing activated carbon. Drinking water from lakes is forbidden during cyanobacteria bloom due to 

harmful toxins. Filtration by the granulated micelle-clay complex and killing of cyanobacteria by ODTMA cations are 

described. Water purification by other clay-composites such as liposome- and polymer-clay is described in Chapter Five. 
Collaboration between technologies of water purification are found in Chapter Six: (i) Incubation of grey water in a 

moving bed biological reactor followed by filtration by the micelle-clay granulated complex enables water reuse at low 

cost. (ii) Filtration combined with degradation by solar photo-Fenton processes is a promising tertiary treatment of 
wastewater, including efficient removal of problematic pharmaceuticals. (iii) A new design of the micelle-clay complex 

may yield enhanced capacity for removal of microorganisms from water by combining filtration with biocidal action of 

free cations. This book describes inventions in material science and developments of computational procedures for 
simulations and predictions, and is an authoritative and stimulating reference for researchers, engineers and students 

involved in water treatment and adsorption processes. 

Zone Policeman 88: A Close Range Study of the Panama Canal and Its Workers 

Harry A. Franck 

In series: Central America and the Caribbean 
2019. 177 pp. 

Softcover: 978-1-53615-000-1. $95.00. 
e-book: 978-1-53615-001-8. $95.00. 

This compilation highlights current knowledge on iodide mobility in a soil-plant system and provides a theoretical and 

experimental basis for a better understanding of the geochemical behaviour of iodine in soils, including its availability in 
the food chain. Following this, the authors provide a comprehensive overview of the uses of iodide salts by focusing on 

their applications in plants and microbiology, mechanisms of action and possible new uses in histology. The penultimate 

study contributes to a better understanding of Piauí’s vegetation through a floristic survey, phytosociological study and 
knowledge about the economic potential and geographic distribution of species from an area belonging to the municipality 

of Brasileira, north of Piauí, Brazil. Fifty five families, 126 genera and 141 species represented the flora. Biosphere 

reserves face the challenge of sustainable development. They have to foster economic development that is ecologically and 
culturally sustainable. Paradoxically, the demographic-economic-entrepreneurial nexus of biosphere reserves has not been 

researched, an omission addressed in the closing chapter by studying the towns of the Gouritz Cluster Biosphere Reserve in 

South Africa. 

Waste 

The Activated Sludge Process: Methods and Recent Developments 

Benjamin Lefèbvre 

In series: Environmental Remediation Technologies, Regulations and Safety 
2019. 210 pp. 

Softcover: 978-1-53615-202-9. $95.00. 
e-book: 978-1-53615-203-6. $95.00. 

In this collection, the authors report on the pretreatment methods for waste activated sludge based on pulsed electric field 

and corona discharge techniques. The effects of pulse magnitude, frequency, temperature and pretreatment time are 
demonstrated on the basis of cell membrane electroporation. The influence of voltage polarity, frequency, magnitude, 

treating time and temperature has also been demonstrated. A description of fundamental techniques in molecular biology 

for the analysis of the microbiota of activated sludge is provided. Activated sludge is a heterogeneous system of organisms, 
organic and inorganic material, and therefore giving a specific protocol for each molecular technique would be imprudent. 

The authors go on to discuss the Monod model, which provides a functional relationship between specific growth rate and 

substrate concentration in the bulk. Important research efforts dedicated to adequate use of the Monod model are presented, 
consolidating knowledge from activated sludge and biofilm modelling, identifying misdirections, and setting parameters 

for further research. In one study, different microwave power outputs and times were optimised for sludge solubilisation 

without evaporation loss in waste activated sludge from two different sources. The variable effects of pre-treatments on 
extracellular polymeric substances fraction, cellular oxidative stress and solubilisation of both sludges were evaluated to 

understand the impact of sludge complexity. The penultimate chapter examines how toxic carbon sources can cause higher 

residual effluent dissolved organic carbon than easily biodegraded carbon sources in the activated sludge process. Based on 
the variations of chemical components of activated sludge, mainly intracellular storage materials, extracellular polymeric 

substances and soluble microbial products, the performance and mechanism of toxic carbon on the activated sludge process 
can be clarified. The purpose of the final study is to research the supplementation of different concentrations of substrate 

on the degradation rate of xenobiotics, and to determine the optimal concentrations of auxiliary substrates that are most 

beneficial. The results show that sugar and peptone can affect 2,4-D degradation rate by several different degrees at 
different concentrations. 
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Waste Management 

Landfill Leachate: Control, Treatment and Environmental Impact 

Gerardo Morrison 

In series: Environmental Remediation Technologies, Regulations and Safety 
2020. 

Softcover: 978-1-53616-523-4. $82.00. 
e-book: 978-1-53616-524-1. $82.00. 

In Landfill Leachate: Control, Treatment and Environmental Impact, the treatment of landfill leachate by ozonation process 

was investigated. For this purpose, the ozonation experiments were carried out at high pH on the effluent of pretreated with 
lime. The chemical oxygen demand removal efficiencies of 43% and 55% were obtained for pre-treated with lime and 

ozonation processes, respectively. Following this, the authors review the application of AnSBBR for the treatment of 

landfill leachate focusing on the selection of the biomass type, biomass acclimation strategy, treatment under different 
biodegradability conditions, kinetic studies, growth of biomass and its behavior on the inert support. Lastly, the results 

obtained in the oxidation of a concentrate from reverse osmosis of a sanitary landfill leachate are discussed. A combined 

treatment of electrocoagulation followed by electro-fenton was applied using iron consumable anodes and the influence of 

the applied current intensity, process duration, initial pH and stirring speed was assessed. 

New Horizons in Wastewaters Management: Emerging 

Monitoring and Remediation Strategies 

Elvis Fosso-Kankeu (School of Chemical and Minerals Engineering, 

Faculty of Engineering, North-West University, Potchefstroom, 

South Africa) 

In series: Environmental Science, Engineering and Technology 
2019. 310 pp. 

Hardcover: 978-1-53615-659-1. $230.00. 
e-book: 978-1-53615-660-7. $230.00. 

In the past few years, there has been a considerable increase in the number of new and 

emerging pollutants in the limited water resources around the world, posing a serious 
threat to human health and the ecosystems. These pollutants, which are also referred to 

as new chemicals without regulatory status, are poorly understood and therefore not 

properly monitored or effectively removed from wastewater using conventional 
methods. Relevant topics addressing these challenges are presented in this book 

containing 12 chapters, which are consequently divided into two sections (Section 1: 

Pollutants in Wastewater and Section 2: Wastewater Remediation Strategies). The first section provides a systematic 
review of recent detection methods suitable for the rapid and accurate identification of some emerging pollutants from 

wastewater. Further development in the book fairly complement the first part by providing solutions for the removal of the 

emerging pollutants from wastewater and restoration of usable water; innovative approaches encompassing inter-
disciplinary processes supported by sustainable technologies are therefore the focus of the second part of the book. The 

enhancement of bioreactor systems with consideration of volumetric organic loads, membrane configurations and reactor 

types has been highlighted by authors as strategies to ensure increased biomass proliferation, high effluent production rates 
and high quality effluents. The development of smart materials for pollutants removal from wastewater being a promising 

trend for remediation of water pollution, could not be ignored in this book, which aims to emphasize on the latest 

sustainable and effective technologies. This has been taken care in a few chapters which that explore the synthesis of 
nanocomposite for various applications; in one, the synthesis of nanocomposite hydrogels (NCHs) has been contemplated 

to produce adsorbents with improved thermomechanical, electrical, optical, swelling properties and adsorption capacity 

contrasted with the traditional polymeric hydrogel; while a separate chapter covers a brilliant approach consisting to 
combine nanoparticles, carbon nanotubes and organic polymers to develop effective antimicrobial compounds with the 

potential to exhibit microbicidal activities against bacteria and fungi. The ability to predict and assess the performance of 

the treatment process is very important to ensure that the system remains effective. This is the topic of two chapters that 
cover the use of models to predict the feasibility of reactions and the structural suitability of adsorbents. The book therefore 

covers a complete set of information for an inter-disciplinary approach to wastewater monitoring and treatment. 

Wastewater Treatment: Processes, Uses and Importance 

Adriana Magdalena 

In series: Waste and Waste Management 
2019. 

Softcover: 978-1-53616-370-4. $95.00. 

e-book: 978-1-53616-371-1. $95.00. 
Wastewater Treatment: Processes, Uses and Importance begins by providing information about wastewater treatment and 

its various application, especially in agriculture sectors. Some information about wastewater use and regulation in Saudi 
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Arabia is also discussed. The main characteristics of the natural oxidizing pond system and the activated sludge procedure 

are described and their performance in the abatement of physico-chemical, bacteriological and virological pollution is 
discussed. Next, the authors describe and discuss the most common wastewater treatment processes and the importance of 

the activated sludge process in wastewater treatment, as well as introduce the idea of implementing microbial fuel cells into 

the procedural design of wastewater treatment for resource recovery. This compilation also covers strategies aimed at 
minimizing the expense of water during every stage of energy and biofuel production, as well as forms of reuse and 

recycling that guarantee the utilization of wastewater in order to develop the circular economy in biogas and bioethanol 

plants. Characteristics of cultivated bio-granules including the number of granules, density, sludge volume index, settling 
velocity, and physical strength are studied and their performance in treating petroleum and other types of wastewater is 

investigated. Following this, the authors provide an overview of the achievements of studies in which anaerobic sequencing 

batch biofilm reactors have been used to co-digest agro-industrial wastes for the production of methane, with a focus on 
operational strategy and perspectives for energy estimations. The closing study discusses the characteristics of grey water 

and available methods for its recycling and reuse. Grey water is the wastewater from homes, excluding black water, which 
typically makes up 50 to 80% of wastewater. 

LIFE SCIENCES 

Biology 

A Closer Look at Metalloproteinases 

Lena Goodwin 

In series: Cell Biology Research Progress 
2020. 
Hardcover: 978-1-53616-517-3. $160.00. 

e-book: 978-1-53616-527-2. $160.00. 

A Closer Look at Metalloproteinases first presents an analysis of the matrix metalloproteinases system in two common 
neurodegenerative disorders, namely age-related macular degeneration and Alzheimer’s disease. Next, this collection aims 

to evaluate the expression of matrix metalloproteinase-9 in nasopharyngeal carcinoma patients. The cross-sectional analytic 
study enrolled 106 patients with nasopharyngeal carcinoma based on radiologic and histopathological examination. The 

patient never underwent radiotherapy, chemotherapy and/or a combination. Matrix metalloproteinase-9 was assessed using 

immunohistochemical staining of matrix metalloproteinase-9 in the anatomic pathology department. The authors go on to 
discuss the matrix metalloproteinases family, their structural organization, functions and role in cardiovascular disease. 

Data about the role of matrix metalloproteinases in the pathogenesis of psoriasis is summarizd. In psoriasis, matrix 

metalloproteinases facilitate structural remodeling of the epidermis that, in turn, results in the development of psoriatic 
plaques. Additionally, pregnancy is a very peculiar event in which the uterus undergoes intense morphophysiological 

modifications, especially related to vascular remodeling and angiogenesis, as well as trophoblast invasion, which occurs in 

early pregnancy period until reaching maternal spiral arteries and replacing the endothelium forming the endovascular-
trophoblast. Such vascular modifications ensure the high-flow and low-pressure blood supply to the developing fetus, 

which in turn requires more and more space, causing the uterus to become enlarged and distended. In this context, an 

orchestrated regulation of matrix metalloproteinases and their endogenous inhibitors is essential for proper gestational 
development. In the penultimate chapter, tissue components, matrix metalloproteinases properties and functions, bone 

modelling, remodelling and resorption, repair and regeneration, and pathological bone resorption are discussed. The 

concluding chapter explores the way in which protein tyrosine phosphatases are important targets that are known to play a 
key role in the development of chronic degenerative diseases such as obesity, diabetes, and some neurological diseases. 

Beta-Galactosidase: Properties, Structure and Functions 

Eloy Kras 

In series: Cell Biology Research Progress 
2019. 203 pp. 
Softcover: 978-1-53615-605-8. $95.00. 

e-book: 978-1-53615-612-6. $95.00. 

β-galactosidase is an enzyme responsible for catalyzing the hydrolysis of the lactose β-1,4 linkage into α-D-glucose and β-
D-galactose. β-galactosidase is found in plants, animals and microorganisms. In Beta-Galactosidase: Properties, Structure 

and Functions, the authors discuss the main microorganisms that produce β-galactosidase, the characteristics of the culture 

media, bioprocessing parameters, the most relevant downstream steps used in the recovery of microbial β-galactosidase, as 
well as the main immobilization techniques. Next, this compilation examines β-galactosidases classification, mechanisms, 

characterization and applications. Recent advances in galacto-oligosaccharides production and purification are also 

covered, and different challenges and future perspectives are discussed. In the closing study, strains with β-Galactosidase 
activity were isolated from 25 Yak Yoghourt samples collected from the Gannan pasturing area of Gansu Province. An 

efficient β-galactosidase producing strain SYA2 screened out from 21 strains was identified as Enterobacter sp. by means 
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of morphological feature observation, physiological and biochemical characteristics measurement, and 16S rDNA 

sequence analysis. 

Mitogen-Activated Protein Kinases (MAPKs): Activation, Functions and Regulation 

Charles K. Hester 

In series: Cell Biology Research Progress 
2019. 108 pp. 

Softcover: 978-1-53616-138-0. $69.00. 
e-book: 978-1-53616-139-7. $69.00. 

Mitogen-Activated Protein Kinases (MAPKs): Activation, Functions and Regulation opens with a summary of the present 

knowledge about MAPK, with special emphasis on p38 and c-Jun N–terminal kinase. The authors focus on how these 
signaling pathways are engaged during some infections with intracellular parasites. The authors also describe selected 

regulatory aspects of circadian clocks in vertebrates, exploring an intriguing link to MAPK. Circadian clocks are time-

tracking systems that provide organisms with a survival advantage. Cadmium, one of the toxic metals, is an important 
occupational and environmental pollutant that damages various organs, especially the kidney. The concluding study 

proposes that the type of kidney cell and severity of cadmium-induced cellular stress appear to determine the effect of 

MAPK on cell fate. 

Parasitoids: Biology, Behavior and Ecology 

Emily Donnelly 

In series: Parasites and Parasitic Diseases 
2019. 135 pp. 
Softcover: 978-1-53615-197-8. $82.00. 

e-book: 978-1-53615-198-5. $82.00. 

Most insect parasitoids are related to two insect orders, Diptera and Hymenoptera, 
some having a specific host while others have a vast host range. As such, the opening 

chapter of Parasitoids: Biology, Behavior and Ecology discusses the influence of host 

preference and host specificity in biological control programs and their role in different 
biological control methods. The behavioral responses of parasitoids can determine the 

efficiency of a parasitoid species to control host pests. The functional response is one of 

the most important behavioral responses. The authors show that type II functional 
response is more common than the other types (I, III, IV and V) of functional response 

for most parasitoid species. In some research, type III functional response was also 

reported for parasitoids. The closing study hypothesized that conditioned parasitoids 
will parasitize more target hosts compared with individuals without prior conditioning. In conditioning experiments, 

females of the wasp Trichogramma cacoeciae, a generalist egg parasitoid, oviposited in Lobesia botrana eggs while 

exposed to L. botrana’s synthetic sex pheromone. Contrary to the hypothesis, this treatment failed to increase the 
parasitism rate in a subsequent exposure to the conditioned olfactory cue. 

Proteomics: Advances in Research and Applications 

Ricardo Parker 

In series: Systems Biology - Theory, Techniques and Applications 
2020. 
Softcover: 978-1-53616-440-4. $82.00. 

e-book: 978-1-53616-441-1. $82.00. 

This compilation provides a brief overview of proteomic techniques used in acute leukemia, including the high-throughput 
reverse phase protein array, which will highlight the importance of measuring proteins. Following this, the authors discuss 

the molecular mechanism of oseltamivir and the advantages and disadvantages of using it. Proteomics- and 

transcriptomics-based alternatives to oseltamivir are described as well. Additionally, the most recent research studies 

aiming to identify biomarkers for the early prediction of spontaneous preterm labor using mass spectrometry-based 

proteomics are reviewed. In order to understand the mechanisms of efficient degradation of lignocellulosic biomass, a 

comprehensive analysis of carbohydrate-degrading and metabolic enzymes is required. As such, the authors summarize a 
proteome analysis of C. cellulovorans cultured with different carbon sources, and provide some insights as to how C. 

cellulovorans optimizes diverse enzymes depending on carbon sources. The concluding chapter focuses on comparative 

fluorescence gel electrophoresis, which was invented in 2009 and has since then become the prime method for reproducible 
coordinate assignment in two-dimensional protein polyacrylamide gel electrophoresis. 
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Bacteriology 

Pseudomonas aeruginosa: A Review and Directions for Research 

Chee Fah Wong, PhD, and Hamidah Idris (Department of Biology, Faculty of Science and 

Mathematics, Universiti Pendidikan Sultan Idris, Perak, Malaysia) 

In series: Bacteriology Research Developments 
2019. 

Hardcover: 978-1-53616-100-7. $195.00. 

e-book: 978-1-53616-102-1. $195.00. 
Pseudomonas aeruginosa is characterized by its metabolic versatility and is found ubiquitously in soil and aquatic habitats 

and persists survival on various surfaces of plants, animals and humans. Diversity in Pseudomonas characteristics have led 

to recent technological advances and lay out important avenue of research focused on the role of Pseudomonas and the 
molecular mechanisms of their beneficial actions. This book brings together respected P. aeruginosa experts from around 

the world to provide timely, extensive and updated reviews of Pseudomonas research covering various aspects from 

fundamental taxonomy of Pseudomonas to applications in medical, environmental and industrial fields including biofilm 

development, quorum sensing, heavy metal bioremediation, photodynamic therapy, lipoxygenase biocatalysis properties 

and, finally, molecular engineering of genetic tools for Pseudomonas protein expression. This book provides essential 

reading for scientists working with Pseudomonas and serves as a ready reference and text book for graduate students, 
young field microbiologists and research scientists in academia, research institutes and industry. 

The Many Benefits of Lactic Acid Bacteria 

Jean Guy LeBlanc and Alejandra de Moreno de LeBlanc (Centro de 

Referencia para Lactobacilos, San Miguel de Tucumán, Argentina) 

In series: Bacteriology Research Developments 

In series: Public Health in the 21st Century 
2019. 338 pp. 

Hardcover: 978-1-53615-388-0. $230.00. 
e-book: 978-1-53615-389-7. $230.00. 

Lactic Acid Bacteria (LAB) are a heterologous group of microorganisms that have been 
isolated from numerous ecological niches, including fermented foods, plants, and the 

gastrointestinal tract of animals. Because of their “generally regarded as safe” status 

(GRAS), there has been great interest in using these microorganisms in food production, 
as probiotic microorganisms or as biotechnological tools. This book describes some of 

the many benefits of LAB including i) their use in foods where advances in the fight 

against spoilage and pathogenic microorganisms in foods, their thermotolerance, their 
microencapsulation, and responses to osmotic challenges will be discussed; ii) their 

capacity to produce beneficial compounds including bioactive peptides, biosurfactants, gamma-aminobutyric acid, and 

antimicrobial products such as organic acids, hydrogen peroxide, bacteriocins, and peptidoglycan hydrolases; and iii) their 
effect on health and other applications such as their use as a DNA vaccine delivery system, bile-salt hydrolase, and 

exopolysaccharides production as well as the use of spore forming LAB. This new book is a compilation of topics that 

have been written by experts from all over the world (Argentina, Brazil, Greece, Mexico, and Thailand) who work in 
different research settings offering varying viewpoints on the most up-to-date information currently available on the uses 

and many benefits of Lactic Acid Bacteria. 

Biochemistry 

A Comprehensive Guide to Chemiluminescence 

Luís Pinto da Silva (Centro de Investigação em Química, Departamento de Química e 

Bioquímica, Faculdade de Ciências da Universidade do Porto, Porto, Portugal) 

In series: Chemistry Research and Applications 
2019. 

Hardcover: 978-1-53616-170-0. $230.00. 

e-book: 978-1-53616-171-7. $230.00. 
Chemiluminescence is a fascinating and mesmerizing phenomenon, which consists on the generation of light as the result 

of a chemical reaction. This process has been gaining attention in the last decades, being now a standard tool in analytical, 
bioimaging, biomedical and pharmaceutical applications. This book provides a detailed overview of the basic mechanisms 

and principles of the most relevant chemiluminescent systems, as well as describing the most recent advances and 

applications. Written by experts, this is a reference text suitable both for researchers focused on chemiluminescence and for 
those wanting to start working on this field. In Chapter One, the progress and evolution of the chemiluminescent studies in 

imidazopyrazinone-based compounds are reviewed, with emphasis on their potential as diagnosis tools. Chapter Two 
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addresses the spectral changes associated with firefly bioluminescence by focusing on the tautomeric equilibria of the light 

emitter. Chapter Three reviews, for the first time, the liquid-phase chemiluminescence of fullerene and derivatives. Chapter 
Four is devoted to studies of chemiluminescence with the participation of lanthanide ions. Chapter Five summarizes the 

mechanism behind the chemiluminescence of acridinium esters, while discussing their current applications. Chapter Six 

explains the potential of phenothiazine derivatives as enhancers in analytic chemiluminescent assays. Chapter Seven 
collects the available information of both well-known and lesser-known examples of squid bioluminescence. Chapter Eight 

discusses the enhancement of chemiluminescent emission by using metal-nanoparticles near a luminescent molecule, 

which is known as metal-enhanced chemiluminescence. In Chapter Nine it is explained how model molecules can make the 
study of complex bioluminescence reaction mechanisms accessible, as well as allowing for chemiluminescence on 

macroscopic molecular crystals. Chapter Ten describes experimental and computational approaches used for enhancing the 

thermostability of firefly luciferase. Chapter Eleven demonstrates the usefulness of theoretical studies for better 
understanding chemiluminescent reactions. Chapter Twelve describes the fundamental theoretical aspects of state-of-the-

art multiconfigurational methods and shows illustrative examples of their application to the study of chemiluminescence. 
Finally, Chapter Thirteen discusses chemiluminescent experiments that are simple, inexpensive and can be performed by 

students. 

Advances in Polyamides Research 

Nicolas Gomes Correia 

In series: Chemistry Research and Applications 
2019. 129 pp. 

Softcover: 978-1-53615-804-5. $82.00. 

e-book: 978-1-53615-805-2. $82.00. 
The opening of Advances in Polyamides Research briefly explains some of the basic concepts in thermoplastic elastomer 

materials. Next, the authors deal with fundamental concepts in the field of polyamide and fullerene-based nanomaterials. 

The influence of moieties on the properties of polymers is discussed in the final chapter. The authors focus on finding a 
global relationship between sugar-based monomer structures and properties of polyamides based on a careful analysis of 

existing reports. 

Carboxymethyl Cellulose. Volume II: Pharmaceutical and 

Industrial Applications 

Ibrahim H. Mondal (Polymer and Textiles Research Lab, 

Department of Applied Chemistry and Chemical Engineering, 

Rajshahi University, Rajshahi, Bangladesh) 

In series: Biochemistry Research Trends 
2019. 384 pp. 

Hardcover: 978-1-53614-751-3. $230.00. 
e-book: 978-1-53614-752-0. $230.00. 

Carboxymethylcellulose (CMC), also known as cellulose gum, is manufactured by the 

chemical synthesis of naturally-derived cellulose with chloroacetic acid. The 
multifunctional aspects of this product make it favorable for use as a key intermediate or 

ingredient in several applications. Furthermore, CMC is incorporated as a binding, 

thickening, stabilizing, emulsifying, suspending, sizing and coating agent in various 
applications. Cellulose gum enhances the aesthetics of the finished product by imparting 

a smooth texture and modifies the viscosity of various foods and beverages, 

superabsorbent hydrogels (as in many personal care products), cosmetics and pharmaceuticals. Textiles, paper and board, 
oil and gas drilling, paints and adhesives, and soaps and detergents are other major applications in the global market. The 

present book thus covers a wide range of applications; hence, a great number of people, both academics and industrialists, 

may find topics of interest about CMC, as well as other cellulosics. Although there are many research publications, patents 
and reports on CMC, no books about it are yet available. The present book reviews some vital issues and topics on the 

latest scientific and technological advances in carboxymethylcellulose. This book will provide an essential source of 

information to readers, in the exploration of possible applications of CMC, and in the generation of new ideas for product 
development. The book is divided into two volumes: Carboxymethyl Cellulose: Volume I – Synthesis and 

Characterization, and Carboxymethyl Cellulose: Volume II – Pharmaceutical and Industrial Applications. The book 

contains a total of 32 entries on selected topics. Each chapter describes some specific issues and gives the current status of 
research and technology in the study of synthesis routes or design concepts, methods and fabrication strategies, 

characterization and applications of CMC products, as well as future prospects for research in the subject area. Highlights 
of this book include synthesis and formation mechanisms of CMC, structure property relationships, homogeneous and 

heterogeneous phase modification to create common and functional products, analysis and characterization, absorption and 

swelling mechanisms, stimuli-responsive and super-absorbency nature, and a wide range of multi-dimensional 
applications, including human consumption and uses. 
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Horseradish Peroxidase: Structure, Functions and Applications 

Maarten Uzun 

In series: Biochemistry Research Trends 
2019. 188 pp. 

Softcover: 978-1-53615-912-7. $95.00. 
e-book: 978-1-53615-913-4. $95.00. 

In this compilation, the authors discuss the commercial source for the enzyme horseradish peroxidase, the tuberous roots of 

the horseradish plant which is native to the temperate regions of the world. Horseradish peroxidase is an oxidoreductase 
belonging to the highly ubiquitous group of peroxidases, indicating that this enzyme came into existence in the early stages 

of evolution and has been conserved thereafter. Following this, the authors discuss the latest advancements and innovations 

in the field of enzymatic electrochemical sensors based on the electrical communication between horseradish peroxidase 
and the enzyme’s modified electrodes surfaces. In conclusion, the authors discuss the potential for horseradish peroxidase 

use in colored wastewater treatment. C. I. Acid Violet 109 was used as a model dye in order to examine the feasibility of 

horseradish peroxidase application in the removal of anthraquinone class of synthetic dyes. The reaction conditions were 
optimized in terms of dye, enzyme and H2O2 concentration as well as temperature and pH influence. 

Peroxisome Proliferator-Activated Receptors (PPARs): Structure, 

Mechanisms of Action and Role in Health and Disease 

Rodrigo Valenzuela (Nutrition Department, Faculty of Medicine, 

University of Chile, Casilla, Santiago, Chile) 

In series: Biochemistry Research Trends 
2019. 314 pp. 
Hardcover: 978-1-53614-737-7. $230.00. 

e-book: 978-1-53614-738-4. $230.00. 

Worldwide, the prevalence of chronic diseases, such as obesity, diabetes, cardiovascular 
diseases, cancer, non-alcoholic fatty liver disease, inflammatory (autoimmune) and 

neurodegenerative diseases, has shown a sharp increase. In the last 20 years, developing 

countries and the young population have presented the largest augment in the incidence 
of these diseases, which evidences that they are not only limited to developed countries 

nor the adult population. These pathologies have in common a complex interaction 

between genetic, metabolic and environmental factors. In this context, several basic and 
clinical researches have demonstrated the relevance of the expression and activity of the peroxisomal proliferator-activated 

receptors (PPARs) as fundamental elements in the prevention and treatment of chronic diseases. PPARs are a family of 

transcription factors that control many cellular metabolic processes. PPAR isoform expression and activity is regulated in 
different tissues according to physiological processes (growth, development, and aging) and to pathological conditions 

(cardiovascular diseases, inflammatory diseases, neurodegenerative diseases, hepatic diseases, among others). Also, 

different compounds such as drugs (fibrates), nutrients (long-chain polyunsaturated fatty acids), and several natural 
bioactive compounds (polyphenols) are molecular regulators of PPARs expression and activity. Recent research has 

established the importance of the regulation of PPARs activity and their role in cell and tissue protection against injury 

(i.e., oxidative stress, inflammation, endoplasmic reticulum stress). This book is dedicated to reviewing the state of the art 
regarding PPARs regulation with an emphasis on molecular aspects underlying their effect in health and disease. 

Specifically, the participation of PPARs is discussed in insulin resistance, inflammation, NAFLD, DM2, cardiovascular 
disease, hypertension, obesity, gastrointestinal disease, and neurological health and disease. Moreover, this book reviews 

how different molecules regulate the expression and activity of PPARs. Finally, the scientific information presented in this 

book pretends to contribute to a greater understanding of PPAR role in the prevention and treatment of different 
pathologies and metabolic alterations. 

Proteases: Functions, Mechanisms and Uses 

Nelson Pérez Guerra (Department of Analytical and Food 

Chemistry, Food Science and Technology Faculty, University of 

Vigo, Ourense, Spain) 

In series: Biochemistry Research Trends 
2019. 322 pp. 
Hardcover: 978-1-53615-854-0. $230.00. 

e-book: 978-1-53615-855-7. $230.00. 

Proteases or proteinases have a wide application in different industrial processes 
including cheese production, meat tenderization, production of protein hydrolysates, 

silver recovery and silk; in many other fields including biotechnological, baking, 

textiles, pharmaceutical and leather industries and also, as an additive to detergents and 
in bioremediation procedures. These enzymes are present in plants, animals and 

microorganisms (protozoa, bacteria, fungus and some types of algae and viruses). 

Considering the wide applications of these enzymes, it is necessary to know their 
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functions, origin (plants, animals, bacteria and fungus), classification and characteristics, action mechanisms, their specific 

target substrates and products obtained in the reactions that these enzymes catalyze, as well as their optimal temperature 
and pH of activity and stability. The book provides an overview of the latest knowledge about the functions and action 

mechanisms of protease enzymes and their applications in different industrial fields. It addresses four important aspects: 

the main characteristics of proteases of different origins, the design of emerging technologies for production of novel 
proteases with enhanced specificity, stability and catalytic activity for a wide industrial application, utilization of proteases 

to produce functional foods and the use of protease inhibitors to control or block the activity of these enzymes for 

preventing diseases in humans and animals. It was felt necessary to include a chapter based on the use of bioinformatics 
resources (databases, tools, visualization and data analysis) to provide a better understanding of proteases and their 

functions at the molecular level. Although production and application of bacterial and fungal proteases have long been 

reported, little is known about the proteases produced by insects (mainly those economic and medically important species), 
organisms inhabiting marine environments and protozoa, their action mechanisms, properties and physiology. This 

knowledge is important for designing new strategies for herbivory insect control to avoid the transmission or development 
of pathogens in their corresponding entity hosts (in case of insect digestive proteases), or designing specific antiparasitic 

drugs to block the action of proteases and avoid colonization and imminent parasitism (in case of protozoa proteases). In 

addition, the knowledge about the integrity and function of marine proteases under extreme reaction conditions could 
facilitate their application in a wider processing conditions than the terrestrial proteases. 

Biotechnology 

Recent Advances in Biotechnology 

Sanket J. Joshi and Geetha S. J. (Department of Biology, College of 

Science, Sultan Qaboos University, Oman) 

In series: Recent Trends in Biotechnology 
2019. 290 pp. 
Hardcover: 978-1-53615-860-1. $230.00. 

e-book: 978-1-53615-861-8. $230.00. 

The biotechnology as we know today is the perfect amalgam of ‘Biology’ and its 
applications by utilizing advances in different fields such as engineering, physics, 

chemistry, and mathematics/information technology. Recent advances and developments 

in areas such as nanotechnology, molecular biology and OMICS, synthetic-biology, and 
genetic engineering tools further pave the way to achieve different selective criteria and 

development of ‘tailor-made’ microbe-metabolites that can be effectively applied for 

different applications. The presence of biotechnology has reached beyond academics 
research in microorganisms, plants and animals to different ‘day-to-day’ applications in 

pharmaceuticals, cosmetics, green-nanotechnology, petroleum industry and 

environmental applications, to list a few. It is worth mentioning the impact of substantial academic and industrial research 
and developments in last decade on several attributes of different branches of biotechnology, especially in nanotechnology 

for health and enzyme research, environmental applications, applications of extremophiles, proteomics, uses of toxins, and 

many more remarkable fields. In the current book, researchers highlighted such emerging technological advances and their 
applications. The current book was compiled with the help of leading biotechnologists from the Middle East and India, 

with the objective of providing recent developments in global status and opportunities of biotechnology. This book will 
prove to be a useful and timely contribution to both academic and industrial researchers from diverse biological 

background all over the world. 

Research Advances in Plant Biotechnology 

Yaroslav Borysovych Blume (Institute of Food Biotechnology and Genomics, National 

Academy of Science of Ukraine, Kyiv, Ukraine) 

In series: Plant Science Research and Practices 
2020. 

Hardcover: 978-1-53616-432-9. $230.00. 
e-book: 978-1-53616-433-6. $230.00. 

In Research Advances in Plant Biotechnology the potential of high technological approaches in plant genetic engineering 

as well as their practical applications are considered. The efficiency of plant genetic transformation remains a challenge 
due to limitations of intracellular transportation of genes and other biomolecules through the cell wall, damaging of 

cells/tissues, gene disruption, and high-cost of application of the transformation methods. From stable interest to the 
development of new techniques for gene delivery into plant cells, key achievements of carbon nanotubes (CNTs) and 

fullerene derivatives to serve as vehicles for the delivery of genetic material into plant cells and plastids are discussed. 

Besides CNTs and fullerenes, the mineral nanoparticles (mesoporous silica NPs, metal oxide, calcium phosphate), and 
cationic polymers have been proposed also for plant transformation. In the monograph, the results of practical development 

of efficient gene transfer techniques based on using these nanomaterials and applicable for plants are presented, too. Then 

the multiple strategies of site-specific recombinases application in plant genetic engineering with outlining of prospective 
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directions of growth for this molecular tool are detailed. Currently, the CRISPR/Cas system is a powerful method for 

editing the genome of various organisms. The achievements and prospects of CRISPR/Cas usage for genome editing of 
fungi are considered in a separate chapter. Because salinity is one of major problems for modern agriculture around the 

world and creation of salt tolerant cultivars via conventional breeding cannot keep the pace with continuously rising food 

demand, one contribution to the book critically evaluates the possible roles or capacities of genes from different functional 
groups to improve plant salt tolerance via genetic engineering. Another chapter presents the results of systematic studies of 

the effects of new ecologically friendly polycomponent biostimulants of microbiological origin (developed in Ukraine on 

the basis of either 2,6-dimethylpyridine-N-oxide, or metabolic products of root endophyte fungus from the roots of 
ginseng, or metabolites of several strains of soil Streptomyces) on improving commercially useful traits in important 

agricultural crops, including improved growth, productivity and increased resistance to pathogenic fungi, parasitic 

nematodes and insects. Special attention is paid to the analysis of molecular-genetic mechanisms of the effect of microbial 
biostimulants at organismal, cellular, and molecular levels. The results of these studies proved that the mechanism of 

bioprotective effect of microbial biostimulants involves the delivery of RNA interference (RNAi) into plant cells, i.e. 
induction of synthesis of endogenous small regulatory si/miRNAs with immuno-protective, antipathogenic and 

antiparasitic properties. In the final chapter, the legal approaches to the regulation of plants produced through new breeding 

techniques such as gene editing are considered. 

Solid-State Cultivation of Grifola frondosa and Ganoderma lucidum: Technology, Research 

and Possibilities for Waste Utilization in Tropical Weathers 

Sandra Montoya, Óscar J. Sánchez, and Diego F. Arias (Bioprocess and Argo-Industry Plant, 

Universidad de Caldas, Manizales, Colombia) 

In series: Recent Trends in Biotechnology 
2020. 

Hardcover: 978-1-53616-481-7. $160.00. 

e-book: 978-1-53616-482-4. $160.00. 
The worldwide market of medicinal mushrooms is constantly increasing considering the improvement of the level of life of 

population and the concerns for a healthy quality of life. The consumption of Macromycetes fungi as delicatessen food or 

nutraceuticals is increasing due to their gourmet features, nutritional characteristics and medicinal properties. The fruiting 
bodies of several fungal species contain different types of compounds that are valuable in the medical and cosmetic 

industry and have applications in other industrial sectors. However, the cultivation of Macromycetes is not fully 

disseminated at world level and just a few species are grown on a commercial scale (about 10 species). In particular, the 
demand of the Macromycetes Grifola frondosa (Maitake) and Ganoderma lucidum (Reishi) in their different trade 

presentations is increasing because of their medicinal features and their applications in the pharmaceutical industry. Thus, 

research and development regarding the improvement of the cultivation parameters for these two fungal species have a 
paramount importance in order to reach a higher coverage in their industrialization. G. frondosa is a less-known and newer 

species in the mushroom industry. Its cultivation presents different levels of complexity and there are a few commercial 

facilities for its production. Likewise, G. lucidum, although more known than Maitake, exhibits significant complexity 
levels during its cultivation as well. In the present book, a comprehensive compilation of the developments achieved for 

improving the cultivation parameters of these two species in tropical weathers aimed at implementing them at industrial 

scale is provided. The book presents extensive research outcomes obtained by the authors not only at small scale, but also 
at pilot and industrial scales. The main markets for these two species are presented as well as the most promising residual 

feedstocks to be used for production of Reishi and Maitake fruiting bodies in the context of countries with tropical weather. 
The conventional procedures for solid-state cultivation at different production scales is analyzed and specific conditions for 

such production in tropical weathers are also discussed. In addition, a description of the potential biologically active 

compounds that could be extracted from these two fungal species is provided as well as main lignocellulylitic enzymes 
obtained from these mushrooms. This book is intended to researchers, graduate students, technologists, and entrepreneurs 

as well as private firms working in the medicinal mushroom industry. 

Botany 

Germination: Types, Process and Effects 

Rosalva Mora-Escobedo, PhD (National Polytechnic Institute, National School of Biological 

Sciences, Prol. Carpio y Plan de Ayala, Tomás, México), Cristina Martinez (Spanish National 

Research Council (CSIC), Madrid, Spain) and Rosalía Reynoso (Autonomous University of 

Querétaro, Mexico) 

In series: Plant Science Research and Practices 
2019. 

Hardcover: 978-1-53615-973-8. $230.00. 
e-book: 978-1-53615-980-6. $230.00. 

Germination: Types, Process and Effects is a book that brings together the contribution of new and relevant information 

from many experts in the fields of food and biological sciences, nutrition, and food engineering, to provide the reader with 
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the latest information of fundamental and applied research in the role of edible seeds and discuss the benefits of consuming 

them. In this book, you will find relevant information regarding origin and taxonomy of seeds, global markets, 
physicochemical composition and the effect of edible seeds germination on chronic degenerative diseases, such as obesity, 

diabetes, cancer, cardiovascular disease, inflammation and arthritis. This book will be of great interest to food scientist, 

biologists, nutritionists, and food engineers who are particularly interested in the process, changes and contribution of seed 
germination to food security. 

Micropropagation: Methods and Effects 

Valdir Marcos Stefenon,Ph.D. (Nucleus of Molecular Ecology and 

Plant Micropropagation, Universidade Federal do Pampa, São 

Gabriel, RS, Brazil) 

In series: Plant Science Research and Practices 
2019. 200 pp. 

Softcover: 978-1-53614-968-5. $82.00. 

e-book: 978-1-53614-969-2. $82.00. 

Plant micropropagation is one of the most classical and widespread biotechnological 

tools used around the world. Undoubtedly, this technique brought quite important 

advances to our knowledge about morphological, physiological and developmental 
patterns of plants, to the progress of genetic breeding and to the establishment of the 

genetic engineering, among others. This technique is based on the “in vitro farming” of 

plant fragments in an axenic environment, where all nutrients needed are kindly 
provided to the cultivated plant, which is maintained under controlled temperature and 

light-darkness periods. Although it can be considered an established technique, several 

advances have been integrated to the routines of micropropagation laboratories each year, incorporated to the productive 
sector and to the academy. In Micropropagation: Methods and Effects, the authors aimed to shortly present some of these 

advances, as well as practical results of using this biotechnology towards the conservation of plant genetic resources. In 

seven chapters, methods employed for the micropropagation of different plant species, from agricultural cultures to tree 
species of the Brazilian Atlantic Forest and advances in techniques for explants disinfection and for analysis of stomata 

complexes, as well as the progresses related to the micropropagation of apple and the use of bioreactors are presented. The 

seven chapters of this book will contribute towards incorporating new ideas to the daily effort of each reader, reaching the 
basic requests of students, professors, researchers and even non-specialized readers. 

Cell Biology 

Calmodulin: Structure, Mechanisms and Functions 

Vahid Ohme 

In series: Cell Biology Research Progress 
2019. 161 pp. 

Softcover: 978-1-53614-948-7. $82.00. 
e-book: 978-1-53614-949-4. $82.00. 

In Calmodulin: Structure, Mechanisms and Functions, the authors consider small and poorly-studied groups of plant 

calcium-dependent protein kinases that directly interact with calmodulin molecules. In plants, Ca2+ activates calmodulin-
like domain kinases that do not require calmodulin or phospholipids. Thus these kinases differ from both CaMK and PKC 

families prevalent in mammalian cells. Next, various strategies of purification of recombinant proteins using CaM-based 

purification systems are reviewed and discussed. Protein purification is a crucial process in biotechnology industries and 
life science research laboratories. Amongst these purification strategies, affinity purification has garnered a lot of attention 

due to its higher speed and selectivity, leading to enhanced purity in fewer steps. In the closing chapter, the authors 

describe atomic-level structures of Ca2+-bound CaM (Ca2+/CaM) bound to the PSD-95 N-terminal domain. The N-lobe of 
CaM forms a cap that binds to the N-terminus of PSD-95 and sterically blocks the palmitoylation of PSD-95 at Cys3 and 

Cys5. The CaM C-lobe forms hydrophobic contacts with PSD-95 residue Y12, and the Y12E mutation abolishes Ca2+-

induced postsynaptic release of PSD-95. 

Extracellular Vesicles: Mechanisms and Role in Health and Disease 

Juanita F. Lafon 

In series: Cell Biology Research Progress 
2020. 
Softcover: 978-1-53616-466-4. $82.00. 

e-book: 978-1-53616-467-1. $82.00. 

Extracellular vesicles are small vesicles (or membrane-bound organelles) that can be found in blood and other biofluids 
and their internal content and surface reflect their origin and potential function. Extracellular Vesicles: Mechanisms and 

Role in Health and Disease begins with a summary of the most recent findings about the potential role of extracellular 
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vesicles in human health and diseases and discusses future directions. The authors discuss how intercellular communication 

at the developing feto-maternal interface is of cardinal interest. The implantation itself is at least partially-dependent on 
extracellular vesicles’ mediated processes. Furthermore, the altered local and systemic immunomodulatory state seems to 

be significantly influenced by proteomic and nucleic acid cargo found in extracellular vesicles. Lastly, recent studies in the 

development of metastatic potential are studied by focusing on the role of oxidative stress under the control of 
reprogrammed onco-metabolism using the LNCaP-C4-2B prostate cancer progression model system. 

Ecology 

Recent Advances in Ecological Restoration 

Kristian de Vlieger 

In series: Environmental Remediation Technologies, Regulations and Safety 
2020. 

Softcover: 978-1-53616-554-8. $82.00. 
e-book: 978-1-53616-555-5. $82.00. 

In Rio Grande do Sul, Southern Brazil, there are hundreds of Eucalyptus forest farms for pulp production distributed in 

several municipalities. In these pulpwood production farms, a major forestry restoration project is underway for Permanent 
Preservation Areas, which have peculiarities that may favor or hinder restoration. In this compilation, in order to search for 

alternatives for the restoration of these Permanent Preservation Areas, the planting of seedlings of native species in nuclei 

is implemented and evaluated as an alternative technique to traditional reforestation with total area plantation. Suitable 
techniques for forest restoration in mined areas are also explored, with the goal of attaining environmental sustainability for 

the bauxite mining in the region. Thus, by monitoring of mined and restored areas, 146 native species of the Atlantic Forest 

were found, 61 in the planting of seedlings, 97 in the inventories for evaluation of these plantings and 92 in natural 
regeneration. The authors set out to elucidate the underlying processes modeled by diversity and community composition 

with respect to aboveground biomass during succession in an Amazon forest in order to devise better passive restoration 

plans. 45 20m × 50m (1000 m2) plots were sampled across three sites in secondary forests, having different stand ages 
after shifting cultivation, and an old-growth forest located in the Northern Amazon forest, Venezuela. The concluding 

study discusses how, due to the environmental heterogeneity conditions, active restoration measures are fundamental in 
degraded areas where natural regeneration is limited, mainly due to the absence of fragments in the landscape. Finally, it is 

emphasized that passive restoration is playing an important role in the ecosystem services recovery at local-scale. 

Evolution 

Mechanisms of Evolution 

Börje Ekstig (Uppsala University, Börje Ekstig, Uppsala, Sweden) 

In series: Insights into Biological and Cultural Evolution 
2019. 223 pp. 

Hardcover: 978-1-53615-795-6. $160.00. 
e-book: 978-1-53615-796-3. $160.00. 

Our planet is crowded with a spectacular diversity of living creatures. As a most peculiar 

fact, the oldest of these are in general the most primitive whereas the most recent are the 
most advanced. This counterintuitive observation raises the question of the direction of 

evolution. Is it proceeding progressively and, if so, how can such a direction be 
compatible with natural selection? A central feature of the evolutionary process has 

come about as a result of continuous modifications of individual developmental 

programs. The author of this book has made the original discovery that there is a 
temporal correlation between the processes of development and evolution. The analysis 

of this correlation has led to several fresh ideas of the mechanisms of evolution 

embracing biological as well as human cultural evolution; ideas that have initiated an 

analysis of evolution discussed at length in this book. The author suggests an operational definition of the concept of 

complexity and a method by means of which it can be measured. The analysis of complexity has led to the notion of the 

evolutionary process characterized progressively though stepwise increasing complexity all over its biological and human 
cultural manifestations. A general conclusion proposed by many theorists is that adaptive natural selection is unable to 

explain the progressive evolution of life. However, the present author has introduced an alternative selection mechanism 

that works independently of environmental conditions. Within this frame of explanation, the concept of progress is 
promoted. In this book, we embark on an innovative, exploratory and interdisciplinary adventure, step by step following 

the author towards his quest of investigating evolution, its mechanisms. 
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The Origin of Species by Means of Natural Selection. 6th Edition 

Charles Darwin, M.A., F.R.S 

In series: Science, Evolution and Creationism 
2019. 344 pp. 

Hardcover: 978-1-53614-939-5. $350.00. 
e-book: 978-1-53614-940-1. $350.00. 

The Origin of Species by Means of Natural Selection, published in 1859 sold out on its first day. It is considered to be the 

foundation of evolutionary biology and is based on Darwin’s experiences while onboard the H. M. S. Beagle. The sixth 
edition is often considered the definitive work and contains many additions and corrections to the original book. 

Fungal Biology 

Aflatoxins and Wildlife: Exposure, Problems, Detection and 

Control Methods 

Scott E. Henke, Ph.D., and Alan Fedynich, Ph.D. (Caesar Kleberg 

Wildlife Research Institute, Texas A&M University-Kingsville, 

Kingsville, TX, US) 

In series: Animal Science, Issues and Research 
2019. 336 pp. 

Hardcover: 978-1-53614-578-6. $195.00. 

e-book: 978-1-53614-579-3. $195.00. 
Aflatoxins are a highly toxic group of secondary metabolites that are produced by soil 

fungi, especially Aspergillus spp. fungi. The fungi infect cereal grain crops including 

corn, wheat, cotton, peanuts, and various other nuts. Aflatoxins can cause serious health 
concerns because they are known carcinogens, mutagens, teratogens, and 

immunosuppressive agents. Therefore, limits are in place by the U.S. Food and Drug 

Administration regarding how much aflatoxin can occur in cereal grain that will be 
consumed by humans and livestock within the human food chain. Such limits are even 

stricter in Europe than in the United States. Therefore, aflatoxins, when present in cereal grains, contribute to major 

economic losses in these commodities. However, to date in the United States, aflatoxin concentrations are not restricted 
within cereal grain provided to wildlife. Various wildlife agencies and organizations recommend limits in aflatoxin 

concentrations, but these are only recommendations and not mandated by law. Therefore, grain condemned for human 

consumption can be marketed as feed for wildlife. Unfortunately, wild animals befall the same health concerns as humans 
when it comes to aflatoxin exposure. Aflatoxins in Wildlife is a compilation of research concerning the effects of aflatoxin 

exposure to wildlife by researchers of the Caesar Kleberg Wildlife Research Institute at Texas A&M University-Kingsville. 

This volume contains sixteen chapters, beginning with a review of aflatoxin, what it is, how it functions in the 
environment, and its known effects on various species (Chapter One and Two). The book then discusses the potential 

exposure of wildlife to aflatoxins (Chapter Three), and the prevalence of aflatoxins in feed provided to wildlife (Chapters 

Four–Six). Chapters Seven–Ten focus on specific effects that aflatoxins have on the physiology of wildlife species, mainly 
birds, while Chapters Eleven and Twelve research the recovery time needed after aflatoxin exposure and the ability of 

species to detect aflatoxin within feed. Chapter Thirteen specifically addresses the effects of aflatoxin exposure in wild 

mammals. The remainder of the book (Chapters Fourteen–Sixteen) focus on testing feed for aflatoxin and how a person 
can reduce the risk of providing aflatoxin-contaminated grain to wildlife. Aflatoxins in Wildlife is an essential addition to 

the library of vertebrate and environmental toxicologists, zoonotic disease specialists, veterinary health care professionals, 

and wildlife biologists. Scott E. Henke is a wildlife research scientist with the Caesar Kleberg Wildlife Research Institute 
and a Regents Professor and Chair within the Department of Animal, Rangeland and Wildlife Sciences with Texas A&M 

University-Kingsville. Dr. Henke has >150 publications in scientific journals and also is co-Editor of the books Becoming 

a Wildlife Professional and American Alligators: Habitats, Behaviors, and Threats. Alan M. Fedynich is a wildlife research 
scientist with the Caesar Kleberg Wildlife Research Institute and a Professor within the Department of Animal, Rangeland 

and Wildlife Sciences with Texas A&M University-Kingsville. Dr. Fedynich has authored/coauthored >70 articles 

published in peer-reviewed scientific journals. The two researchers have collaborated on numerous zoonotic disease and 
parasite projects. 

Genetics and Genomics 

Acetylcholine Receptors in Health and Disease 

Adelais Eros Gupta 

In series: Genetics - Research and Issues 
2019. 137 pp. 

Softcover: 978-1-53615-447-4. $82.00. 
e-book: 978-1-53615-448-1. $82.00. 
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Acetylcholine Receptors in Health and Disease opens with a review of the results of an investigation on the cholinergic 

modulation of excitatory synaptic transmission in the frog tectum carried out in the laboratory of neurophysiology at the 
Lithuanian University of Health Sciences. Experiments were done in vivo on the common grass frog Rana temporaria. 

Next, the authors review the function of M4 MR and discuss possible detection methods. M4 MR regulated locomotion is 

studied in conjunction with recent data on consequences to biorhythms. In the closing chapter, the authors review the 
environmental enrichment paradigm in rodents, as well as their effects on neurobiological, physiological and behavioral 

variables in preclinical studies. 

DNA: Background, Laws and Backlog of Evidence 

Tomáš Koláček 

In series: Genetics - Research and Issues 
2019. 242 pp. 

Hardcover: 978-1-53616-117-5. $160.00. 

e-book: 978-1-53616-118-2. $160.00. 
Deoxyribonucleic acid, or DNA, is the fundamental building block for an individual’s entire genetic makeup. DNA is a 

powerful tool for law enforcement investigations because each person’s DNA is different from that of every other 

individual (except for identical twins). As early as the 1980s, states began enacting laws that required the collection of 

DNA samples from offenders convicted of certain sexual and other violent crimes. Chapter 1 provides an overview of how 

DNA is used to investigate crimes and help protect the innocent. Chapters 2and 3 report on the establishment of a system 
for integration of Rapid DNA instruments for use by law enforcement to reduce violent crime and reduce the current DNA 

analysis backlog. Chapter 4 examines what is known about the amount of backlogged DNA evidence at state and local 

government labs; the extent to which OJP measures CEBR grant performance; and the extent to which OJP has designed 
controls to identify conflicts of interest related to CEBR grants. Chapter 5 reviews the level of crime scene DNA evidence 

backlogs among CEBR grantees and the factors that contribute to such backlogs; the extent to which DOJ has clearly 

defined goals for CEBR; and the extent to which OJP has controls for CEBR related to federal conflicts of interest and 
lobbying requirements. In 2016, about 323,000 individuals age 12 or older were reported victims of sexual assault, 

according to the Bureau of Justice Statistics. Studies have shown that exams performed by sexual assault forensic 

examiners—medical providers trained in collecting and preserving forensic evidence—may result in better physical and 
mental health care for victims, better evidence collection, and higher prosecution rates. Chapter 6 describes what was 

known in 2016 about the availability of sexual assault forensic examiners nationally and in selected states and the 

challenges selected states faced in maintaining a supply of sexual assault forensic examiners. 

Encyclopedia of Genetics: New Research (8 Volume Set) 

Heidi Carlson 

In series: Genetics - Research and Issues 
2018. 2370 pp. 

Hardcover: 978-1-53614-451-2. $1380.00. 
e-book: 978-1-53614-452-9. $1380.00. 

This 8 volume encyclopedia set presents important research on genetics. Some of the topics discussed herein include the 

speciation of Arabian gazelles, tau alternative splicing in Alzheimer’s disease, Cornelia de Lange syndrome and autosomal 
dominant polycystic kidney disease. 

Gene Delivery: Methods and Applications 

Vanessa Zimmer 

In series: Biochemistry and Molecular Biology in the Post Genomic Era 
2019. 
Softcover: 978-1-53616-268-4. $95.00. 

e-book: 978-1-53616-295-0. $95.00. 

Gene Delivery: Methods and Applications provides a comprehensive overview on viral and non-viral methods used to 

genetically engineer human mesenchymal stromal cells. In addition, an update on ongoing and completed clinical studies 

with engineered mesenchymal stromal cells will be provided, as well as a snapshot of the advances and technical 

challenges yet to be addressed. Next, a variety of gene delivery systems including physical transfection techniques, virus-
based delivery vectors, chemically engineered delivery systems and bio-inspired vehicles are reviewed and their strengths, 

shortcomings and biomedical applications are discussed. Selfish DNA called transposons capable of cutting out and pasting 

into the host genome are active throughout the phylogenetic kingdoms. Researchers have repurposed natural transposons 
for use in delivering a gene-of-interest, enabling for the study of a large and growing list of preclinical gene therapy 

applications. As such, the authors discuss the past achievements and future challenges of this early-stage technology. The 

closing chapter introduces cell-penetrating peptides as an efficient tool for DNA transfection. HR9, a designed cell-
penetrating peptides, containing nona-arginine flanked by cysteine and penta-histidine displayed a high penetrating ability 

in mammalian cells. 
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The CRISPR/Cas9 System: Applications and Technology 

Alfred A. Bertelsen 

In series: Biochemistry and Molecular Biology in the Post Genomic Era 
2020. 180 pp. 

Softcover: 978-1-53616-426-8. $95.00. 
e-book: 978-1-53616-427-5. $95.00. 

This compilation focuses on the CRISPR/Cas9 system, a genome editing tool that has been hailed as the most profound 

molecular biology discovery in the past decade. By employing the natural process of bacterial immunity towards 
bacteriophages, the tool allows researchers to precisely excise and edit parts of the genetic sequence to modify them. The 

authors summarize the molecular pathogenesis of hepatocellular carcinoma, available treatments/drugs and their 

limitations, the landscape of CRISPR targeting hepatocellular carcinoma, limitations and potential targets in future. The 
closing review summarises the use of CRISPR/Cas9 gene editing in ophthalmology and focuses on the advancement of 

gene editing in the cornea. The majority of corneal dystrophies are the result an autosomal dominant inheritance pattern 

within the TGFBI gene, which presents an ideal model suited for a CRISPR/Cas9 knock out methodology. 

Marine Biology 

Advances in Marine Biology. Volume 4 

Adam Kovács and Patrik Nagy 

In series: Advances in Marine Biology 
2019. 239 pp. 

Hardcover: 978-1-53615-042-1. $250.00. 

e-book: 978-1-53615-045-2. $250.00. 
The opening chapter describes the characteristics, challenges and opportunities pertaining to the Strait of Hormuz and 

reviews the present and future conditions of the marine environment in the region. Next, the authors analyze phytoplankton 

chlorophyll-a data obtained on 27 oceanographic cruises in the southern Gulf of Mexico between 1979 and 2000. Four 
cruises were selected to report variations of chlorophyll-a associated with hydrographic conditions (temperature and 

salinity) in surface waters, one in April 1983 and three in different seasons in 1987. Data on the abundances of >105 

cells/L of the non-toxic benthic-planktonic widely distributed ubiquitous pennate diatom Cylindrotheca closterium as a 
causative agent of harmful algal blooms in the coastal waters of the northern Yucatan Peninsula, with an emphasis on four 

marinas, are presented in the following chapter. Following this, studies are presented wherein it is shown that substrate 
type, species diversity, stem and root density, predator, seasons, and mate display activity affect the zonal and spatial 

distribution as well as the diameter of a burrow in semi-terrestrial crabs. The authors go on to highlight the applications of 

the most active compounds present in marine macroalgae known as polyphenols, as well as their isolation using green 
extraction methods. Their bioactive properties are reviewed and their potential for health improvement is evaluated. The 

penultimate chapter focuses on tributyltin, a toxic compound with broad-spectrum activity toward diverse marine species, 

and how it effects marine environments. The closing chapter examines the several molecular methods which have been 
evaluated for species identification, phylogenetic analyses, and determining the population structure of Thunnus. 

Cetaceans: Evolution, Behavior and Conservation 

Daniel Patón Domínguez, Ph.D. (Ecology Unit. Faculty of Sciences. 

University of Extremadura (Spain). Avda. Badajoz, Spain) 

In series: Marine Science and Technology 
2019. 225 pp. 

Softcover: 978-1-53614-998-2. $95.00. 
e-book: 978-1-53615-156-5. $95.00. 

Cetaceans are one of the most unknown groups in the animal kingdom. Their study is 

very difficult due to their scarcity, their flighty behavior, and their enormous 

displacements. In addition, some species feed in very deep waters and only emerge to 

breathe, or they live in hard to reach areas. However, few animals create so much 

wonder. What child or adult has not felt emotions when contemplating the spectacles of 
the killer whales, the pirouettes of the dolphins, or the immensity of the whales in the 

middle of the sea? Some of the authors of this book have been so moved to be 

surrounded by a group of fin whales that could not contain their tears. It is a difficult 
sensation to explain. One could try to summarize it by saying that these immense 

animals exhale peace. Seeing dolphins making capers around a boat or a group of fin whales suddenly emerging a few 

meters away is one of the greatest shows we can see in nature. In the presence of these animals, there is only a feeling of 
recollection. These are the moments when we see how small we humans are in this wonderful biosphere. Therefore, this 

book is a small tribute to these beautiful living beings. Something we owe them. We have to protect these animals, but we 

cannot do so without knowing them. In this text, the authors provide key information to understand the evolution of 
cetaceans, their patterns of movement and behavior, always under a conservation perspective. This book has been written 

by 15 leading specialists from three different countries and with different backgrounds ranging from biology to veterinary 
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science. They are united by a common interest, a passion. The book does not focus on a single species, but covers studies 

with dolphins, sperm whales, and fin whales, as well as various methodological approaches that provide key data to 
understand the evolution of up to 50 different species. Many diverse aspects have been covered and, above all, new 

methodological approaches have been provided in areas such as acoustics, the study of spatial and feeding behavior, 

evolution, social interactions, and even blue economics. As if this were not enough, the authors wish to highlight the 
immense amount of data that has been used. The first chapter on fin whales is based on hundreds of sightings over several 

years, and dozens of satellite images on various environmental parameters. Chapter two covers hundreds of recordings of 

the sounds of humpback whales around the world. Chapter three has followed the sperm whale populations of the Strait of 
Gibraltar over several years with hundreds of sightings. Chapters four and five study the evolution of more than fifty 

species through hundreds of recordings using qualitative and quantitative approaches, respectively. The sixth chapter 

compares the behavior of two species of dolphins. Finally, chapter seven designs a new line of study for these animals: the 
blue economy. 

Lobsters: Biology, Behavior and Management 

Brady K. Quinn (Department of Biological Sciences, University of 

New Brunswick, Saint John, NB, Canada) 

In series: Marine and Freshwater Biology 
2019. 172 pp. 

Softcover: 978-1-53615-711-6. $95.00. 
e-book: 978-1-53615-712-3. $95.00. 

Lobsters are marine decapod crustaceans belonging to a diverse array of taxa, many of 

which support major fisheries of great socioeconomic importance to human 
communities and play important roles in natural ecosystems. This book contains 

chapters describing studies of the larval biology, behavior and habitat preferences, and 

fisheries management of fished clawed and spiny lobster species. Chapter 1 attempted to 
use a model based on enzyme thermodynamics to estimate and compare the lower and 

upper threshold temperatures and intrinsic optimum temperature for the development of 
American lobster larvae. Chapter 2 used an inferential ecomorphological approach 

incorporating information on the morphology, life history, biotope, and behavior of a 

selection of 11 decapod species present in European waters to predict the likely natural habitat of small juvenile European 
lobsters, a critical life stage about which, remarkably, little is known. Chapter 3 used simulation modeling to estimate the 

impacts of different fisheries harvesting strategies on the catches and socioeconomic values of Caribbean spiny lobster 

fisheries in different nations, illustrating their sensitivity to heterogeneous fisheries management. These chapters 

demonstrate new approaches to the study of lobsters that can contribute important information on their biology and 

fisheries ecology for use in forecasting the potential impacts of changes in climate and fisheries management on their 

populations and the fisheries they support. 

Valorising Seaweed By-Products 

María Dolores Torres Pérez (Department of Chemical Engineering, 

University of Vigo, Campus Ourense, Edificio Politécnico, As 

Lagoas, Ourense, Spain) and Herminia Domínguez González 

(Department of Chemical Engineering, University of Vigo, Campus 

Ourense, Edificio Politécnico, As Lagoas, Ourense, Spain) 

In series: Marine and Freshwater Biology 
2019. 272 pp. 
Hardcover: 978-1-53615-398-9. $195.00. 

e-book: 978-1-53615-399-6. $195.00. 

Valorising Seaweed By-Products is a book that has been divided into 9 chapters, 
including information on the recovery of highly valuable compounds for microalgae. 

The authors of this volume discuss seaweed as a renewable and globally available 

feedstock with potential applications in the food and feed industries, as well as the 
agricultural, chemical, or pharmaceutical fields. The chapters include discussions on a 

wide range of topics including an overview of seaweed by-products, Algae and microalgae biorefineries, the potential use 

of seaweed by-products in various products and materials, color stability, and pigment contents of powdered laver (Pyropia 
yezoensis). The text also includes the interactions of the algae Sargassum muticum with metals as a starting point for the 

valorisation of invasive seaweed species, as well as new insights into the nutrition and functionality of seaweed. 

Microalgae biomass as an ingredient to design added value in food products, as well as seaweed biomass for 
bioremediation or Ethanol creation are additional topics. 
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Microbiology 

Encyclopedia of Microbiology (11 Volume Set) 

Eva Maldonado 

In series: Microbiology Research Advances 
2019. 

Hardcover: 978-1-53615-695-9. $1775.00. 
e-book: 978-1-53615-696-6. $1775.00. 

This 11 volume set covers a wide range of topics, including: · Klebsiella pneumoniae · endophytic bacteria · infra-red 

spectroscopy · probiotics · soil heterogeneity · organic pollutants. 

Enter the World of Microbiology: Interviews about the World’s Most Famous 

Microbiologists 

Manuel Varela and Michael F. Shaughnessy 

In series: Microbiology Research Advances 
2019. 308 pp. 
Hardcover: 978-1-53615-168-8. $195.00. 

e-book: 978-1-53615-169-5. $195.00. 

Enter the world of microbiology: A dimension not only of viruses and bacteria, but also of contributions to medicine, 
health, and well-being. Enter the world of the most famous discoveries of scientists in the realm of biology from all over 

the world. Learn about their lives and the discoveries that have revolutionized science and the field of microbiology. These 

are the geniuses that have given the human race so much to improve the health of all mankind. 

Lipid Bilayers: Properties, Behavior and Interactions 

Mohammad Ashrafuzzaman (Department of Biochemistry, King Saud University, Riyadh, 

Kingdom of Saudi Arabia) 

In series: Cell Biology Research Progress 
2019. 

Hardcover: 978-1-53616-392-6. $160.00. 

e-book: 978-1-53616-393-3. $160.00. 
The book ‘Lipid Bilayers: Properties, Behavior and Interactions’ provides a broad overview of an important biological 

system ‘cell membrane’. The cell is the powerhouse where processes of life are controlled. Cell membranes consist of lipid 

bilayers that make biological boundaries. The bilayer participates in determining most of the cell-based uptakes of 
materials, exchanging of information between both sides and ensuring helping vital biological processes to continue. We 

have focused specifically on an understanding of various aspects of lipid membrane bilayers. The book is focused on a 

detailed description of the diverse mechanisms and phenomena associated with membranes. Lipid bilayers exist in various 
parts of the cell, namely, across the plasma membrane, mitochondrial membrane, and nuclear membrane. While exploring 

lipid bilayers we shall, therefore, need to consider structures and functions of various sections of biological cells. Besides 

spectroscopic observations and electrical measurements of membrane bilayers, we address here the phenomena of 
coexistence and independent existence of different membrane components using various theoretical and experimental 

methodologies popularly used in biology, physics, mathematics, chemistry, biomedical engineering, and general medical 

sciences. The focus has been made on explaining diverse mechanisms that play crucial roles in molecular level in the 
construction of lipid bilayers and maintaining the relevant biological functions. This book will be helpful for readers who 

want to understand biological processes by applying both simple observations and fundamental scientific analysis. It 

provides a deep understanding of the causes and effects of molecular processes inside lipid bilayer membranes. A group of 
eminent scientists from around the globe contributed chapters focusing on different aspects. Each chapter may be found to 

present an individual topic and elaborate on a specific problem. But the chapters altogether have covered most of the basic 

aspects relevant to the title of the book. The book will be a vital reference for scientific understanding of lipid bilayers. 
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Microbial Catalysts. Volume 1 

Shadia M. Abdel-Aziz, Ph.D. (Microbial Chemistry Department, 

Genetic Engineering and Biotechnology Research Division, National 

Research Centre, Giza, Egypt), Neelam Garg, Ph.D. (Department of 

Microbiology, Faculty of Life Sciences, Kurukshetra University, 

Kurukshetra, Haryana, India), Abhinav Aeron, Ph.D. (Department 

of Biosciences, DAV (PG) College, Muzaffarnagar, Uttar Pradesh, 

India), Chaitanya Kumar Jha, Ph.D. (Government Science College, 

Vankal, Mangrol, Gujarat, India), S. Chandra Nayak, Ph.D. 

(Department of Studies in Biotechnology, University of Mysore, 

Karnataka, India), and Vivek Kumar Bajpai, Ph.D. (Department of 

Energy and Materials Engineering, Dongguk University-Seoul, 

Seoul, Republic of Korea) 

In series: Microbiology Research Advances 
2019. 397 pp. 

Hardcover: 978-1-53614-679-0. $230.00. 

e-book: 978-1-53614-680-6. $230.00. 
This book comprises a total of fourteen chapters contributed by experts from different countries across the globe. The book 

is divided into five sections containing two to three chapters each. It is a comprehensive collection of articles that give an 

overview of microbial catalysts which include enzymes that contribute to many fields and are widely used in industrial 
products. Microorganisms have served and continue to serve as one of the largest and useful sources of many enzymes 

used in foods and the food industry. Microbial catalysts are environmentally friendly and consume lower energy. A 

particular focus of this book is on applied and industrial microbiology, agricultural microbiology, and food microbiology. 
All of the sections discuss microbial catalysts, enzymes with respect to their function and their benefits to humankind in 

general, and biotechnology as a subject of which enzymology is an integral part. This book deals also with the structure 

and function of some microbial enzymes. Microbial catalysts are generally preferred than plants and animals as sources of 
industrial enzymes because their production cost is low. In addition, their enzyme content is more predictable and 

controllable, and more so because of the easy availability of raw materials with constant composition for their cultivation. 

Microbial Catalysts. Volume 2 

Shadia M. Abdel-Aziz, PhD (Microbial Chemistry Department, Genetic Engineering and 

Biotechnology Research Division, National Research Centre, Giza, Egypt), Neelam Garg, PhD 

(Department of Microbiology, Faculty of Life Sciences, Kurukshetra University, Kurukshetra, 

Haryana, India), Abhinav Aeron, PhD (Department of Biosciences, College, Muzaffarnagar, 

Uttar Pradesh, India), Chaitanya Kumar Jha, PhD (Government Science College, Vankal, 

Mangrol, Gujarat, India), S. Chandra Nayak, PhD (Department of Studies in Biotechnology, 

University of Mysore, Karnataka, India), and Vivek Kumar Bajpai, PhD (Department of Energy 

and Materials Engineering, Dongguk University-Seoul, Seoul, Republic of Korea) 

In series: Microbiology Research Advances 
2019. 

Hardcover: 978-1-53616-088-8. $230.00. 
e-book: 978-1-53616-089-5. $230.00. 

This book comprises a total of 14 chapters contributed by experts from different countries worldwide. It is a 

comprehensive collection of articles to illustrate an overview of microbial catalysts that include enzymes widely contribute 

to many fields infood and industrial products. Microorganisms have served and continue to serve as one of the largest and 

most useful sources of many enzymes used in foods and the food industry. Microbial catalysts are environmentally friendly 

and consume lower energy. A particular aim of this book is focused on applied and industrial microbiology, agricultural 
microbiology, and food microbiology. All sections discuss microbial catalysts viz., enzymes with respect to their function 

and its benefit to human kind especially, and to biotechnology as a subject of which enzymology is an integral part. The 

book also deals with structure and function of some microbial enzymes. Microbial catalysts are generally preferred than 
plant and animal as sources of industrial enzymes because their production cost is low. In addition, enzymes are more 

predictable and controllable, and more so because of the easy availability of raw materials with constant composition for 

their cultivation. 
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Plant Growth Promoting Microorganisms: Microbial Resources 

for Enhanced Agricultural Productivity 

Niranjan S. Raj (Department of Studies in Microbiology, Karnataka 

State Open University, Mukthagangothri, Mysuru, India) and A. C. 

Udayashankar (Department of Studies in Biotechnology, University 

of Mysore, Manasagangotri, Mysore, India) 

In series: Microbiology Research Advances 
2019. 354 pp. 

Hardcover: 978-1-53615-776-5. $230.00. 
e-book: 978-1-53615-777-2. $230.00. 

Plant growth promoting microorganisms (PGPM) have gained acceptance and 

importance due to their dual benefits of promoting plant growth in addition to managing 
plant pests and diseases and are extensively used as microbial inoculants in improving 

agricultural productivity. Use of PGPM mixtures and their integration with other means, 
like host resistance and chemicals, has proven to be more useful in management of 

several disease problems. Successful greenhouse and field demonstrations have been done using PGPM for growth 

promotion and resistance induction in various crops, against a broad spectrum of pathogens. Practical use of PGPM-based 
products has advanced and many formulations are made available in commercial scale, and more are currently under 

development. Further, novel formulation technologies have been formulated. Microorganisms constitute the major players 

in the rhizosphere and their composition and biomass significantly alters the plants response to the environment. 
Composition and interaction of rhizomicroflora with its surroundings highly influences plant health and productivity. Such 

beneficial rhizo-ecosystems engineering and manipulation of the rhizosphere to exploit or enhance this innate genetic 

potential, which will most probably play a key role in the future development of sustainable agricultural processes, is also 
reviewed. In recent years, a substantial amount of work has been done in the area of PGPM and voluminous literature is 

available. This book presents a methodical, comprehensive and latest research survey in this area. An overview of the scale 

and impact of PGPM in plant growth promotion and management of crop diseases, focusing attention on details most 
relevant to the development and application of biological control strategies involving various microbial strains is discussed. 

Problems and prospects of commercialization, advantages and disadvantages of their use andtheir potential for integrated 

pest management are also outlined. Most of the available books either refer to the subject of plant growth promoting fungi 
or plant growth promoting bacteria, however, this comprehensive book includes research pertaining to all beneficial 

microorganisms that are plant growth promoting in nature. Moreover, this is a rapidly developing field of research and has 

global impact. Therefore, keeping in pace with the latest developments in this area is totally necessary, and this book will 
be a latest and up-to-date compilation of the research from different parts of the world. 

Special Topics 

A Comprehensive Guide to Aptamers 

Tom Shuster 

In series: Life Sciences Research and Development 
2019. 166 pp. 

Softcover: 978-1-53616-293-6. $95.00. 
e-book: 978-1-53616-294-3. $95.00. 

This collection opens with a focus on recent advancements on the development of nucleic acid aptamers as alternative 

delivery systems for therapeutic oligonucleotides. Additionally, key examples of targeted delivery of the most common 
nucleic acid therapeutics, including small interfering RNAs, short hairpin RNAs, microRNAs and antisense 

oligonucleotides for a number of disorders are discussed. The following chapter deals with in vivo studies that were 

conducted with radiopharmaceuticals based on aptamers, the radionuclides used, the radiolabeling strategies, the chemical 
modifications of interest to improve their properties, and the main aptamers advantages and drawbacks for application as 

radiopharmaceuticals. In conclusion, the authors discuss the perspectives of using aptamers in various detection methods, 

their advantages and disadvantages, and the results of such work carried out through the present day. 

Bird Biographies 

Author: Alice E. Ball  

Illustrator: Robert Bruce Horsfall 

In series: Birds - Evolution, Behavior and Ecology 
2020. 

Hardcover: 978-1-53616-460-2. $160.00. 

e-book: 978-1-53616-461-9. $160.00. 
The purpose of this book is to give, not only a portrait and a description of the birds, but a summing up of the beneficial 

and injurious habits of each, gained from the highest authorities obtainable. The book is intended for those who long to 
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know birds intimately and intelligently, and wish to belong to the great army of bird-students who are “doing their bit” to 

preserve the bird-life of our country. 

Innovations in Life Science Research 

Rajeshwar P. Sinha (Laboratory of Photobiology and Molecular 

Microbiology, Centre of Advanced Study in Botany, Banaras Hindu 

University, Varanasi, India Centre of Advanced Study in Botany, 

Banaras Hindu University, Varanasi, India), Shashi Pandey-Rai 

(Centre of Advanced Study in Botany, Banaras Hindu University, 

Varanasi, India) and Nandita Ghoshal (Centre of Advanced Study in 

Botany, Banaras Hindu University, Varanasi, India) 

In series: Life Sciences Research and Development 
2019. 420 pp. 

Hardcover: 978-1-53615-868-7. $230.00. 

e-book: 978-1-53615-869-4. $230.00. 
At any given moment, a number of innovations in life science research occurs. There has 

always been an ever-increasing demand for the interdisciplinary research in life science 

to solve the problems of mankind. It is a challenging task to bring the fruits of laboratory level research to the commercial 
level for the welfare of humans. This book is an attempt to keep abreast with the recent innovations made in various fields 

of life science research. The book encompasses topics ranging from prokaryotic microscopic organisms to eukaryotic 

higher plants, distributed in fifteen chapters for the benefit of graduate and postgraduate students as well as young 
researchers, scientists and professionals. The book deals with topics pertaining to natural sunscreens, secondary 

metabolites, genome editing, molecular markers, stress biology, crop improvement, herbal medicines, plant diseases, 

genetic engineering, biotechnology and aspects related to ecology. This book imparts the latest innovations and knowledge 
in the specific fields of life sciences. In addition, it also provides details of newer and state-of-the art technology/tools 

employed in achieving the potential of microbes and higher plants to make products that can be readily available for the 

welfare of humans. An insight for future perspectives has also been provided that makes this book highly useful and a 
must-read for students, researchers and professionals working in the field of microbiology, botany, biotechnology, 

agriculture, molecular biology, photobiology, ecology and other streams of life sciences. 

Mosquitos: Species, Distribution and Disease 

Tabitha Terry 

In series: Insects and Other Terrestrial Arthropods: Biology, Chemistry and Behavior 
2019. 248 pp. 

Hardcover: 978-1-53615-157-2. $160.00. 

e-book: 978-1-53615-158-9. $160.00. 
Mosquitos: Species, Distribution and Disease opens with a discussion on the potential use of plant-derived saponins as a 

natural larvicide to help prevent and control disease outbreaks in mosquito-infested areas. The general background of 

saponins, examples of saponin-containing plants and the uses of crude saponins are furthermore discussed. The authors 
develop practical perspectives on controlling tropical disease vectors in an eco-friendly manner. The authors also provide 

updated lists of the mosquito species present in the eastern states of the Arabian Peninsula, with information on their 
collection sites and distribution. New records of some adults are published for the first time from Qatar. An investigation of 

the morbidity of epidemic vector-borne diseases is also considered. Intracellular population dynamics of viruses under a set 

of biologically sound parameter values are studied, and statistical tools are used to quantify the estimability of model 
parameters under distinct scenarios. The resulting mathematical model can also be applied in clinical settings where there 

is a growing body of work on the within-host dissemination of flaviviruses. 

Zoology 

Advances in Animal Science and Zoology. Volume 13 

Owen P. Jenkins 

In series: Advances in Animal Science and Zoology 
2019. 209 pp. 

Hardcover: 978-1-53616-048-2. $250.00. 
e-book: 978-1-53616-049-9. $250.00. 

The opening chapter of Advances in Animal Science and Zoology. Volume 13 reviews the parasite morphology, genetic 
variability, transmission dynamics in both intermediate and definitive hosts and the parasite-host relationship, emphasizing 

the metabolic and physiologic alterations in hosts of Angiostrongylus cantonensis. In the second chapter, nematode biology 

is examined in the context of understanding the infective juveniles persistence, distribution, and effect on insect 
populations. Potential entomopathogenic nematodes species are identified by distribution, survival, persistence, infectivity 
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of wide host range. Continuing, the authors attempt to explain how Rocky Mountain elk, generally are considered a 

northern montane ungulate, survive in the Oscura Mountains, a Chihuahuan Desert range located in south-central New 
Mexico, US. Additionally, this compilation discusses how the effect of predation on ungulates remains contentious, at least 

in part due to a lack appreciation for the importance of local environmental conditions on predator-prey relationships. The 

authors study insect pollinators’ status of Talbotiella gentii for five years, focusing on the flowers of the trees in five 
locations, determining that there were no animal pollinators present. This is a major threat and could lead to the extinction 

of the species. The next section proposes that despite the industrialization of Rourkela, the butterfly diversity at the 

National Institute of Technology (NIT) campus is not very affected. Moreover, it suggests the need for taking up 
conservation measures to sustain the butterfly faunal diversity of the NIT campus. Subsequently, catfish are examined due 

to their potential influence on aquatic ecosystems. The catfish population can dispose of up to 26% of the total fish 

biomass, therefore it plays an important role in the biomanipulation of many freshwater systems. Methods for capturing 
catfish are also evaluated. It is determined that the most effective method is the use of long-lines simulating angling with a 

supporting buoy, as it predominantly results in the fish being caught alive. Only a low mortality rate is connected with the 
method of long-lines in comparison to other methods. The authors discuss European catfish, a large species with only a few 

competitors likely tomust be apparent in any locality. Moreover, the additional threat of hybridization between the invasive 

European catfish and closely related native species is explored. The author’s attempt to predict the forage potential in three 
forest tree species based on tree species and size, focusing on species commonly consumed by red deer, namely aspen, goat 

willow, and rowan. The final chapter presents various types of snakes by geography and clinical manifestations according 

to known venom toxins, thus allowing clinicians to treat the patient even when specific identification is not possible. 

Advances in Animal Science and Zoology. Volume 14 

Owen P. Jenkins 

In series: Advances in Animal Science and Zoology 
2020. 

Hardcover: 978-1-53616-489-3. $250.00. 
e-book: 978-1-53616-490-9. $250.00. 

Advances in Animal Science and Zoology. Volume 14 first explores progress in drone-based research methods applied to 

animal ecology, in terms of applications to the field study of large birds of prey. Drone-based research methods have 
evolved out of the larger technology field of geomatics and are entwined with developments in GPS and biotelemetry, 

which enable accurate location recording, image capture and specimen behavioral assessment. Next, the authors discuss 

how our understanding of the reproductive physiology of male honey bees has advanced due to improved breeding 
techniques in apiculture, especially artificial insemination. A bioindicator is an organism sensitive to environmental 

changes and, therefore, its absence or scarcity indicates that there is some factor that is modifying the normal conditions of 

the environment. In one study, the authors explore the way in which amphibians are excellent bioindicators. Mitochondria-

rich cells are integral component of the heterocellular amphibian skin epithelium and common to all species, participating 

in Cl- conductance and H+ secretion. As such, a graphic cell model is used to describe the Cl- conductance pathway based 

on the available data. The molecular basis of this complex pathway remains to be explored. Four species of closely-related 
Iguanian lizards coexist along the length of the pampean coastal sand dunes of Argentina in assemblages with different 

combinations that vary from two to four species, according to the locality. The authors examine community organization 

and species coexistence of these assemblages at two scales: local and regional. The lizard endemic in the Coachella Valley, 
a region including cities aiming to benefit from a burgeoning second home-golf resort market, is explored. The entire range 

of the Coachella Valley fringe-toed lizard (Uma inornata), was restricted to a 33,500 ha sand dune system that occupied the 

center of the valley. By 1980 over 95% of that sand dune system was developed or fragmented into parcels too small 
support lizard populations. The penultimate chapter reviews a number of factors that impinge on shoal-mate choice in fish, 

including body coloration and pattern, body size, shoal size, sex, behavior, and background coloration. The objective of the 

concluding work is to compare the size of the right and left bulls of the Tursiops truncates, as well as between males and 
females. Six morphometric measurements of eight organisms were obtained and a student t was applied for comparison 

with a significance of p <0.05. 

Biodiversity of the Bulgarian-Romanian Section of the Lower 

Danube 

Peter Stanislavov Shurulinkov, PhD, Zdravko Hubenov, PhD, 

Stoyan Beshkov, PhD and Georgi Popgeorgiev, PhD (National 

Museum of Natural History, Bulgarian Academy of Sciences, Sofia, 

Bulgaria) 

In series: Animal Science, Issues and Research 
2019. 461 pp. 

Hardcover: 978-1-53615-663-8. $230.00. 

e-book: 978-1-53615-664-5. $230.00. 
The Danube River is the second longest river in Europe; it flows through ten countries 

and is 2,850 km in length. In its lower stretches it passes through large lowlands and 

remains an almost intact natural ecosystem. For 470 km, the river acts as a border 
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between Bulgaria and Romania and provides a refuge for very rich, yet insufficiently studied, biodiversity. The flora and 

fauna of this area, not far from the Danube Delta biosphere reserve, and its environmental importance are the topics of this 
book. The book is comprised of 12 separate scientific articles (chapters) that each contain specialized information about 

key organism groups forming the typical Lower Danube ecosystem. Vertebrate fauna of the study region includes 392 

species out of which 83 species are fishes, 19 are amphibians, 15 are reptiles, 201 are birds, and 74 are mammals. Birds are 
presented in three separate articles with a focus on heron colonies, water birds in the marshlands, and diurnal raptors. 

Among the invertebrates, several key groups which are comparatively well-studied, are presented, including mollusks; 

dragonflies and damselflies (in overall 52 species); dipterans of suborder Nematocera (153 species); mayflies (52 species); 
stoneflies (3 species); and caddisflies (49 species), butterflies (153 species). An article about habitats and typical plants of 

the Danube plain is also included. The articles all contain information on the status, distribution and ecology of the study’s 

organism groups, and the threats they face. Overall numbers and population trends of some of the presented taxa are also 
included; 281 maps, 29 graphs, 21 tables and 49 photographs help illustrate various aspects of the collected data. The 

authors of the articles are well-known and experienced experts on specific organism groups, working mainly out of two 
institutions of the Bulgarian Academy of Sciences: the National History Museum (Sofia) and the Institute of Biodiversity 

and Ecosystem Research (Sofia). 

Chimpanzee Behaviour: Recent Understandings from Captivity and the Forest 

Mary Lee Abshire Jensvold, Ph.D. (Central Washington University, Ellensburg, WA USA and 

Friends of Washoe, Ellensburg, WA, USA) 

In series: Animal Science, Issues and Research 
2019. 218 pp. 

Hardcover: 978-1-53615-906-6. $160.00. 
e-book: 978-1-53615-907-3. $160.00. 

Chimpanzee Behaviour: Recent Understandings from Captivity and the Forest brings diverse topics together in one 

volume. It presents new data from chimpanzee hunting behaviour and tool use in the forest. It covers gestural 
communication in free-living populations and sign language communication in captive individuals. It presents research in 

chimpanzee artwork including numerous images. Finally it provides a framework for care in captivity with a humane 
approach. 

Encyclopedia of Animal Science (15 Volume Set) 

Douglas Drake and Tracey Klein 

In series: Animal Science, Issues and Research 
2019. 
Hardcover: 978-1-53615-691-1. $2250.00. 

e-book: 978-1-53615-692-8. $2250.00. 

This 15 volume set covers a wide range of topics, including: · marine mammals · zoonoses · toxins · climate change · 
evolution · animal anatomy. 

Salamanders: Habitat, Behavior and Evolution 

Rashid Gerasimov 

In series: Animal Science, Issues and Research 
2020. 
Softcover: 978-1-53616-470-1. $82.00. 

e-book: 978-1-53616-471-8. $82.00. 

In Waterton Lakes National Park, located in southwest Alberta, Canada, under-road crossing structures were installed in 
2008 to protect a population of long-toed salamander (Ambystoma macrodactylum) at Linnet Lake from mortality during 

breeding migrations that intersected with the park’s entrance road. This compilation first investigates orientation and 

movement patterns of marked individuals at Linnet Lake in 2013 and 2014, and at a smaller, shallower wetland Stable 
Pond in 2014 to document in detail how long-toed salamanders used the terrestrial landscape around breeding sites during 

adult migration and juvenile dispersal. Following this, the authors use generalized linear models to model salamander 

occurrence and abundance in the Beaver Hills region of north-central Alberta as a function of land cover type and pocket 
gopher density. The authors go on to address whether any ecological barriers exist in the distribution range of the two newt 

species N. strauchii and N. crocatus. According to the findings of this study, an identity test was found to be significantly 

different from the null distribution, whereas a background test was not significantly different from the null distribution. 
The concluding chapter summarizes the processes by which light is converted into neural signals by rods and cones and 

then transmitted to downstream neurons in the retina, with a focus on salamander photoreceptors. The different types of 

photoreceptor cells and other light-sensitive cells in salamanders and their role in vision are also discussed. 
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Sheep Diseases: Signs, Symptoms and Prevention 

Michael Papst 

In series: Animal Science, Issues and Research 
2019. 132 pp. 

Softcover: 978-1-53615-987-5. $82.00. 
e-book: 978-1-53615-988-2. $82.00. 

Sheep Diseases: Signs, Symptoms and Prevention first addresses a comprehensive review of sheep mastitis. The authors 

covers up-to-date reports on aetiology and epidemiology, important features of the disease, such as pathogenesis, clinical 
signs and diagnosis, and the current knowledge on treatment and prophylactic strategies for mastitis control. The following 

study examines listeriosis, a life threathening disease. Infections are caused by Listeria monocytogenes, which enters by 

inhalation, orally and by ocular mucosa. Normally, disease will not be produced if the host is immunocompetent, but when 
the immune system is depressed. Aiming to evaluate lesions caused by listeriosis in sheep from 2013 to 2017, all cases sent 

to the Research Center of Advanced Studies in Animal Health were analyzed. The concluding investigation aims to 

identify diseases transmitted by Melophagus ovinus, since it serves as vector of pathogenic diseases such as Trypanosoma 
melophagium, Anaplasma ovis, Blue tongue virus, Bartonella schoenbuchensis, Bartonella chomelii, Bartonella melophagi, 

and Bartonella spp all over the world. 

The Zoological Guide to Crustacea 

Noelle Lachance 

In series: Animal Science, Issues and Research 
2019. 

Softcover: 978-1-53616-366-7. $95.00. 
e-book: 978-1-53616-367-4. $95.00. 

The Zoological Guide to Crustacea opens by providing an update on the cave crustacean decapods from Mexico, because 

in the last thirty years several species have been described. Mexico has diverse cave environments according to cave origin, 
such as: karstic caves, volcano caves with freshwater habitats and anchialine caves with marine and brackish habitats. The 

following study focuses on a total of 2,700 Artemia franciscana collected at the Al Wathba Reserve between December 

2017 and May 2018, which were examined for the presence of larval helminths by direct microscopy of glycerin mounted 
specimens. Of these, 341 (= 12.6%) specimens contained different species of the Hymenopepididae and Progynotaeniidae 

families. The penultimate study investigates whether the non-marine ostracod Heterocypris incongruens can detect and 

react to chemical compounds derived from a predator and from injured conspecifics. The closing study demonstrates the 
diversity of larval phases and their importance to lobster populations and fisheries, and provides a summary of larval 

developmental patterns and behaviors and their potential impacts on larval dispersal and lobster demographic connectivity. 

Zoonomia. Volume I: The Laws of Organic Life 

Erasmus Darwin, M.D. F.R.S 

In series: Animal Science, Issues and Research 
2019. 352 pp. 

Hardcover: 978-1-53614-872-5. $250.00. 

e-book: 978-1-53614-873-2. $250.00. 
This 2 volume set is written by the grandfather of Charles Darwin. The purpose of the books is to reduce the facts 

belonging to animal life into classes, orders, genera, and species; and, by comparing them with each other, to unravel the 

theory of diseases. 

Zoonomia. Volume II: The Laws of Organic Life 

Erasmus Darwin, M.D. F.R.S 

In series: Animal Science, Issues and Research 
2019. 411 pp. 

Hardcover: 978-1-53614-874-9. $275.00. 
e-book: 978-1-53614-875-6. $275.00. 

This 2 volume set is written by the grandfather of Charles Darwin. The purpose of the books is to reduce the facts 

belonging to animal life into classes, orders, genera, and species; and, by comparing them with each other, to unravel the 
theory of diseases. 
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MATHEMATICS AND STATISTICS  

Applied Mathematics 

Mathematical Modeling of Real World Problems: Interdisciplinary Studies in Applied 

Mathematics 

Zafer Aslan (Istanbul Aydın University, Computer Sciences, Istanbul, Turkey), Funda Dökmen 

(Kocaeli University, Food and Agricultural Vocational School, Kocaeli, Turkey), Enrico Feoli 

(University of Trieste, Department of Life Sciences, Trieste, Italy) and Abul H. Siddiqi (Sharda 

University, Greater Noida, NCR, India) 

In series: Mathematics Research Developments 
2019. 

Hardcover: 978-1-53616-267-7. $230.00. 
e-book: 978-1-53616-269-1. $230.00. 

Data mining provides avenues for proper understanding of real world problems. For researchers interested in data mining 

and new applications, this book is a multidisciplinary ‘handbook’ in data processes, engineering and medical applications. 
The authors from the different parts of the world discuss major issues of importance for integrated mathematical 

implementation and developing experiences. From the general spectrum, the individual spectra can be allowing for 

separate detection and monitoring of the problem by decomposing the space and time series into signal and noise 
components. It provides an up-front review of mathematical modeling of real world problems and interdisciplinary studies 

in applied mathematics that are not only for scientists, engineers, planners or, social scientists but because also everyone 

can read and understand the real world problems from environment to medicine and their interaction to mathematical 
implementation. Mathematical studies of the book are aimed to analyze and visualize real world problems in engineering 

and environmental studies like drought survey, precipitation and erosivity, cloud clarification, estimation of convection 

scheme and non-linear time series of air pollution, water management, water quality and river pollution and also in medical 
sciences like, ECG analyses, neurosurgery, computational neuroscience, brain disasters, Parkinson diseases, support vector 

machine, logic and mathematics. Authors recommend it to researchers with an interest in interaction of social, 
environmental, agricultural and medical scientists, engineers and planners who are applying wavelets and applied 

mathematics in their research. The book was edited by Prof. Dr. Zafer ASLAN – Istanbul Aydın University, Assoc. Prof. 

Dr. Funda DÖKMEN – Kocaeli University, Prof. Dr. Abul Hasan SIDDIQI – Sharda University and Prof. Dr. Enrico 

FEOLI – University of Trieste. 

Nonlinear Integral Equations on Time Scales 

Svetlin G. Georgiev (Sorbonne University, Paris, France; Faculty of 

Mathematics and Informatics, Department of Differential 

Equations, Sofia University, Sofia, Bulgaria) and Inci M. Erhan 

(Atilim University, Department of Mathematics, Ankara, Turkey) 

In series: Theoretical and Applied Mathematics 
2019. 356 pp. 

Hardcover: 978-1-53615-021-6. $230.00. 
e-book: 978-1-53615-022-3. $230.00. 

This book presents an introduction to the theory of nonlinear integral equations on time 

scales. Many population discrete models such as the logistic model, the Ricker model, 
the Beverton-Holt model, Leslie-Gower competition model and others can be 

investigated using nonlinear integral equations on the set of the natural numbers. This 

book contains different analytical and numerical methods for investigation of nonlinear 

integral equations on time scales. It is primarily intended for senior undergraduate 

students and beginning graduate students of engineering and science courses. Students in 

mathematical and physical sciences willfind many sections of direct relevance. This book contains nine chapters, and each 
chapter consists of numerous examples and exercises. 
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Uncertainty Quantification: Advances in Research and Applications 

Luis Chase 

In series: Mathematics Research Developments 
2019. 134 pp. 

Softcover: 978-1-53614-862-6. $82.00. 
e-book: 978-1-53614-863-3. $82.00. 

In recent times, polynomial chaos expansion has emerged as a dominant technique to determine the response uncertainties 

of a system by propagating the uncertainties of the inputs. In this regard, the opening chapter of Uncertainty Quantification: 
Advances in Research and Applications, an intrusive approach called Galerkin Projection as well as non-intrusive 

approaches (such as pseudo-spectral projection and linear regression) are discussed. Next, the authors introduce a new 

methodology to determine the uncertainties of input parameters using CIRCÉ software to overcome the reliance on expert 
judgment. The goal is to determinate and evaluate the uncertainty bounds for physical models related to reflood model of 

MARS-KS code Vessel module (coupled with COBRA-TF) using both CIRCÉ and the experimental data of FEBA. Lastly, 

uncertainties related to rheological model parameters of skeletal muscles are modeled and analyzed, and available data are 
acquired and fused for hyperelastic constitutive model parameters with Neo-Hookean and Mooney-Rivlin formulations. 

Undergraduate Research at Cameron University on Iterative Procedures in Banach and 

Other Spaces 

Ioannis K. Argyros (Cameron University, Department of Mathematical Sciences, Lawton, OK, 

US) and Samundra Regmi (Cameron University, Department of Mathematical Sciences, 

Lawton, Oklahoma, US) 

In series: Mathematics Research Developments 
2019. 

Hardcover: 978-1-53616-058-1. $195.00. 
e-book: 978-1-53616-059-8. $195.00. 

This book is intended for undergraduate and graduate researchers and practitioners in computational sciences and as a 

reference book for an advanced computational methods course. We have included new results for iterative procedures in 
abstract spaces general enough for handling inverse problems in various situations related to real-life problems through 

mathematical modeling. The book contains a plethora of updated bibliography and provides comparison between various 

investigations made in recent years in the field of computational mathematics in the wide sense. Iterative processes are the 
tools used to generate sequences approximating solutions of equations describing the real-life problems stated above and 

others originating from Biosciences, Engineering, Mathematical Economics, Mathematical Biology, Mathematical 

Chemistry, Mathematical Physics Medicine, Mathematical Programming, and other disciplines. The book also provides 
recent advancements on the study of iterative procedures and can be used as a source from which one can obtain the proper 

method to use in order to solve a problem. The book requires a fundamental background in Mathematical Statistics, Linear 

Algebra and Numerical Analysis. It may be used as a self-study reference or as a supplementary text for an advanced 
course in Biosciences, Engineering and Computational Sciences. 

Data Analysis 

Statistical Modelling of Complex Correlated and Clustered Data Using Household Surveys 

Data in Africa 

Ngianga-Bakwin Kandala, PhD (Faculty of Engineering and Environment, Northumbria 

University, UK), and Lawrence Kazembe, PhD (Head of Department, Statistics and Population 

Studies, Faculty of Science, University of Namibia) 

In series: Research Methodology and Data Analysis 
2019. 

Hardcover: 978-1-53615-981-3. $230.00. 
e-book: 978-1-53615-982-0. $230.00. 

In order to assist a hospital in managing its resources and patients, modelling the length of stay is highly important. Recent 

health scholarship and practice has largely remained empirical, dwelling on primary data. This is critically important, first, 
because health planners generally rely on data to establish trends and patterns of disease burden at national or regional 

level. Secondly, epidemiologists depend on data to investigate possible risk factors of the disease. Yet the use of routine or 

secondary data has, in recent years, proved increasingly significant in such endeavours. Various units within the health 
systems collected such data primarily as part of the process for surveillance, monitoring and evaluation. Such data is 

sometimes periodically supplemented by population-based sample survey datasets. Thirdly, coupled with statistical tools, 

public health professionals are able to analyze health data and breathe life into what may turn out to be meaningless data. 
The main focus of this book is to present and showcase advanced modelling of routine or secondary survey data. Studies 

demonstrate that statistical literacy and knowledge are needed to understand health research outputs. The advent of user-

friendly statistical packages combined with computing power and widespread availability of public health data resulted in 
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more reported epidemiological studies in literature. However, analysis of secondary data, has some unique challenges. 

These are most widely reported health literature, so far has failed to recognize resulting in inappropriate analysis, and 
erroneous conclusions. This book presents the application of advanced statistical techniques to real examples emanating 

from routine or secondary survey data. These are essentially datasets in which the two editors have been involved, 

demonstrating how to tackle these challenges. Some of these challenges are: the complex sampling design of the surveys, 
the hierarchical nature of the data, the dependence of data at the sampled cluster and missing data among many more 

challenges. Using data from the Health Management Information System (HMIS), and Demographic and Health Survey 

(DHS), we provide various approaches and techniques of dealing with data complexity, how to handle correlated or 
clustered data. Each chapter presents an example code, which can be used to analyze similar data in R, Stata or SPSS. To 

make the book more concise, we have provided the codes on the book’s website. The book considers four main topics in 

the field of health sciences research: (i) structural equation modeling; (ii) spatial and spatio-temporal modeling; (iii) 
correlated or clustered copula modeling; and (iv) survival analysis. The book has potential to impact methodologists, 

including students undertaking Master’s or Doctoral level programmes as well as other researchers seeking some related 
reference on quantitative analysis in public health or health sciences or other areas where data of similar nature would be 

applicable. Further the book can be a resource to public health professionals interested in quantitative approaches to answer 

questions of epidemiological nature. Each chapter starts with a motivating background, review of statistical methods, 
analysis and results, ending discussion and possible recommendations. 

General Mathematics 

Connections between Mathematics, the Arts and Architecture 

Nicoletta Sala (Institute for Complexity Study, Rome, Italy, (Italy)); 

ISSI (Institute for Scientific and Interdisciplinary Studies, Locarno, 

Switzerland) and Gabriele Cappellato (Academy of Architecture 

Mendrisio, USI- Largo Bernasconi, Mendrisio, Switzerland) 

In series: Mathematics Research Developments 
2019. 308 pp. 

Hardcover: 978-1-53615-195-4. $230.00. 
e-book: 978-1-53615-196-1. $230.00. 

The purpose of this book is to analyze the interdisciplinary aspects of mathematics and 

geometry in reference to nature, art, and architecture. In Chapter 1, we introduce 
symmetry and its different meanings. Symmetry is a notion, which has been applied in 

the arts and architecture to find harmony and beauty. It joins aesthetics and practice, 

science and economy, mathematics and philosophy. In this chapter, we also analyze the 
influence of Vitruvius and the concept of old symmetry, received by the Renaissance. It 

is also interesting to note how in contemporary architecture there is often the presence of 

the “break” of symmetry (for example in the Frank O. Gehry’s works). Chapter 2 explains how proportions, and in 
particular, the golden section, has introduced aesthetic canons that have strongly influenced many artists like Polycletus, 

and architects, from Ictinus to Le Corbusier. In Chapter 3, we discover how curves and spirals find their application in 
artistic works, for example in Mycenaean jewelry, and architectural works, from the Baroque of Francesco Borromini to 

the Land Art of Smithson. Chapter 4 presents the importance and influence that Platonic solids and polyhedrons have had 

on philosophy and art through different historical periods and different cultures. For instance, we look at how Platonic 
solids are connected to the theory of Empedocles’ elements and Hippocrates’ theory of humors. Chapter 5 describes 

surfaces, discovering how different cultures have used them in different manners, including Roman aqueducts, iron 

bridges, and finally arriving on modern structures that base their forms on hyperboloids and paraboloids. In Chapter 6, we 
introduce fractal geometry, as a geometry that tries to explain nature’s irregular shapes, trying to overcome the limitations 

imposed by “old” Euclidean geometry. We also analyze how fractal geometry has 

influenced architecture in this century. 

General Statistics 

Statistics. Volume 1: The Fundamentals 

Kunihiro Suzuki (Kaigan, Minato-ku, Tokyo, Japan) 

In series: Mathematics Research Developments 
2019. 492 pp. 

Hardcover: 978-1-53614-462-8. $310.00. 
e-book: 978-1-53614-463-5. $310.00. 

We utilize statistics in our daily lives when we evaluate TV program ratings, predict 

voting outcomes, prepare stock, predict the amounts of sales, and evaluate the 
effectiveness of medical treatment. We predict the result not on the basis of personal 

experience, but on the basis of data. However, the accuracy of the prediction depends on 
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the data, the theory, and the depth of understanding the model. In this book, the author analyzes fundamental models to 

advanced models without skipping their derivation processes. It is then possible to clearly understand the assumption and 
approximations used in the model, and hence understand the limitation of the model. We also cover almost all of the 

subjects in statistics since they are all related to each other. Although this book treats advanced models, people who are not 

professional in science can easily understand the content since by stepping up the derivation from the fundamental level to 
the advanced level. The author does hope that readers can understand the meaning of the models in statistics and 

techniques to reach the final results. 

Logic 

An Essential Guide to Fuzzy Systems 

Michael Gr. Voskoglou, PhD (Professor Emeritus of Mathematical Sciences, Graduate 

Technological Educational Institute of Western Greece, School of Technological Applications, 

Patras, Greece) 

In series: Computational Mathematics and Analysis 
2019. 

Hardcover: 978-1-53616-128-1. $230.00. 
e-book: 978-1-53616-129-8. $230.00. 

The recent development of the fuzzy set theory has given scientists the opportunity to model under conditions which are 

vague or not precisely defined, thus succeeding to solve mathematically problems whose statements are expressed in our 
natural language. Since Zadeh introduced the concept of fuzzy set in 1965, many efforts have been made by specialists for 

improving its effectiveness to deal with uncertain, ambiguous and vague situations. As a result a series of extensions and 

generalizations of the ordinary fuzzy set followed and several theories have been proposed as alternatives to the fuzzy set 
theory. The spectre of applications of those theories has been rapidly expanded during the last years covering physical 

sciences, economics and management, expert systems like financial planners, diagnostic, meteorological, information-

retrieval, control systems, etc, industry, robotics, decision making, programming, medicine, biology, humanities, education 
and almost all the other sectors of the human activity, including human reasoning itself. The target of the present book is to 

become an essential guide to fuzzy sets and systems and to related theories. The whole book consists of ten chapters and a 
shorter commentary. It starts from the history and an introduction to fuzzy sets and logic and from a brief exposition of 

related theories. The management of the uncertainty in fuzzy environment as well as the evaluation of fuzzy data, 

frequently appearing nowadays in science and technology, are also studied. Assessment methods are presented using tools 
such as triangular fuzzy numbers, fuzzy relation equations and the grey system theory. An introduction to the theory of 

fuzzy graphs, a review of the hybrids of neural networks and fuzzy logic and an introduction to single valued neutrosophic 

numbers and the granular calculus of single valued neutrosophic functions are also contained among the topics of the book. 
More specialized topics include the controllability of non linear fuzzy fractional differential systems, the use of fuzzy 

probability and fuzzy possibility theory for integrating the voltage sag type detection of electrical networks, the 

presentation of an algorithm to highlight the importance of using statistical methods in pattern recognition, the study of the 
known from Physics Goursat problem for a fuzzy hyperbolic equation under the fractional Caputo g-derivative for fuzzy-

valued multivariable functions an a hybrid fuzzy potential field method for the navigation of Sumo robots. It is hoped that 

all the above information can provide a framework to the readers of the book that enable them to proceed to a deeper study 
of fuzzy systems and the related to them theories. 

Mathematical Modeling 

Mathematical Modeling for the Solution of Equations and Systems of Equations with 

Applications. Volume III 

Ioannis K. Argyros (Cameron University, Department of Mathematical Sciences, Lawton, OK, 

US) and Santhosh George (Department of Mathematical and Computational Sciences, NIT 

Karnakata, India) 

In series: Mathematics Research Developments 
2019. 

Hardcover: 978-1-53615-942-4. $270.00. 

e-book: 978-1-53615-943-1. $270.00. 
These books are intended for undergraduate, graduate researchers and practitioners in computational sciences, and as 

reference books for an advanced computational methods course. We have included new results for iterative procedures in 
abstract spaces general enough for handling inverse problems in various situations related to real life problems through 

mathematical modeling. These books contain a plethora of updated bibliography and provide comparison between various 

investigations made in recent years in the field of computational mathematics in the wide sense. Iterative processes are the 
tools used to generate sequences approximating solutions of equations describing the real life problems stated above and 

others originating from biosciences, engineering, mathematical economics, mathematical biology, mathematical chemistry, 
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mathematical physics medicine, mathematical programming, and other disciplines. These books also provide, recent 

advancements on the study of iterative procedures, and can be used as a source from which one can obtain the proper 
method to use in order to solve a problem. The books require a fundamental background in mathematical statistics, linear 

algebra and numerical analysis. It may be used as a self-study reference or as a supplementary text for an advanced course 

in biosciences, engineering and computational sciences. 

Numerical Analysis 

Statistics. Volume 3: Categorical and Time Dependent Data 

Analysis 

Kunihiro Suzuki (Kaigan Minato-ku, Tokyo, Japan) 

In series: Mathematics Research Developments 
2019. 488 pp. 
Hardcover: 978-1-53615-124-4. $270.00. 

e-book: 978-1-53615-125-1. $270.00. 

We utilize statistics when we evaluate TV program ratings, predict voting outcomes, 

prepare stock, predict the amount of sales, and evaluate the effectiveness of medical 

treatment. We want to predict the results not on the basis of personal experience or 
images, but on the basis of corresponding data. The accuracy of the prediction depends 

on the data and related theories. It is easy to show input and output data associated with 

a model without understanding it. However, the models themselves are not perfect, 
because they contain assumptions and approximations in general. Therefore, the 

application of the model to the data should be careful. We should know what model we 

should apply to the data, what parameters are assumed in the model, and what we can 
state based on the results of the models. Let us consider a coin toss, for example. When we perform a coin toss, we obtain a 

head or a tail. If we try the toss a coin three times, we may obtain the results of two heads and one tail. Therefore, the 

probability that we obtain for heads is , and the one that we obtain for tails is . This is a fact and we need not to discuss this 
any further. It is important to notice that the probability ( ) of getting a head is limited to this trial. Therefore, we can never 

say that the probability that we obtain for heads with this coin is , in which we state general characteristics of the coin. If 

we perform the coin toss trial 400 times and obtain heads 300 times, we may be able to state that the probability of 
obtaining a head is as the characteristics of the coin. What we can state based on the obtained data depends on the sample 

number. Statistics gives us a clear guideline under which we can state something is based on the data with corresponding 

error ranges. Mathematics used in statistics is not so easy. It may be tough work to acquire the related techniques. 

Fortunately, software development makes it easy to obtain results. Therefore, many members who are not specialists in 

mathematics can perform statistical analysis with these types of software. However, it is important to understand the 

meaning of the model, that is, why some certain variables are introduced and what they express, and what we can state 
based on the results. Therefore, understanding mathematics related to the models is invoked to appreciate the results. In 

this book, the authors treat models from fundamental ones to advanced ones without skipping their derivation processes. It 

is then possible to clearly understand the assumptions and approximations used in the models, and hence understand the 
limitation of the models. The authors also cover almost all the subjects in statistics since they are all related to each other, 

and the mathematical treatments used in a model are frequently used in the other ones. Additionally, many good practical 

and theoretical books on statistics are presented [1]-[10]. However, these books are oriented to special cases: Fundamental, 
mathematical, or special subjects. The author also aims to connect theories to practical subjects. He hopes that this book 

will aid readers in furthering their knowledge of special cases in statistics. 

Optimization 

A Closer Look at Loss Function 

Tatjana Sibalija (Belgrade Metropolitan University, Belgrade, Serbia) 

In series: Applied Statistical Science 

Edited by: Mohammad Ahsanullah (Rider University, Lawrenceville, NJ, US) 
2020. 

Softcover: 978-1-53616-540-1. $82.00. 
e-book: 978-1-53616-552-4. $82.00. 

The quality loss function, introduced by Japanese engineer, statistician and scientist Dr. Genichi Taguchi in the 1980s, is 

still one of the most interesting topics in applied industrial statistics and quality engineering and management, which 
presented a paradigm shift in quality loss and product, process and/or system quality conception. Taguchi emphasized a 

proactive approach toward quality in terms of embedding quality requirements into the design of product, process and/or 

system, which highly influenced today’s quality approaches such as the ‘quality-by-design’ concept strongly demanded in 
the era of the fourth industrial revolution that we are currently facing. This book contributes to a further development, 

extension and application of the Taguchi’s quality loss concept, aiming to overcome limitations of the traditional quadratic 

quality loss function and to address complex demands and circumstances in a dynamic and globalized contemporary 
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industrial sector. It presents essential issues and heterogeneous complementary aspects of the quality loss function, 

including the theoretical background and advances as well as different application studies. The opening chapter is 
dedicated to the quality loss functions used in quality engineering, presenting an in-depth theoretical background of the 

traditional loss function, the bounded loss function concept, i.e. the reflected normal loss function, and the family of 

inverted loss functions, and proposing the recently developed loss function types. The second chapter is focused on the 
Taguchi’s and inverted quality loss functions, univariate and multivariate types, and their advances and implications in 

tackling real, heterogeneous industrial problems in statistical quality and process control. The third chapter considers an 

application of the quality loss and quality cost concepts at a system level, by introducing the quality policy model of an 
organization, developed and implemented in a middle-sized manufacturing company in the automotive industry. The fourth 

chapter deals with the comparison and alignment of the Taguchi’s orthogonal arrays and the traditional full factorial 

approach for experimental design, including also the method for analysis of experimental results, depicted by two use cases 
from different industrial sectors. The last chapter proposes an advanced quality loss-based method for discrete process 

parameter optimization that tackles processes characterized by multiple correlated responses. The benefits of its 
implementation are illustrated on heterogeneous process optimization problems, and comparison with several frequently 

used optimization methods clearly demonstrates its superiority, effectiveness and applicability in real industrial conditions. 

Therefore, this book offers a unique combination of two aspects relevant for scientists and statisticians, and engineers and 
managers, respectively: (i) strong scientific background on the quality loss function, its modifications and extensions, and 

novel, advanced developments; (ii) hands on approach for application of the quality loss function-based methods designed 

for product, process and/or system quality improvement in different stages, from the experimental design, via analysis of 
experimental results and process parameter optimization, toward an organizational quality policy implementation. 

Convex Optimization: Theory, Methods and Applications 

Arto Ruud 

In series: Mathematics Research Developments 
2019. 158 pp. 
Softcover: 978-1-53614-696-7. $95.00. 

e-book: 978-1-53614-697-4. $95.00. 

Over the past two decades, it has been recognized that advanced image processing 
techniques provide valuable information to physicians for the diagnosis, image guided 

therapy and surgery, and monitoring of human diseases. Convex Optimization: Theory, 

Methods and Applications introduces novel and sophisticated mathematical problems 
which encourage the development of advanced optimization and computing methods, 

especially convex optimization. The authors go on to study Steffensen-King-type 

methods of convergence to approximate a locally unique solution of a nonlinear 

equation and also in problems of convex optimization. Real-world applications are also 

provided. The following study is focused on the design and testing of a Matlab code of 

the Frank-Wolfe algorithm. The Nesterov step is proposed in order to accelerate the 
algorithm, and the results of some numerical experiments of constraint optimization are 

also provided. Lagrangian methods for numerical solutions to constrained convex programs are also explored. For 

enhanced algorithms, the traditional Lagrange multiplier update is modified to take a soft reflection across the zero 
boundary. This, coupled with a modified drift expression, is shown to yield improved performance. Next, Newton’s mesh 

independence principle was used to solve a certain class of optimal design problems from earlier studies. Motivated by 

optimization considerations, the authors show that under the same computational cost, a finer mesh independence principle 
can be given than before. This compilation closes with a presentation on a local convergence analysis for eighth–order 

variants of Hansen–Patrick’s family for approximating a locally unique solution of a nonlinear equation. The radius of 

convergence and computable error bounds on the distances involved are also provided. 

Optimization and Robotic Applications 

Turgut Ozseven (Department of Computer Engineering, Tokat Gaziosmanpasa University, 

Tokat, Turkey) 

In series: Robotics Research and Technology 
2020. 

Softcover: 978-1-53616-525-8. $95.00. 

e-book: 978-1-53616-526-5. $95.00. 
Optimization is the process of obtaining the most appropriate solution by providing certain constraints for the given 

purpose or purposes. Mathematically, optimization can be briefly defined as minimizing or maximizing a function. In 

short, optimization is to look for the best. The best found is called “optimum. Optimization is used to accelerate decision-
making processes and to solve real-life problems in an effective, accurate and real-time manner. In addition to the 

economic benefits, optimization is also used as an effective method to include the preferences and constraints of customers, 

employers and employees in the decision process and to improve the quality of the resources in the system. The purpose of 
optimization is to achieve the best result, the best goal. Improvements can be made to the current situation or situations to 

achieve the best result. One of the major shortcomings in optimization and robotic is the transformation of theoretical 

knowledge into practice. The purpose of the book is to introduce students, teachers, researchers, and practitioners to new 
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advances in this area. The book content includes theoretical and practical studies prepared with the academic contributions 

of scientists working in different fields. It was decided to publish each chapter in the book after being examined by the 
scientific board. As an editor, my duty is to ensure breadth, while the chapter authors treat the delegated chapters with 

depth. The book is designed for practitioners or researchers of all levels of expertise from novice to expert. Each of the 

book’s individual topics could be considered as a compact, self-contained mini-book right under its title. The approach is to 
provide a framework and a set of techniques for evaluating and improving optimization and robotic. It presents a specific 

set of solutions, mostly obtained from real world projects and experimental studies, for routine applications. It further 

highlights promising emerging techniques for research and exploration opportunities. The development team of this book 
wants to thank their colleagues who made contributions to this book by providing continuous encouragements and 

thorough reviews of the chapters of the book. 

Probability and Mathematical Statistics 

Estimation of Stochastic Processes with Missing Observations 

Mikhail Moklyachuk (Department of Probability Theory, Statistics 

and Actuarial Mathematics, Taras Shevchenko National University 

of Kyiv, Kyiv, Ukraine), Maria Sidei (Department of Probability 

Theory, Statistics and Actuarial Mathematics, Taras Shevchenko 

National University of Kyiv, Kyiv, Ukraine) and Oleksandr Masyutka 

(Department of Mathematics and Theoretical Radiophysics, Taras 

Shevchenko National University of Kyiv, Kyiv, Ukraine) 

In series: Mathematics Research Developments 
2019. 334 pp. 
Hardcover: 978-1-53615-890-8. $230.00. 

e-book: 978-1-53615-891-5. $230.00. 
We propose results of the investigation of the problem of mean square optimal 

estimation of linear functionals constructed from unobserved values of stationary 

stochastic processes. Estimates are based on observations of the processes with additive stationary noise process. The aim 
of the book is to develop methods for finding the optimal estimates of the functionals in the case where some observations 

are missing. Formulas for computing values of the mean-square errors and the spectral characteristics of the optimal linear 

estimates of functionals are derived in the case of spectral certainty, where the spectral densities of the processes are 

exactly known. The minimax robust method of estimation is applied in the case of spectral uncertainty, where the spectral 

densities of the processes are not known exactly while some classes of admissible spectral densities are given. The 

formulas that determine the least favourable spectral densities and the minimax spectral characteristics of the optimal 
estimates of functionals are proposed for some special classes of admissible densities. 

Special Topics 

Advances in Mathematics Research. Volume 26 

Albert R. Baswell 

In series: Advances in Mathematics Research 
2019. 267 pp. 
Hardcover: 978-1-53615-603-4. $250.00. 

e-book: 978-1-53615-604-1. $250.00. 

In Advances in Mathematics Research. Volume 26, the opening chapter aims to show the importance of mathematical 
means associated with the role of Pythagorean musical tradition in mathematical and architectural contexts up to the 

Renaissance. The following chapter proposes a formalism which enables us to separate fields of investigation from the 

epistemological questions in philosophy and to consider models as parts of hierarchical model families. Continuity of the 
modulus and phase degrees-of-freedom of molecular electronic states is commented upon in the next section, and the 

resultant entropy/information descriptors of electronic states, combining the probability and current contributions, are 

applied to classical issues in chemical-reactivity theory. Additionally, the authors study the categorical generalizations of 
the Möbius function emphasizing the geometric meaning of these constructions, and discuss the relations between the 

various approaches. The final chapter introduces the PWP method as a technique for measuring indirect influences in 

complex networks. 
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Characterizations of Exponential Distribution by Ordered 

Random Variables 

Mohammad Ahsanullah (Rider University, Lawrenceville, NJ, US) 

In series: Applied Statistical Science 

Edited by: Mohammad Ahsanullah (Rider University, Lawrenceville, 

NJ, US) 
2019. 192 pp. 

Softcover: 978-1-53615-402-3. $95.00. 

e-book: 978-1-53615-403-0. $95.00. 
Exponential distribution is one of the most-used distributions in the theory and practice 

of statistics. It has several important properties like being memoryless and having a 

constant hazard rate. The field of characterization is developed in different branches of 
statistics and applied probability. Ordered random variables are common in various 

applications in practice. In this book, characterizations of exponential distribution using 

ordered random variables are presented. Most of the known results as well as many new 

results are given in this book. The aim of the book is to present various characterizations 

of exponential distribution based on ordered random variables. The book is written on a lower technical level and requires 

basic knowledge of mathematics and statistics. Chapter 1 gives some basic properties of exponential distribution. Chapters 
2, 3, and 4 give the characterization of exponential distribution based on order statistics, record values, and generalized 

order statistics. 

Characterizations of Recently Introduced Univariate Continuous 

Distributions II 

G.G. Hamedani (Department of Mathematics, Statistics and 

Computer Science, Marquette University, WI, US) 

In series: Mathematics Research Developments 
2019. 436 pp. 

Hardcover: 978-1-53615-095-7. $230.00. 

e-book: 978-1-53614-999-9. $230.00. 
This monograph is, as far as the author has gathered, the second of its kind (the first one 

was published by Nova in 2017 with coauthors Hamedani and Maadooliat) which 

presents various characterizations of a wide variety of continuous distributions. These 
two monographs could also be used as sources to prevent reinventing and duplicating 

the already exiting distributions. This current book consists of seven chapters. The first 

chapter lists cumulative and density functions of two hundred univariate distributions. 
Chapter two provides characterizations of these distributions: (i) based on the ration of 

two truncated moments; (ii) in terms of the hazard function; (iii) in terms of the reverse 

hazard function; (iv) based on the conditional expectation of certain functions of the random variable. Chapter three 
includes the characterizations of twenty distributions, including a published paper (Hamedani and Safavimanesh, 2017). 

Chapter four presents characterizations of thirty six distributions, and contains a published paper (Hamedani, 2017). 

Chapter five covers the characterizations of forty one distributions, as well as a published paper (Hamedani, 2018a). 
Chapter six presents characterizations of eighty distributions, and also contains a published paper (Hamedani, 2018b). 

Finally, chapter seven consists of seventy proposed distributions. The main reason to include previously published papers 

in Chapters 3-6 is to provide a rather complete source for the interested researchers who would want to avoid reinventing 
the existing distributions. 

Evolutionary Processes and Applications 

Gaston Mandata N'Guérékata (University Distinguished Professor of Mathematics, The World 

Academy of Sciences (TWAS) Research Professor, School of Computer, Mathematical and 

Natural Sciences, Morgan State University Baltimore, MD, US) 

In series: Advances in Evolution Equations 

Edited by: Gaston Mandata N'Guérékata (University Distinguished Professor of Mathematics, 

The World Academy of Sciences (TWAS) Research Professor, School of Computer, Mathematical 

and Natural Sciences, Morgan State University Baltimore, MD, US) 
2019. 
Hardcover: 978-1-53616-350-6. $160.00. 

e-book: 978-1-53616-351-3. $160.00. 

This book presents and discusses new developments in the study of evolutionary processes. Topics discussed include 
evolution of magneto-acoustic waves in isothermal atmosphere, quantum dynamical semigroups, traveling waves in 

discrete models of biological population, motion of electrorheological fluids, Stacklberg control of a backward linear heat 
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equation, Leray weak solutions of Navier-Stokes equation involving one directional derivative, and initial value boundary 

problem of an evolutionary p(x)-Laplacian equation. 

Focus on Systems Theory Research 

Manuel F. Casanova (University of South Carolina School of 

Medicine Greenville) and Ioan Opris (University of Miami, Miller 

School of Medicine, Miami, FL) 

In series: Mathematics Research Developments 
2019. 332 pp. 
Hardcover: 978-1-53614-561-8. $230.00. 

e-book: 978-1-53614-562-5. $230.00. 

This book offers a multidisciplinary approach to systems theory, investigating its general 
principles, mathematical models, and applications in health sciences. It describes how 

leaders in the field have made a transition from equations and models to dilemmas faced 

in the real world. This book is meant to simplify our understanding of disparate 

hierarchical and complex open systems in the world by making us aware of patterns of 

action among its components. These interactions lead to cascading effects within the 

system which end up changing it as a whole. This self-organization often leads to 
unpredictable results transforming the system, or integrating the same, into a still more 

complex system. These results, not necessarily the ones originally sought by their organizers, may offer the system the best 

opportunity for sustainable and adaptive growth. In the end, readers of this book will gain a basic understanding of systems 
theory, its application to natural and manmade processes, and how systems grow and equilibrate with their environment in 

order to continue functioning. 

Hyperbolic Equations and General Relativity 

Marica Minucci (Department of Physics “Ettore Pancini”, 

University of Naples “Federico II” Naples, Italy) 

In series: Mathematics Research Developments 
2019. 272 pp. 
Hardcover: 978-1-53615-762-8. $195.00. 

e-book: 978-1-53615-763-5. $195.00. 

This work is divided into three parts. In the first part, the hyperbolic equations’ theory is 
analysed, the second part concerns the Cauchy problem in General Relativity, whereas 

the third part gives a modern perspective of General Relativity. In the first part, the 

study of systems of partial differential equations allows the introduction of the concept 
of wave-like propagation and the definition of hyperbolic equation is given. Thus, once 

the definition of Riemann kernel is given, Riemann’s method to solve a hyperbolic 

equation in two variables is shown. The discussion moves on the fundamental solutions 
and its relation to Riemann kernel is pointed out. Therefore, the study of the 

fundamental solutions concludes by showing how to build them providing some 

examples of solution with odd and even number of variables. Moreover, the fundamental solution of the scalar wave 
equation with smooth initial conditions is studied. In the second part, following the work of Fourès-Bruhat, the problem of 

finding a solution to the Cauchy problem for Einstein field equations in vacuum with non-analytic initial data is presented 

by first studying under which assumptions second-order systems of partial differential equations, linear and hyperbolic, 
with n functions and four variables admit a solution. Hence, it is showed how to turn non-linear systems of partial 

differential equations into linear systems of the same type for which the previous results hold. These considerations allow 

us to prove the existence and uniqueness of the solution to the Cauchy problem for Einstein’s vacuum field equations with 
non-analytic initial data. Eventually, the causal structure of space-time is studied. The definitions of strong causality, stable 

causality and global hyperbolicity are given and the relation between the property of global hyperbolicity and the existence 

of Cauchy surfaces is stressed. In the third part, Riemann’s method is used to study the news function describing the 
gravitational radiation produced in axisymmetric black hole collisions at the speed of light. More precisely, since the 

perturbative field equations may be reduced to equations in two independent variables, the Green function can be analysed 

by studying the corresponding second-order hyperbolic operator with variable coefficients. Thus, an integral representation 
of the solution in terms of the Riemann kernel function can be given. 
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New Trends in Fractional Programming 

Ram U. Verma (International Publications USA, Mathematical 

Sciences Division, Denton, TX, US) 

In series: Mathematics Research Developments 
2019. 276 pp. 

Hardcover: 978-1-53615-371-2. $230.00. 

e-book: 978-1-53615-372-9. $230.00. 
This monograph presents smooth, unified, and generalized fractional programming 

problems, particularly advanced duality models for discrete min-max fractional 

programming. In the current, interdisciplinary, computer-oriented research environment, 
these programs are among the most rapidly expanding research areas in terms of their 

multi-faceted applications including problems ranging from robotics to money market 

portfolio management. The other more significant aspect of this monograph is in its 
consideration of minimax fractional integral type problems using higher order sonvexity 

and sounivexity notions. This is significant for the development of different types of 

duality models in terms of weak, strong, and strictly converse duality theorems, which 

can be handled by transforming them into generalized fractional programming problems. Fractional integral type 

programming is one of the fastest expanding areas of optimization, which feature several types of real-world problems. It 

can be applied to different branches of engineering (including multi-time multi-objective mechanical engineering 
problems) as well as to economics, to minimize a ratio of functions between given periods of time. Furthermore, it can be 

utilized as a resource in order to measure the efficiency or productivity of a system. In these types of problems, the 

objective function is given as a ratio of functions. For example, we consider a problem that deals with minimizing a 
maximum of several time-dependent ratios involving integral expressions. 

Next Generation Newton-Type Methods 

Ram U. Verma, PhD (International Publications USA, 

Mathematical Sciences Division, Denton, TX, US) 

In series: Mathematics Research Developments 
2019. 220 pp. 

Hardcover: 978-1-53615-456-6. $160.00. 
e-book: 978-1-53615-457-3. $160.00. 

This monograph is aimed at presenting “Next Generation Newton-Type Methods,” 

which outperform most of the iterative methods and offer great research potential for 
new advanced research on iterative computational methods. This monograph provides 

readers with a unique presentation on the subject that can be used for interdisciplinary 

research for the world scientific community at large. The methods presented therein are 
of great importance and significance since these can be extended, generalized and 

applied to solving equations defined not only on the real line but on abstract spaces as 

well. This monograph is a must-read for undergraduate students, graduate students, 
professors, researchers, and research scientists at all universities and colleges. 

Revisiting Fibonacci Numbers through a Computational 

Experiment 

Sergei Abramovich (School of Education and Professional Studies, 

State University of New York at Potsdam, NY, US) and Gennady A. 

Leonov (Faculty of Mathematics and Mechanics, St Petersburg State 

University, Saint-Petersburg, Russian Federation) 

In series: Education in a Competitive and Globalizing World 
2019. 260 pp. 

Hardcover: 978-1-53614-905-0. $195.00. 

e-book: 978-1-53614-906-7. $195.00. 
The material of this book stems from the idea of integrating a classic concept of 

Fibonacci numbers with commonly available digital tools including a computer 

spreadsheet, Maple, Wolfram Alpha, and the graphing calculator. This integration made 
it possible to introduce a number of new concepts such as: Generalized golden ratios in 

the form of cycles represented by the strings of real numbers; Fibonacci-like 

polynomials the roots that define those cycles’ dependence on a parameter; the directions of the cycles described in 
combinatorial terms of permutations with rises, as the parameter changes on the number line; Fibonacci sieves of order k; 

(r, k)-sections of Fibonacci numbers; and polynomial generalizations of Cassini’s, Catalan’s, and other identities for 

Fibonacci numbers. The development of these concepts was motivated by considering the difference equation 
f_(n+1)=af_n+bf_(n-1),f_0=f_1=1, and, by taking advantage of capabilities of the modern-day digital tools, exploring the 
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behavior of the ratios f_(n+1)/f_n as n increases. The initial use of a spreadsheet can demonstrate that, depending on the 

values of a and b, the ratios can either be attracted by a number (known as the Golden Ratio in the case a = b = 1) or by the 
strings of numbers (cycles) of different lengths. In general, difference equations, both linear and non-linear ones serve as 

mathematical models in radio engineering, communication, and computer architecture research. In mathematics education, 

commonly available digital tools enable the introduction of mathematical complexity of the behavior of these models to 
different groups of students through the modern-day combination of argument and computation. The book promotes 

experimental mathematics techniques which, in the digital age, integrate intuition, insight, the development of 

mathematical models, conjecturing, and various ways of justification of conjectures. The notion of technology-
immune/technology-enabled problem solving is introduced as an educational analogue of the notion of experimental 

mathematics. In the spirit of John Dewey, the book provides many collateral learning opportunities enabled by 

experimental mathematics techniques. Likewise, in the spirit of George Pólya, the book champions carrying out computer 
experimentation with mathematical concepts before offering their formal demonstration. The book can be used in 

secondary mathematics teacher education programs, in undergraduate mathematics courses for students majoring in 
mathematics, computer science, electrical and mechanical engineering, as well as in other mathematical programs that 

study difference equations in the broad context of discrete mathematics. 

Statistics. Volume 2: Multiple Variable Analysis 

Kunihiro Suzuki (Kaigan Minato-ku, Tokyo, Japan) 

In series: Mathematics Research Developments 
2019. 480 pp. 

Hardcover: 978-1-53615-122-0. $270.00. 

e-book: 978-1-53615-123-7. $270.00. 
We utilize statistics in our daily life: when we evaluate TV program ratings, predict 

voting results, prepare stocks, make sales predictions, and when we evaluate the 

effectiveness of medical treatments, to name a few. We predict the results not on the 
basis of personal experience, but on the basis of data. However, the accuracy of the 

prediction depends on the data, the theory, and the depth of understanding of the model 

used. This book consists of three volumes: The first volume covers the fundamentals of 
statistics; The second volume discusses multiple variable analyses; and the third volume 

covers categorical and time dependent data analysis. In this volume, we cover multiple 

variable analysis. We frequently use many variables in the real world, and it’s important 
to study the relationship between these variables. First, we treat correlation and 

regression as two variables, and then extend to multiple variables. We also review 

various techniques to approach the many variables in this volume. In this book, we cover fundamental models to advanced 

models without skipping their derivation processes. We can then clearly understand the assumption and approximations 

used in each model, and hence, understand the limitations of the models. We also discuss almost all of the subjects in 

statistics, since they are all related to each other. Although this book includes advanced models, readers who are not 
statisticians can easily understand the content, since we work our way up the derivations from the fundamental level to 

advanced levels without skipping any. We do hope that the readers will come away with an understanding of the meaning 

of the models in statistics, and the techniques used to reach the final results. 

PHYSICS AND ASTRONOMY 

Applied Physics 

Recent Developments in Cryogenics Research 

Sergiy Putselyk, Ph.D. (FERCHAU Engineering GmbH, Köln, 

Germany) 

In series: Physics Research and Technology 
2019. 334 pp. 

Hardcover: 978-1-53614-903-6. $230.00. 
e-book: 978-1-53614-904-3. $230.00. 

Cryogenics, a term commonly used to refer to very low temperatures, had its beginning 

in the latter half of the 19th century. Traditionally, this field is separated from Cryogenic 
Engineering and Low Temperature Physics (LTP). Cryogenic engineering is concerned 

with the design and development of low-temperature systems and components, while 

low temperature physics is more related to the fundamental research of material or fluid 
properties. This book discusses some recent findings and developments as well as gives 

an outlook on the fields of helium cryogenics and LTP. The main focus will be given to 

the helium cryogenics, though a smaller review is also presented for the fields of 
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cryogenic energy storage facilities. Some future trends and R&D activities are also discussed. To orient the reader, the first 

four chapters are related to LTP, while the major part of the book is then devoted to helium cryogenics, for example, 
refrigeration techniques, cryostats, low temperature electronics, safety, etc. It should be particularly suited for advanced 

students, young researchers or engineers, who are intending to proceed with careers in helium cryogenics or LTP. 

However, the authors believe that the book will also be of value to experienced scientists, since it describes several very 
recent advances in experimental low temperature physics and technology, for example, ultra-low temperature technique 

and thermometry, as well as progress in helium cryogenics, such as heat transfer, cryostat designs for large facilities, and 

refrigerator developments. Extensive references are provided for the readers interested in the details of the cryogenic 
engineering advances. And last but not least, the authors hope that this book will widen the horizons of many without a 

solid state background, but with a general interest in low temperature physics and helium cryogenics. In attempting to 

cover such a wide field, a large degree of selection has been necessary, as complete volumes have been written on many 
topics which here have had to be covered in very few pages or less. It is inevitable that not everyone will agree with the 

present choice, especially if it is their own subject which has been discussed very briefly or not mentioned at all, and the 
editor accepts full responsibility for the selections made. The book is written at a level which should be followed by a 

university graduate in science or engineering, although, if their background has not included a course in cryogenic 

engineering, general or solid-state physics, some groundwork may be lacking. 

Astronomy and Astrophysics 

Space Exploration: Development, Planning and Challenges 

Thomas R. Reed 

In series: Space Science, Exploration and Policies 
2019. 167 pp. 

Softcover: 978-1-53615-032-2. $95.00. 
e-book: 978-1-53615-033-9. $95.00. 

Human spaceflight at NASA began in the 1960s with the Mercury and Gemini programs leading up to the Apollo moon 

landings. After the last lunar landing, Apollo 17, in 1972, NASA shifted its attention to low earth orbit operations with 
human spaceflight efforts that included the Space Shuttle and International Space Station programs through the remainder 

of the 20th century. Exploration of our solar system has brought great knowledge to our Nation’s scientific and engineering 

community over the past several decades. As we expand our visions to explore new, more challenging destinations, we 
must also expand our technology base to support these new missions. NASA’s Space Technology Mission Directorate is 

tasked with developing these technologies for future mission infusion and continues to seek answers to many existing 

technology gaps. 

Atomic and Molecular Physics 

An Introduction to Molecular Dynamics 

Mark S. Kemp 

In series: Physics Research and Technology 
2019. 184 pp. 

Softcover: 978-1-53616-054-3. $95.00. 
e-book: 978-1-53616-055-0. $95.00. 

In the opening chapter of An Introduction to Molecular Dynamics, the method of statistical geometry, based on the 
construction of a Voronoi polyhedral, is applied to the pattern recognition of atomic environments and to the investigation 

of the local order in molecular dynamics-simulated materials. Next, the authors discuss the methodology of bimolecular 

simulations and their advancements, as well as their applications in the field of nanoparticle-biomolecular interactions. The 
theory of molecular dynamics simulation and some of the recent molecular dynamics methods such as steered molecular 

dynamics, umbrella sampling, and coarse-grained simulation are also discussed. The use of auxiliary programs in the cases 

of modified cyclodextrins is discussed. Additionally, results from molecular dynamics studies on cases of inclusion 

compounds of molecules of different sizes and shapes encapsulated in the same host cyclodextrin have been examined and 

compared. In closing, the authors discuss the methodology of molecular dynamics simulation with a non-constant force 

field. In the context of molecular simulations, the term “force field” refers to a set of equations and parameters for the 
calculation of forces acting on the particles of the system and its potential energy. 
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Classical and Fluid Mechanics 

Harmonic Oscillators: Types, Functions and Applications 

Yilun Shang (Department of Computer and Information Sciences, 

Northumbria University, Newcastle, UK) 

In series: Physics Research and Technology 
2019. 214 pp. 

Hardcover: 978-1-53615-810-6. $160.00. 
e-book: 978-1-53615-811-3. $160.00. 

This book gathers state-of-the-art advances on harmonic oscillators including their 

types, functions, and applications. In Chapter 1, Neetik and Amlan have discussed the 
recent progresses of information theoretic tools in the context of free and confined 

harmonic oscillator. Confined quantum systems have provided appreciable interest in 
areas of physics, chemistry, biology, etc., since its inception. A particle under extreme 

pressure environment unfolds many fascinating, notable physical and chemical changes. 

The desired effect is achieved by reducing the spatial boundary from infinity to a finite 
region. Similarly, in the last decade, information measures were investigated extensively 

in diverse quantum problems, in both free and constrained situations. The most 

prominent amongst these are: Fisher information, Shannon entropy, Renyi entropy, Tsallis entropy, Onicescu energy and 
several complexities. Arguably, these are the most effective measures of uncertainty, as they do not make any reference to 

some specific points of a respective Hilbert space. These have been invoked to explain several physic-chemical properties 

of a system under investigation. Kullback Leibler divergence or relative entropy describes how a given probability 
distribution shifts from a reference distribution function. This characterizes a measure of discrimination between two 

states. In other words, it extracts the change of information in going from one state to another. In Chapter 2, Nabakumar, 

Subhasree, and Paulami have revisited classical-quantum correspondence in the context of linear Simple Harmonic 
Oscillator (SHO). According to Bohr's correspondence principle, quantum mechanically calculated results match with the 

classically expected results when quantum number is very high. Classical quantum correspondence may also be visualized 

in the limit when the action integral is much greater than Planck's constant. When de-Broglie wave length associated with a 
particle is much larger than system size, then quantum mechanical results also match with the classical results. In the 

context of dynamics, Ehrenfest equation of motion is used in quantum domain, which is analogous to classical Newton's 

equation of motion. SHO is one of the most important systems for several reasons. It is one of the few exactly solvable 
problems. Any stable molecular potential can be approximated by SHO near the equilibrium point. This builds the 

foundation for the understanding of complex modes of vibration in large molecules, the motion of atoms in a solid lattice, 

the theory of heat capacity, vibration motion of nuclei in molecule etc. The authors have revisited the common solution 
techniques and important properties of both classical and quantum linear SHO. Then they focused on probability 

distribution, quantum mechanical tunneling, classical and quantum dynamics of position, momentum and their actuations, 

viral theorems, etc. and also analyzed how quantum mechanical results finally tend to classical results in the high quantum 
number limit. In Chapter 3, Neeraj has discussed the nature of atomic motions, sometimes referred to as lattice vibrations. 

The lattice dynamics deals with the vibrations of the atoms inside the crystals. In order to write the dynamic equations of 

the motion of crystal atoms, we need to describe an inter-atomic interaction. Therefore, it is natural to start the study of the 
lattice dynamics with the case of small harmonic vibrations. The dynamics of one-dimensional and two-dimensional 

vibrations of monatomic and diatomic crystals can be understood by using the simple model forces based on harmonic 

approximation. This harmonic approximation is related to a simple ball-spring model. According to this model, each atom 
is coupled with the neighboring atoms by spring constants. The collective motion of atoms leads to a distinct traveling 

wave over the whole crystal, leading to the collective motion, so-called phonon. The simple ball-spring model enlightens 

us some of the significant common features of lattice dynamics that have been discussed throughout this chapter. Further, 
this chapter helps in understanding the quantization energy of a harmonic oscillation and the concept of phonon. 

Electricity 

An Essential Guide to Electrical Conductivity and Resistivity 

Luke Lewin 

In series: Physics Research and Technology 
2019. 107 pp. 

Softcover: 978-1-53615-047-6. $95.00. 

e-book: 978-1-53615-786-4. $95.00. 
An Essential Guide to Electrical Conductivity and Resistivity opens with experimental and theoretical data on the 

important structurally sensitive property of the molten oxide-chloride systems КCl (50 mol. %)–PbCl2 (50 mol. %), CsCl 

(18.3 mol. %)–PbCl2 (81.7 mol. %) and CsCl (71.3 mol. %)–PbCl2 (28.7 mol. %) with PbO concentration reaching 20 
mol.% in the temperature range of 764 – 917 K. This compilation also reports on recent developments in the stabilization, 

carbonization, and activation of naturally grown biomass, their physical and chemical properties, and major applications in 

supercapacitors. A brief overview of the application areas of the electrical resistivity method, a non-destructive and 
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inexpensive geophysical technique, as well as comprehensive and practical overview of its results in environmental and 

geotechnical projects, archeology and stone cultural heritage is presented. 

General and Introductory Physics 

Horizons in World Physics. Volume 298 

Albert Reimer 

In series: Horizons in World Physics 
2019. 231 pp. 
Hardcover: 978-1-53614-795-7. $250.00. 

e-book: 978-1-53614-796-4. $250.00. 

In Horizons in World Physics. Volume 298, the authors open with an examination of the appearance of special properties 
of nanofractals in various phenomena, such as fractal Au-nanocatalysis, Fano resonance in fractal quantum dots, the role of 

nanofractals in solar cell interfaces, and the use of different sized DNA fragments in a new separation method. Following 

this, a high speed full spectrum Fiber Bragg gratings interrogation is presented, which allows for the full distorted spectrum 

of the Fiber Bragg gratings to be sampled during a dynamic high strain rate event. This is done by using a fiber coupled 

high speed swept laser source. By using this method, severe spectra distortion and wavelength shifts can be captured. This 

compilation also reviews quantum electrodynamics processes that are relevant for our understanding of neutron star 
magnetospheres. Several quantum electrodynamics predictions may be tested by observing photons emanating from 

neutron stars, one of which being vacuum birefringence. The authors propose a new mechanism where dependence on data 

selection, theory, and procedural decision can be explored community-wide. Constant Finder 
(http://www.constantfinder.org) is a comprehensive automated code and user interface which allows users to make their 

own procedural decisions, adjust experimental and theoretical values and uncertainties, and pose alternatives to theory 

within several global data-fitting frameworks. Lastly, an exposition of developments in inelastic scattering at low and 
intermediate energies is theoretically and computationally given. The Schroedinger equation is fundamental for 

understanding nuclear, atomic and molecular sciences. This equation describes quantum systems, particularly dispersion 

effects. 

Horizons in World Physics. Volume 299 

Albert Reimer 

In series: Horizons in World Physics 
2019. 249 pp. 

Hardcover: 978-1-53615-361-3. $250.00. 
e-book: 978-1-53615-362-0. $250.00. 

Horizons in World Physics. Volume 299 opens with a study on the analysis of photoluminescence spectra of II-VI-based 

thin films (pure II-VI semiconductor compounds – CdTe, ZnTe, CdSe, Cd1-xZnxTe ternary compound, CdS:Dy rare-earth 
element doped II-VI compound) at different substrate temperatures. Next, the authors introduce a novel universal carrier-

guided nanopore dielectrophoresis technology that can selective capture and detection of single nucleic acid molecules. In 

this approach, each target nucleic acid molecule is hybridized with a designed cationic carrier to impart a tunable synthetic 
dipole to the target. This compilation also describes the numerical investigations of some of the possibilities for enhancing 

the amplified spontaneous emission, generated from a thulium-doped silica fiber at the 2µm wavelength region. The 

authors provide a fundamental description of the amplified spontaneous emission process and the progress toward the 
development of the numerical modelling of this phenomenon. Abinitio calculations and high temperature series expansions 

are used to study the electronic and magnetic properties of Mn2X compounds. Polarized spin and spin-orbit coupling are 

included in the calculations within the framework of the antiferromagnetic state between two adjacent Mn and Mn atoms. 
The authors go on to review the behavior of critical systems of the Ising universality class in strip geometry with variable 

symmetry-breaking boundary conditions and an internal grain boundary based on the Mikheev-Fisher theory. The 

foundations of the method and the concept of the grain boundary within it are elucidated. Lastly, the structural and optical 
properties of thin smectic films is discussed by way of a combination of statistical mechanical theories, hydrodynamics of 

liquid crystal phases, and optical and calorimetric techniques. The authors examine the validity of theoretical descriptions 

of thin smectic films, both deposited on a solid surface or stretched over an opening. 

Horizons in World Physics. Volume 300 

Albert Reimer 

In series: Horizons in World Physics 
2019. 255 pp. 
Hardcover: 978-1-53616-056-7. $250.00. 

e-book: 978-1-53616-057-4. $250.00. 

In this compilation, the authors discuss how the necessity of the complexification of physics, meaning that all physical 
quantities must be defined within the field of complex numbers. The results of Shnoll experiments that revealed the fine 

structure of the distribution of all general measurands, which differed from classical Poisson and Gauss distributions, are 

interpreted in terms of complex physical quantities, making it possible to estimate magnitudes of imaginary parts and to 
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suggest the time and space dependence. Next, Horizons in World Physics. Volume 300 reviews studies on synchronization 

for three different categories of coupled Hamiltonian systems: measure synchronization in coupled classical Hamiltonian 
systems; measure synchronization in coupled quantum Hamiltonian systems; Hybrid synchronization in mixed quantum-

classical systems. The authors also discuss the underlying source of brain functional magnetic resonance imaging (MRI), 

demonstrating their computed inverse MRI method for brain functional reconstruction and motor task mapping using a 7T 
finger-tapping experiment. Additionally, the authors develop a mean-field mathematical method to calculate the ground 

states of antiferromagnets and better understand the applied magnetic-field induced exotic properties. Within 

antiferromagnetic materials, competitive and cooperative interactions exit leading to substance extraordinary magnetic 
states. The fundamental possibilities of constructing a mathematical model the creation of the universe, using special 

protoparticles of small size and small mass, are discussed. If the basis of processes in the universe is motion, then one can 

proceed from the basic laws of physics, statistical and thermodynamic equilibrium. Following this, this collection examines 
how the conservation of the energy flux in turbulent jets that propagate in the intergalactic medium allows for the 

deduction of the law of motion in classical and relativistic cases. Four types of intergalactic medium are considered: 
constant density, hyperbolic decrease of density, inverse power law decrease of density and a Lane–Emden profile. In the 

penultimate chapter, a general formalism is explored which allows for the calculation of ground-state vibrational energy of 

bounded systems directly. The proposed theoretical approach was numerically tested for boron nitride molecular, 
nanosheet, and crystalline modifications and some other systems within an initial quasi-classical approximation. The 

closing chapter discusses the emerging evidence that a fourth flavor of neutrino may exist. The fourth neutrino is known as 

the sterile neutrino and may participate in neutrino oscillations. These oscillations can be viewed as mass state transitions 
in parametrized relativistic dynamics. 

Horizons in World Physics. Volume 301 

Albert Reimer 

In series: Horizons in World Physics 
2020. 
Hardcover: 978-1-53616-472-5. $250.00. 

e-book: 978-1-53616-473-2. $250.00. 

Horizons in World Physics. Volume 301 opens with a discussion on how symplectic difference schemes are of great 
interest because they possess a number of fundamental properties of Hamiltonian differential equations. In particular, they 

inherit integral invariants such as momentum, angular momentum, and integrals, which are determined by the symplectic 

structure of the phase space, including the phase-space volume. Following this, the authors describe the dependence of 
amplified spontaneous emission on the length through the geometrical gain coefficient. In addition, its accuracy in various 

media with excitation lengths of 200 and 84 cm for N2 and KrF lasers, respectively, is described, and even in small 2-mm-

long polymer or few-centimeter-long Ar x-ray lasers. Later, a simple two-dimensional nonstationary problem is formulated 

for describing the dispersion of a pollutant in a limited area. Its solutions, as well as solutions of an adjoint problem, are 

used to obtain dual estimates of the pollutant concentration at a point. One study focuses on the dynamics of charged 

particles subjected to the Lorentz force inside particle accelerators and the correct derivation of their equations of motion 
and, ultimately, of their trajectories. As we will see, the reason for the increased challenge is the presence of accelerated 

motion. Many geometrical optics models have been proposed to describe the propagation of paraxial Gaussian beam. 

However, those paraxial ray-optics models are inapplicable in the paraxial condition. As such, the penultimate chapter 
introduces a skew line ray-based model to represent the propagation properties of nonparaxial Gaussian beam under the 

oblate spheroidal coordinates. The free-space evolution of light beam’s complex wavefront, including amplitude and phase, 

is derived via this model. 

Geophysics 

Energetic Particles and Auroras in Magnetosphere/Ionosphere 

Lev I. Dorman (Founder/Head, Israel Cosmic Ray & Space Weather Center & Israeli-Italian 

Emilio Segre' Observatory on Mt. Hermon, Tel Aviv University, Golan Research Institute & 

Israel Space Agency; Founder/Chief Scientist, Cosmic Ray Dept, IZMIRAN, Russia) 

In series: Physics Research and Technology 
2019. 509 pp. 
Hardcover: 978-1-53615-904-2. $310.00. 

e-book: 978-1-53615-905-9. $310.00. 

The importance and actuality of the Geomagnetosphere’s research are based on following three factors: 1. The 
Geomagnetosphere is the nearest giant natural Laboratory, where is possible by a lot of satellites and ground measurements 

investigate in details many different plasmas and energetic processes in space, caused finally by interaction of high kinetic 

energy solar wind plasmas and its perturbations (Interplanetary Coronal Mass Ejections – ICMEs, Interplanetary Shock 
Waves – ISWs, Interplanetary Interaction Regions – IIR) with frozen in Interplanetary Magnetic Fields – IMF with the 

rotated main geomagnetic field. This interaction leads to dynamic transformation magnetic fields in Geomagnetosphere, 

generation and trapping high energy particles (which can be called as Magnetospheric Cosmic Rays – MCR), generation of 
many types instabilities and electromagnetic radiations. These processes are in principle similar to processes in 
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magnetospheres of other planets and their moons, in the atmosphere of the Sun and other stars, in interplanetary and in 

interstellar space, in many different astrophysical objects, i.e. this research is important basis for fundamental Space and 
Astrophysical science. 2. In the modern time the Technology, Economics, Navigation, TV, Internet, Radio-Connections, 

Military aspects, and the life of people on our planet are strong connected with the work of many satellites, moving inside 

the Geomagnetosphere. Different processes and MCR in the Geomagnetosphere influenced on the satellites work and often 
lead to satellite malfunctions up to full destroying work of their electronics – satellites became ‘dead’. The described 

research can be considered as basis for developing methods of forecasting dangerous situation for satellites on different 

orbits and to decrease the risk of satellite malfunctions and loosing, i.e. this research has important practical application. 3. 
The interaction of ICME, ISW, and IIR with Geomagnetosphere leads to generation big magnetic storms accompanied with 

Forbushdecreases and precursory effects in Galactic Cosmic Ray (GCR) intensity. These magnetic storms are dangerous 

not only for satellites, but also on the Earth’s surface for technology, radio-connections, car accidents, people health (e.g., 
increasing frequency of infarct myocardial and brain strokes). Investigations of causes of magnetic storms can help to 

develop methods of their forecasting and decreasing the level of magnetic storms hazards. Therefore, the other practical 
application of this research is connected with the problem of space weather and space climate influence on the technology, 

radio-connections, navigation, transportation, and people health on the Earth in dependence of altitude and geomagnetic 

latitude. The present book “Energetic Particles in Geomagnetosphere/Ionosphere” contains the following Chapters: 
Chapter 1. Experimental Evidences on Energetic Particles in the Earth’s Environment Chapter 2. 

Theories/Models/Simulations of Energetic Particles Acceleration and Propagation in the Geomagnetosphere Chapter 3. 

Energetic Particles in Geomagnetosphere and Ionosphere: Related Phenomena Chapter 4. Auroras and 
Magnetospheric/Ionospheric Acceleration Processes Chapter 5. Magnetospheric/Ionospheric Acceleration and Propagation 

Processesat High-Latitudes and in Polar Regions We hope that this review-book will be interesting and useful for 

researches, engineers, students of corresponding specialties, and all people interested in developing of modern technologies 
in space and in problems of Geomagnetosphere, Ionosphere, Upper and Low Atmosphere, Space Weather and Space 

Climate, and how they influence on the Earth’s Civilization.  

Mathematical and Computational Physics 

Understanding Density Matrices 

Nadia V. Danielsen 

In series: Physics Research and Technology 
2019. 

Hardcover: 978-1-53616-245-5. $195.00. 

e-book: 978-1-53616-252-3. $195.00. 

In Understanding Density Matrices, the modulus and phase degrees-of-freedom of molecular states are examined, the 

relevant continuity relations are identified, and corresponding contributions to the resultant gradient information are 

summarized. The geometric and physical factors in contributions to the overall gradient information content in a quantum 
state are also identified. Following this, a formalism is presented for the one- and two-body density matrices in coordinate 

space and their Fourier transforms in momentum space of a non-relativistic, self-bound, finite-size quantum system. The 

formalism is applied to atomic nuclei with a focus on nucleon momentum distributions which reveal important information 
on short-range correlations. Next, the authors investigate the problem of preparing a target initial state for a two-level 

system from a system-environment equilibrium or correlated state by an external field. By using the time evolutions of the 

population difference, the state trajectory in the Bloch sphere representation, and the trace distance between two reduced 
system states of the open quantum system, the effect of initial system-environment correlations on the preparation of a 

system state is studied. The authors also study the role of the density matrix in a cryptographic problem called quantum bit 

commitment, and show how it can be used as a clue for finding secure quantum bit commitment protocols. In subsequent 
chapter, optical bistability in ladder-plus-Y double quantum dot structure in a unidirectional ring-cavity was modeled using 

the density matrix theory in parallel with the momentum matrix elements of each transition, which was used to specify 

Rabi frequencies. Additionally, the phase transition temperatures of the two-dimensional lattice gas of the basal and prism 
planes of the wurtzite crystal structure were explored using the density-matrix renormalization-group method. In the 

closing chapter, the mathematical methods of the description of the evolution of states of quantum many-particle systems 

by means of the possible modifications of the density operator are considered. 

Particle Physics 

An Essential Guide to Electrodynamics 

Norma Brewer 

In series: Physics Research and Technology 
2019. 312 pp. 
Hardcover: 978-1-53615-705-5. $230.00. 

e-book: 978-1-53615-716-1. $230.00. 

The opening chapter of An Essential Guide to Electrodynamics describes a new theory of the electron, from which derives 
a fully deductive explanation of the chemical inertness of the group 18 elements of the periodic system. The authors 
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propose that there is a need to present the detailed mathematical steps that are required to prove the equations of Maxwell 

textbooks and course instruction to help students gain a firm grasp of the equations and their applications. Additionally, 
this compilation examines the wave equation for the electromagnetic 4-potential, which has a form that explicitly involves 

the 4-velocity vector of a moving frame. Hence, Minkowski electrodynamics implies the absolute nature of mechanical 

motion in medium. Next, the authors represent the electromagnetic field from different and unknown points of view, and 
the duality of natural time is considered. Chapter five is focused on an accurate and profound investigation, interpretation 

and explanation of resonant and anomalous phenomena in radiated electromagnetic fields that arises due to the passage of 

charged particle beams over arbitrary-shaped periodic interfaces of natural or artificial material. Later, it is shown that a 
suitable modification of the Lee-Wick idea can also lead to linear potential at large distances. For this purpose, the authors 

study an Abelian model that “simulates” the quantum chromodynamics confining phase while maintaining the Coulomb 

behaviour at short distances. In the final chapter, the authors present a generalization of the transformation of the 
electromagnetic field from the frame co-moving with an accelerated particle into an inertial frame of reference and from an 

inertial frame into the frame co-moving with a moving particle. 

Leptons: Classes, Properties and Interactions 

Christopher M. Villegas 

In series: Physics Research and Technology 
2019. 130 pp. 

Softcover: 978-1-53614-929-6. $82.00. 
e-book: 978-1-53614-932-6. $82.00. 

In Leptons: Classes, Properties and Interactions, the authors develop a model to calculate the masses of charged leptons by 

quantifying the electrostatic field generated by these particles. This model is extended to weak and strong interactions in 
order to calculate the masses of all elementary fermions. Next, by taking the SU(2) group of weak interactions in the 

presence of Electric Charge Swap-symmetry as a starting point, this compilation show that ordinary and non-regular 

leptons are related by the ECS-rotational SO(3) group. By considering the ECS-Hamiltonian quaternions for leptons, the 
authors find that the SU(5) Grand Unified Theory originates from the image of normalized quaternions group N(Q8) under 

the ECS-rotations. The differential cross-section corresponding to a dispersion process in the context of the 331RHν model 

is calculated in order to use the results in terrestrial and astrophysical experiments. The differential cross-section is written 
in terms of the mass of the new gauge boson Z′, the mixing angle, the magnetic moment of the neutrino, and the charge 

radius. In closing, the authors obtain analytical expressions for the total cross section of the process e+e− τ+τ−γ in the 

context of the B-L model. The total cross section is analyzed in terms of the mass of the new gauge boson Z′, the mixing 
angle θ′ of the B-L model, the magnetic moment and the electric dipole moment of the τ -lepton. 

Scalar Strong Interaction Hadron Theory II 

Fang Chao Hoh (Uppsala, Sweden) 

In series: Physics Research and Technology 
2019. 384 pp. 
Hardcover: 978-1-53614-727-8. $230.00. 

e-book: 978-1-53615-309-5. $230.00. 

The current theory for strongly interacting elementary particles QCD cannot account for 
low energy phenomena. The present theory described in this book aims at replacing low 

energy QCD and has far more predictive power. Equations of motion for mesons and 

baryon are proposed, accounting for many basic mesonic data and, presently, a few 
baryon data. It is supposedly still at its early stage of development. 

 

 
 

 

 

Quantum Theory 

Introduction to Micromechanics (Second Edition) 

Khanh Chau Le (Institute of Mechanics, Ruhr University Bochum, Bochum, Germany) 

In series: Classical and Quantum Mechanics 
2020. 
Hardcover: 978-1-53616-558-6. $195.00. 

e-book: 978-1-53616-559-3. $195.00. 

This is a clearly written introduction to micromechanics for graduate students of mechanical engineering and material 
science. The textbook contains the rigorous theoretical basis for mechanics of materials as well as a large number of 

examples, numerical simulations of practical importance, and exercises in phase transition, fracture mechanics, 

dislocations, homogenization, and plasticity. 
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Radiation 

Advances in Radiometry Research 

Perry Xiao (School of Engineering, London South Bank University, 

Reader and MSc Course Director, London, UK) 

In series: Biomedical Devices and their Applications 

In series: Physics Research and Technology 
2019. 283 pp. 
Hardcover: 978-1-53614-726-1. $230.00. 

e-book: 978-1-53614-744-5. $230.00. 

Radiometry is a fascinating, fast growing research area, and there are many interesting 
real life applications. This book is intended to provide readers the theoretical 

background of radiometry, a resource of the latest radiometry technology, as well as the 

latest research in radiometry. It is aimed at university/college students, researchers and 
engineers. It assumes readers have basic knowledge and skills concerning electronics, 

physics and mathematics at the university level. This book is divided into three parts. 

Part I is the Introduction to Radiometry, which includes the theoretical background of 
radiometry, radiometry sources, radiometry detectors, and radiometry optical systems. 

This part also includes the latest technologies available, such as different Quantum Cascade Lasers, wavelength tuneable 

detectors, thermal electric cooled and Stirling cooled detectors, multispectral and hyperspectral thermal cameras, high 
resolution and high speed thermal cameras, and various radiometry optical detection systems. Part II is called the Advances 

in Radiometry Research, which contains the development of the latest research in areas of biomedical applications, 

industrial applications, non-destructive testing, astronomy and environmental applications. This is the core part of the 
book, and provides a review of the latest research trends in radiometry in different application areas. It also includes a 

chapter on prototyping low cost radiometry devices, which provides a list of low cost lasers and detectors, low cost and 

compact thermal cameras, low cost optics, low cost PCB making, and finally low cost 3D printers and CNC machines. Part 
III is the Appendices, which includes symbols used in the book, some MATLAB example codes including least squares 

fitting and the latest deep learning GoogLeNet, the introduction to WolframAlpha, a list of optical, infrared and laser 

components suppliers, and radiometry books. This book can be used as a textbook as well as a background reading 
textbook, or as a resource book. 

Emissivity: Characteristics, Determination and Applications 

Aidan Millington 

In series: Physics Research and Technology 
2019. 143 pp. 
Softcover: 978-1-53615-137-4. $82.00. 

e-book: 978-1-53615-138-1. $82.00. 

Emissivity: Characteristics, Determination and Applications opens with an overview of a variety of remote sensing 
retrieval methods of land surface emissivity from space. The authors provide some theoretical background about land 

surface emissivity and recall various retrieval methods. During the atmospheric hypersonic re-entry of a space vehicle, the 
extremely high temperatures generated in the shock layer between the bow shock and the vehicle lead to very high 

temperatures at the wall, the values of which depend mainly on the total heat flux impinging the surface, and its emissivity. 

The higher the emissivity of the surface, the lower the temperature that is achieved. Thus, in order to perform reliable 
temperature predictions at the surface during space re-entry into the atmosphere, the authors suggest that proper knowledge 

of material surface emissivity is mandatory. In the penultimate chapter, the emissivity due to neutrino-pair production in 

e+e- annihilation in the context of the 331RHν model is calculated in a way that can be used in supernova models. Lastly, a 
photoacoustic cell is constructed to view two different surfaces through a pair of out of phase optical chopping wheels 

records the difference in radiation fluxes from the two surfaces. The point at which a lock-in amplifier records a null in the 

photoacoustic signal is where the radiation fluxes from the two surfaces are identical, permitting the relative emissivities of 

the two surfaces to be determined. 

Solid State Physics 

Electron Gas: An Overview 

Tata Antonia 

In series: Physics Research and Technology 
2020. 
Softcover: 978-1-53616-428-2. $82.00. 

e-book: 978-1-53616-442-8. $82.00. 

In Electron Gas: An Overview, the results of theoretical studies of the thermodynamic, kinetic, and high-frequency 
properties of the electron gas on the surface of a nanotube in a magnetic field in the presence of a longitudinal superlattice 
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are presented. Following this, an interpretation of the basic transport characteristics of metals, superconductors in the 

normal state, and very strongly doped semiconductors with degenerate electron gas is presented. An application of the 
effective density of randomly moving electrons allows for an explanation of the conductivity of metals, and the electron 

transport characteristics such as the average diffusion coefficient, the average mobility, the mean free path, and the electron 

scattering mechanisms in a wide temperature range. Finally, the authors demonstrate high-performance InGaN-based light-
emitting diodes with tunneling-junction-induced 2-D electron gas at an AlGaN/GaN heterostructure, which is inserted in 

the middle of the P++-GaN contact layer of a conventional LED structure. 

Macroscopic Quantum Phenomena in Spintronics 

Herbert P. Simanjuntak (Departemen Fisika, Universitas Indonesia, Depok, Jawa Barat, 

Indonesia) 

In series: Physics Research and Technology 
2019. 
Softcover: 978-1-53616-132-8. $82.00. 

e-book: 978-1-53616-133-5. $82.00. 

Although the discussion is general, this book focuses on the problem of macroscopic quantum phenomena using systems of 

spintronics. The spintronics considered are ferromagnetic and antiferromagnetic spintronics. To represent the macroscopic 

quantum phenomena in spintronics, transitions from one state to another of the magnetization of ferromagnetic spintronics 

are considered, and of the Néel vector of antiferromagnetic spintronics. The authors have studied transitions from a 
metastable state to a more stable one, as well as quantum coherence between two degenerate stable states. Quantum and 

classical rates of transitions are presented as functions of temperature, magnetic field and the spin-polarized current 

flowing through the spintronics. With this method, one can immediately observe the effect of the spin-polarized current on 
the transitions of the magnetization and the Néel vector when comparing the results to those of the earlier ones on magnetic 

systems that did not have spin-polarized current. Specifically, while dissipations in magnetic system are intrinsic, the book 

shows how the total dissipation in spintronics can be controlled and eliminated by varying the spin-polarized current 
appropriately that depends on the temperature. The study of transitions from a metastable state to a more stable one in 

ferromagnetic spintronics shows that the rate of transitions of the magnetization at low temperatures is low and vanishes at 
zero temperature, so that the magnetization is relatively more stable than that in ferromagnetic materials without existence 

of spin-polarized currents. In the case of antiferromagnetic spintronics, the behavior and characteristics of transitions of the 

Néel vector is in contrast to those of ferromagnetic spintronics, where the low-temperature rate of transitions in 
antiferromagnetic spintronics varies exponentially small in temperature, and is finite and non-vanishing at zero 

temperature. In addition to the theoretical aspects, the book also discusses experimental and technological aspects that one 

may obtain. Measurements of the rate of transitions can be used to provide an independent method to determine certain 

parameters being involved, such as the anisotropy parameter Kc of tetragonal crystals, which is an important parameter but 

usually difficult to obtain. Eliminating dissipation in ferromagnetic and antiferromagnetic spintronics would be desired so 

as not to have unnecessary loss of energy. Low rate of transitions corresponds to the initial state that is relatively stable. 
Technologically, the stability of the states of the magnetization and Néel vector in spintronics are important, for example, 

for memory storage. 

Spintronics: A Review and Directions for Research 

Arthur R. Hampton 

In series: Physics Research and Technology 
2019. 

Softcover: 978-1-53614-526-7. $95.00. 

e-book: 978-1-53616-144-1. $95.00. 
This compilation first presents a brief literature overview of ferromagnetism in zinc oxide, as well as a survey on ion 

implantation and irradiation-mediated ferromagnetism. The authors highlight the intrinsic and extrinsic origins of 

ferromagnetism in 200 KeV Ni+2 ion implanted ZnO (Ni: ZnO)/undoped ZnO. The authors also discusse spin dynamics 
studies that have been carried out on graphene-based derivatives such as graphene-like nano carbon, nitrogen derivative 

graphene-like nano carbo, reduced graphene oxide and tellurium-incorporated reduced-graphene oxide for using electron 

spin resonance. Lastly, Spintronics: A Review and Directions for Research establishes the inducing of spintronic behaviour 
in a semiconductor-based multiferroic material, BiFeO3, through the site-engineering approach. The unique electronic 

band structure of a spintronic material with 100% spin polarization impacts the electron transport mechanism significantly, 

with an increase in the efficiency in the performance of memory storage devices. 
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Special Topics 

A Closer Look at Biomechanics 

Daniela Furst 

In series: Physics Research and Technology 
2019. 182 pp. 

Softcover: 978-1-53615-866-3. $95.00. 

e-book: 978-1-53615-867-0. $95.00. 
The research presented in the opening chapter of A Closer Look at Biomechanics demonstrates that the use of finite 

element modeling to simulate static and dynamic behavior in an anterior cervical plate design shows that load transmission 

is superior when the plate works dynamically. The second chapter continues to examine the purpose of simulate static and 
dynamic behavior with the same anterior cervical plate design in two different clinical scenarios: in the immediate 

postoperative state and after simulated graft subsidence by means of biomechanical assays. There are contradictory results 

from previous studies on the effects of laterality on walking, such as the existence of symmetry or asymmetry as well as the 
role of the dominant leg. Thus, the effects of laterality on walking asymmetry during walking on a treadmill is examined in 

this compilation. The penultimate chapter discusses the localization of the body’s center of mass and how that helps in the 

analyses of sport technique, while information on moment of inertia helps in explaining body angular movements. The 
final chapter aims to show how the large number of pedobarographic parameters, which vary from 72 to 198 per foot, can 

be aggregated into a single indicative parameter: the Relative Midfoot Index. This indicates that clinicians do not have to 

analyze hundreds of pedobarographic parameters in order to reach a meaningful interpretation. 

A Closer Look at Dark Energy 

Davood Sadatian (Department of Physics, Faculty of Basic Sciences, University of Neyshabur, 

Neyshabur, Iran) 

In series: Advances in Astronomy and Astrophysics 
2019. 

Hardcover: 978-1-53616-348-3. $160.00. 

e-book: 978-1-53616-349-0. $160.00. 
The universe is in a period of accelerated expansion; and the observational evidence such as supernova of Ia type, Cosmic 

Microwave Background radiation (CMB) and Baryon Acoustic Oscillations (BAO) confirm this accelerating expansion [1-

3]. Despite the great number of observational evidence, the responsible mechanism for this accelerating expansion is still 
unknown, and thus several models have been proposed for this phenomenon[4-18]. The simplest proposed model in the 

general relativity is a cosmic model with a dominant component that is considered as a fluid with negative pressure and 

constant density[8] (means Dark Energy component) . In this book, we consider effects of Dark Energy content on the 
universe. Accordingly, structure of discussions in the present book was on four chapters as follows: chapter 1: Dark 

Energy, Motivation and Candidates, chapter 2: The Equivalence Principle Applicability Boundaries,Measurability, Gravity 

and Dark Energy Problem, chapter 3 : The Behaviors of a Candidate for Dark Energy from ur-Higgs Boson , and chapter 4 
: Non-equilibrium Evolution of Quantum Fields During Inflation and Late Accelerating Expansion. However, I hope this 

collection of context will be useful for readers to understand more accurately the dark energy idea. 

A Comprehensive Guide to Angular Momentum 

Opal Gordon 

In series: Physics Research and Technology 
2019. 126 pp. 

Softcover: 978-1-53615-707-9. $82.00. 

e-book: 978-1-53615-751-2. $82.00. 
A Comprehensive Guide to Angular Momentum begins by considering substantiations of the theorem of angular 

momentum change and the law of conservation of angular momentum, as the change of angular momentum indicates an 

error in the method of calculating the dynamics of the Solar system. Following this, different techniques for the analysis of 
the orbital angular momentum of electromagnetic fields are reviewed and discussed, describing their main advantages and 

disadvantages, and providing key ready-to-use methods for detection. The concluding chapter provides a theoretical 

explanation of photonic orbital angular momentum and explains its distinction from atomic orbital angular momentum. 
Global conservation of angular momentum implies that light must transfer not only its spin, but also its orbital angular 

momentum in order to matter. 
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Commercial Crew Program, Space Telescopes and the Global Positioning System 

Graeme N. Lutz 

In series: Space Science, Exploration and Policies 
2019. 232 pp. 

Hardcover: 978-1-53614-980-7. $160.00. 
e-book: 978-1-53614-981-4. $160.00. 

NASA’s Commercial Crew Program is a multi-phased effort that began in 2010. Across the phases, NASA has engaged 

several companies, using both agreements and contract vehicles to develop and demonstrate crew transportation 
capabilities. As the program has passed through these phases, NASA has generally narrowed down the number of 

participants. NASA’s mission is to drive advances in science, technology, aeronautics, and space exploration, and 

contribute to education, innovation, our country’s economic vitality, and the stewardship of the Earth. To accomplish this 
mission, NASA establishes programs and projects that rely on complex instruments and spacecraft. NASA’s portfolio of 

major projects ranges from space satellites equipped with advanced sensors to study the Earth to a telescope intended to 

explore the universe to spacecraft to transport humans and cargo to and beyond low-Earth orbit. 

Magnifying Spacetime: How Physics Changes with Scale 

Daniel Coumbe (Niels Bohr Institute, University of Copenhagen, 

Copenhagen, Denmark) 

In series: Physics Research and Technology 
2019. 184 pp. 

Softcover: 978-1-53615-319-4. $82.00. 

e-book: 978-1-53615-320-0. $82.00. 
Fundamental physics has now been stuck for almost a century. Ever since the discovery 

of general relativity and quantum mechanics in the early 1900s, the brightest minds in 

physics have been striving to combine these two paradigms into a single unified theory 
of quantum gravity, without success. The general consensus is that we are missing a big 

piece of the puzzle. Now, there are exciting new hints coming from fundamental physics 

research that may finally unlock the enigma of quantum gravity, the holy grail of 
modern physics. Recent results point toward one central idea; the importance of scale 

transformations in physics. Magnifying Spacetime delivers new insights into the role of 
scale in quantum gravity from the cutting-edge of modern research using an accessible 

and pedagogical style. The ideal complementary text for undergraduate and graduate students, this book also serves as an 

essential resource for professional physicists working on related topics. However, the scientifically literate layman should 
also find this work accessible due to the emphasis on conceptual understanding. Daniel Coumbe takes readers on a journey 

from the basics of scale transformations to the frontiers of quantum gravity research, including fractal geometry, minimum 

length scenarios, the renormalization group, Weinberg’s asymptotic safety scenario, causal dynamical triangulations, 
spontaneous dimensional reduction, and Weyl’s modification of Einstein’s general relativity. Isaac Asimov said, “The most 

exciting phrase to hear in science, the one that heralds new discoveries, is not, Eureka! I’ve found it, but, that’s odd!” The 

recent discovery that the world may be two-dimensional at extremely small distances, which is one of many striking results 
covered in this book, certainly counts as odd. There is now a small window of opportunity in which to get ahead of the 

curve by understanding such phenomena and developing new theoretical models and predictions, before the coming surge 

of experimental results. 

Old Problems and New Horizons in World Physics 

Volodymyr Krasnoholovets, Ph.D. (Department of Theoretical 

Physics, Institute of Physics, National Academy of Sciences of 

Ukraine, Ukraine), Victor Christianto (Satyabhakti Advanced School 

of Theology - Jakarta Chapter, Indonesia) and Florentin 

Smarandache, Ph.D. (Department of Mathematics and Sciences, 

University of New Mexico, New Mexico, USA) 

In series: Physics Research and Technology 
2019. 376 pp. 

Hardcover: 978-1-53615-430-6. $230.00. 
e-book: 978-1-53615-431-3. $230.00. 

Written by 13 contributors from different regions of the World, this book is a collection 

of papers written by researchers who have been working toward defining new concepts 
in the sciences for years. Among the new approaches, new views have been developed 

based on the emerging mathematical principles, the observation of possible relationships 

between physical processes, and ideas inspired by firsthand experience penetrating elusive realms. In the frame of the new 
explanatory theoretic models, matter and energy may be different characteristics of a physical system and “equivalence” 

between matter and energy becomes not so obvious. Quantum Mechanics was developed based on the assumption that 
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electron mass is constant. Variable electron mass automatically rules out the entirety of quantum mechanics. Electron mass 

can change during chemical and biological processes and then other characteristics modify correspondingly. It is accepted 
that the Special Theory of Relativity (STR) does not contradict quantum mechanics, but in reality, the opposite is true. 

Even for a non-rocket scientist, this contradiction becomes evident with the simplest analysis of energy mass and energy 

equivalence formula. In simple words, the formula assumes that if energy is quantized, mass must be quantized too. How 
do atomic particles know how much mass to convert into energy and keep the same proportion in the conversion? Maybe 

one proton or one neutron converts more mass than his neighbor does! If protons and neutrons can be fragmented and 

divided using the MeV energy order, then why do we need CERN or other large nuclear facilities? Contributors of this 
volume: • George Shpenkov. Institute of Mathematics & Physics, UTA, Bydgoszcz, Poland. • Leonid Kreidik. Minsk, 

Belarus. • Volodymyr Krasnoholovets. Senior Research Scientist, Department of Theoretical Physics, Institute of Physics, 

National Academy of Sciences of Ukraine. Kyiv, Ukraine. • Victor Christianto. Malang Institute of Agriculture (IPM), 
Indonesia. • Florentin Smarandache. Chair of Mathematics and Sciences, University of New Mexico, New Mexico, USA. 

Gallup, New Mexico 87301, USA. • Robert Neil Boyd. Consulting physicist for Princeton Biotechnology Corporation, 
Dept. Information Physics Research. • Adrian Klein. Cognitive neuropsychology, PhD Metaphysical sciences, 

Parapsychological Association, ECAO, ISPE, IQN, AAPS, AAAS. Affiliation: ECAO Aff., Israel. • Akira Kanda. 

Professor of Mathematics and Logic. Omega Mathematical Institute. • Mihai Prunescu. University of Bucharest. • Renata 
Wong. Nanjing University, China. • Anand Biehl. Toronto, Ontario, Canada. • Arnold Gorgels. Mathematical Physics, 

Institute in Potsdam, Member DPG, Germany • Ying-Qiu Gu. School of Mathematical Science, Fudan University, China. 

Teensy Weensy Universe 

Peter Gara (Budapest University of Technology and Economics, Hungary, Budapest, 

Műegyetem) 

In series: Classical and Quantum Mechanics 
2020. 

Softcover: 978-1-53616-516-6. $82.00. 
e-book: 978-1-53616-563-0. $82.00. 

Works on quantum mechanics (astronomy, cosmology etc.) often mention that “the laws of quantum mechanics” don’t 
apply in the “macro world”. It all depends on what you mean by “macro world”. How many atoms constitute the limit, just 

a couple of them, or a glass of milk, a sizeable house, a city, a continent? Instead, let’s dream big, the whole Planet, maybe 

our Solar system, our Galaxy, or the Universe as we know it… In this book, we don’t mean to “extend” quantum 
mechanics. As physical models go: given a world view we find the boundary conditions, set up a mathematical model 

corresponding to it, and compare it to the reality… Instead of the “extension” of quantum mechanics we simply take it as it 

is. Let’s examine what kinds of systems correspond to their laws and under which conditions. The fundamental statements 

underlying the book are the following: In Solar System-like structures, the individual constituents possess some charge 

(besides having mass, spin, magnetic moment, just like the particles of atomic structures). This statement allows for the 

quantum-mechanical modelling and interpretation of Solar System-like structures. All else can be derived from the above 
statement. The gravitational field and electric field exist independently of each other. The validity of the basic relationships 

between relativistic quantum mechanics is true for atomic scale systems, as well as for galactic scale systems. —————

——————————————————————————————— “The Time has no immanent i.e. self-induced 
scale.” “The Space has no immanent, i.e. self-induced scale.” (the majority of physicists, philosophers) “…relativistic 

quantum theory does not include the theory of gravitational field, unless it is limited to the weak field…” (Zelmanov) I 

can’t answer the ‘Big Questions’ or solve the ‘World Equation’ (I don’t even think there is such a thing). I have suggested 
a few answers in the book. My motto could go like this: There were four shoemaker’s shops in a street. One of the shop 

windows announced ‘The best shoes in the world’, the second ‘The best shoes in the country’, the third ‘The best shoes in 

the city’, while the last shoemaker in his tiny workshop ventured to offer only ‘The best shoes in the street’. There are 
several houses in my street. We aren’t too many living in my house. I claim that the present book contains “the best theory 

in our house”. 

The Destinies of the Stars 

Author: Svante Arrhenius, Ph.D.  

Translator: Joens Elias Fries 

In series: Space Science, Exploration and Policies 
2019. 156 pp. 
Softcover: 978-1-53614-956-2. $82.00. 

e-book: 978-1-53614-997-5. $82.00. 

In The Destinies of the Stars the evolution of the stars and planets are traced through the spiral nebula, the gaseous stars, 
the sun, the worlds to be, Jupiter and Saturn, the world, to the final destiny of all, the dead planets, Mercury and Mars. 
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The Heavens Above: A Popular Handbook of Astronomy 

J. A. (Joseph Anthony) Gillet and W. J. (William James) Rolfe 

In series: Physics Research and Technology 
2019. 377 pp. 

Hardcover: 978-1-53615-491-7. $230.00. 
e-book: 978-1-53615-492-4. $230.00. 

It has been the aim of the authors to give in this book a brief, simple, and accurate account of the heavens as they are 

known to astronomers of the present day. It is believed that there is nothing in the book beyond the comprehension of 
readers of ordinary intelligence, and that it contains all the information on the subject of astronomy that is needful to a 

person of ordinary culture. The authors have carefully avoided dry and abstruse mathematical calculations, yet they have 

sought to make clear the methods by which astronomers have gained their knowledge of the heavens. The various kinds of 
telescopes and spectroscopes have been described, and their use in the study of the heavens has been fully explained. 

TECHNOLOGY AND ENGINEERING 

Aviation 

Aircraft Electronic Warfare: A Memoir by a Project Engineer 

John Edward Waters (Project Engineer, Toms River, NJ, US) 

In series: Aircraft and Avionics Research and Technology - New in 2019 
2019. 222 pp. 

Hardcover: 978-1-53616-101-4. $160.00. 

e-book: 978-1-53616-180-9. $160.00. 
There are many books written by editors about Electronic Warfare. This book is written by an author about his Electronic 

Warfare systems projects, tasks and stories. He was a project engineer for Electronic Warfare systems for more than twenty 

five years and a consulting engineer for other systems for five years. The book contains 61 stand-alone chapters with 63 
mostly color illustrations and 35 stand-alone addenda without illustrations. There are chapters that report his special 

projects with the Joint Special Operations Command, the Space & Missile Systems Center, NASA, the Navy SEALS, the 
CIA, the Army Delta Force, and the Army Missile Command. His actions as an undercover agent for a national crime 

fighting agency are mentioned. He explains why he expedited a contract award for 2,000 radar locator systems, (AN/APR-

39), then had them installed in Army helicopters before the possible start of World War III. An invitation to visit the White 
House then a productive outcome as a result of that meeting. A second invitation when his daughter was a White House 

volunteer. His trip to Thailand to evaluate the USAF latest radar warning receiver for possible use on Army fixed wing 

aircraft. He explains why he was not allow to deplane after landing in Vietnam. His proposal for a barrier on the Mexican 
border. A few stories about his son Colonel John (Jay) Waters. One includes Jay’s story about when he was on the 

general’s staff in Afghanistan. The unique action taken by their general that stopped the mortar firings into Bagram Army 

base. A story about his friend Leonard Lomell, who a historian called the person most responsible for the success in the D-
Day invasion. Second only to General Eisenhower. A ten-day visit to the Normandy beaches and cemeteries with Jay when 

he was the military head of Arlington National Cemetery and all world-wide Army cemeteries. Nap-of-the-Earth flight 

tests while flying over the Chesapeake Bay. My pilot was a POW in North Vietnam. What he told me about Jane Fonda. A 
flight test across the Fulda Gap in Germany to detect enemy radars. What his pilot told him about a young couple who tried 

to cross the border. Then a flight test along the DMZ in North Korea and a special test in England against a new radar. A 

report about a helicopter unable to return to the airport due to a dense fog. How his on board radar locator assisted the pilot 
to return to the airport. When Ayatollah Khomeini became the ruler of Iran, students attacked the American Embassy. They 

held many Americans prisoners. We attempted a rescue mission, but two of our aircrafts collided in the Iranian desert and 

the mission was aborted. The world knew about that failed mission, but the world never knew about the second United 
States rescue mission. He was a technical advisor for the second rescue mission. 
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Construction 

“Waste-to-Profit” (W-t-P): Circular Economy in the Construction 

Industry for a Sustainable Future. Volume 2 

Linda Zikhona Linganiso (Senior Lecture, Department of 

Chemistry, Faculty of Science and Agriculture, University of 

Zululand, KwaDlangezwa, KwaZulu Natal Province, South Africa) 

and Tshwafo Elias Motaung (Associate Professor, Department of 

Chemistry, Faculty of Science and Agriculture, University of 

Zululand, KwaDlangezwa, KwaZulu Natal Province, South Africa) 

In series: Construction Materials and Engineering 
2019. 356 pp. 

Hardcover: 978-1-53614-995-1. $230.00. 

e-book: 978-1-53614-996-8. $230.00. 
The concept of a circular economy in the construction sector captures global material 

flow through product design, inverse logistics, innovation and collaborations. The 

circulation of the economy takes into consideration global population influence, which 
affects the economy through a variety of construction product flows in particular. The increase in consumers means 

increasing product and services which participate in different waste streams. The emerging sustainable development in the 

construction industry requires the recycling of waste materials to reduce the negative environmental impact of construction 
activities. Accumulation and management of construction wastes is also becoming a major environmental and economical 

concern in many developing countries. Huge volumes of waste generated end up piled on landfill sites or illegally dumped, 

posing serious health and ecological problems. In the construction industry, recycling of waste concrete, masonry, cement, 
gypsum, to mention but a few, has become an important aspect due to the continued increase of construction wastes and 

depletion of natural aggregates. Why not establish a business system that is specifically designed to do much more value 
addition to the construction wastes and develop products which are not only in demand locally but internationally, to 

encourage exports for maximum financial gain. This book aims to analyze the current business model in the construction 

sector and the current legislation concerning waste management. It also highlights efforts required in order to refine the 
recycling methods in favor of a circular economy in the constuction industry. In support of a transition to a low carbon 

economy, different types of materials which can be produced from the construction wastes are indicated including 

processes which are used to obtain the final products. The market demand including penetration of the resulting products 

are given extensively. Policies and regulations to govern these undertakings are highlighted also. The municipalities will 

learn to redirect the local construction industries on how to avoid dumping at landfill sites as the space has currently 

become an issue. Researchers globally will learn how to go up through the Technology Readiness Levels (TRL) from basic 
research through prototype development and finally up to commercialization in projects related to the construction. 

Electrical Engineering 

Providing Reliable Operation of Electric Networks 

Alexander Yu. Khrennikov (Scientific & Research Centre of Federal 

Grid Company, United Energy System, Moscow, Russia), Alexey A. 

Kuvshinov (Togliatti State University, Togliatti, Russia) and Igor A. 

Shkuropat (Electroshield – TM, Samara, Russia) 

In series: Electrical Engineering Developments 
2019. 308 pp. 

Hardcover: 978-1-53615-422-1. $230.00. 

e-book: 978-1-53615-423-8. $230.00. 

This book presents theoretical and practical aspects of providing reliable electrical 

network operation by 6 – 500 кV voltage. The topics covered includes semiconductor 
systems for de-icing overhead transmission lines, dispatching solutions in power 

systems by expert systems, partial discharge diagnostics, electrodynamic testing of 
reactors, an investigation of technological breakdowns with damage to power 

transformers, perspectives for using photothyristors, IGCT and IGBT for 

electrodynamic, programmable static converters for intelligent electrical networks, and 
digital current transformers for digital substations. Chapter 1 describes the serious problem of glacial deposits on overhead 

transmission lines during the autumn-winter period. One of the methods to combat this is melting the glacial deposits on 

alternating current lines by creating short circuits, or direct currents using uncontrolled or controlled rectifier blocks. 
Chapter 2 discusses the expansion of the Automatic Dispatch Control System for substations and electrical networks using 

intelligent subsystems based on the technology of expert systems. Chapter 3 presents an application's experience with 
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monitoring the electric activity of the partial discharges into the insulation of transformers, data on electrical tests in 

autotransformer windings, and testing XLPE cables. Chapter 4 shows the thermal and electrodynamic tests of reactors on 
the reliability and durability of windings during the passage of short-circuit currents, serving as a tool for improving the 

reliability of their design. Chapter 5 investigates a technological breakdown with damage to power transformers, which is a 

difficult task, and is performed to improve the reliability of the power supply. Chapter 6 shows diagnostic and 
mathematical models of the windings of the high-voltage transformers and reactors. Mathematical models of winding 

radial and axial deformations are also calculated. Chapter 7 provides the comparative characteristics of switching 

capabilities of photothyristors, lockable thyristors IGCT, and high-power transistors IGBT, taking into account the specific 
operating conditions in the composition of the high-voltage high-current semiconductor key (HHCSK) during 

electrodynamic tests. In Chapter 8, the author considers the basic operations of implicative algebra for the choice of the 

logical-algebraic modeling of static converters, provided that the objective and predicate variables are identified with the 
parameters of the energy and information processes. Chapter 9 presents controlled reactor-transformers with reduced high 

current harmonics and the calculation of parameters of the active parts of transformers. Finally, chapter 10 presents the 
results of designing a device for calculating the current on digital current transformers, based on the Faraday Effect. This 

book is based on the author’s previous research, including more than 240 scientific and technical publications. 

Electronics 

Adaptive Filtering: Principles, Concepts and Applications 

Md. Zia Ur Rahman, Ph.D.(Department of Electronics and 

Communication Engineering, Koneru Lakshmaiah Education 

Foundation, Green Fields, Vaddeswaram, Guntur, A.P., India) 

In series: Electronics and Telecommunications Research 
2019. 220 pp. 

Hardcover: 978-1-53614-783-4. $160.00. 

e-book: 978-1-53614-784-1. $160.00. 
This book titled Adaptive Filtering: Principles, Concepts and Applications covers 

principles, concepts and applications of adaptive filtering. The development of adaptive 
filtering started in 1976 and widely developed over different application areas. It is 

certainly not our ambition to cover everything of adaptive filtering principles and 

applications. Rather, this edited book features the latest methodological, technical and 
practical progress on promoting the successful use of adaptive filtering principles and 

applications, which are more useful in the current day scenario. The book contains ten 

chapters contributed by the experts in the area of adaptive filtering throughout the world. 
The various applications addressed are MIMO receivers, adaptive exon prediction for DNA analysis, beam steering for 

smart antennas for mobile applications, telecardiology systems, physiological signal analysis, brain computer interface 

applications, speech signal conditioning, filtering thoracic electrical bio-impedance, and inter symbol interference 
cancellation in wireless communication systems. The intended audience of this book will mainly consist of researchers, 

research students and practitioners in adaptive filtering and applications. The book is also of interest to researchers and 

industrial practitioners in areas such as algorithm developers, biomedical engineering, biomedical instrumentation, VLSI 
circuits design, and embedded systems. This edited book will present research outcomes on theoretical and technical issues 

related to real time applications. 

Recent Advancement in Electronic Devices, Circuit and Materials 

Suman Lata Tripathi and Sanjeet Kumar Sinha (Lovely Professional University, Phagwara 

Punjab, India) 

In series: Electronics and Telecommunications Research 
2020. 

Softcover: 978-1-53616-556-2. $95.00. 

e-book: 978-1-53616-557-9. $95.00. 

This book deals with some emerging semiconductor devices and their applications in terms of electronic circuits. The basic 
concept plays a key role in development of any new electronic devices and circuits. The implementation of complex 

integrated circuits becomes easier with understanding of basic concepts of solid state devices and its circuit behavior. The 

book covers the latest trends in development of advanced electronic devices and applications for undergraduate, graduate 
and post graduate level courses. It combines the right blend of theory and practice to present a simplified and methodical 

way to develop researchers’ understanding of the clarity between theoretical, practical and simulated results in the analysis 

of solid state devices, circuit characteristics and other important issues based on their applications. The book also covers 
the broad applications of electronic devices in biomedical and low power portable smart IOT systems. This book is well 

organized into 13 chapters. Chapters 1 to 4 cover design of low power FET devices compatible to technology scaling 

trends meeting required performance enhancement in terms of power, delay and speed. Chapter 5 and 6 are focused on 
analog application of CMOS technology. Chapter 7 describes power MOSFET design with advance materials for lowest 

possible on-resistance resulting into enhance performance. Chapter 8 deals with biomedical application of advance 
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electronic devices introducing new materials and structure. Chapter 9 introduces a neuromorphic model and real-time 

simulation for the study of biological neuron model in the human body on circuit level. Chapter 10 and 11 presents the 
applications of sensors growing over a wide range of sensing targets along with advance sensing technology for human-

computer interaction. Chapter 12 and 13 describe optoelectronic devices like photodetectors, optical sensors and solar cells 

etc. 

Smartphones: Recent Innovations and Applications 

Paolo Dabove, Ph.D. (Politecnico di Torino, DIATI, Department of 

Environment, Land, and Infrastructure Engineering, Turin, Italy) 

In series: Electronics and Telecommunications Research 
2019. 314 pp. 

Hardcover: 978-1-53615-830-4. $195.00. 

e-book: 978-1-53615-831-1. $195.00. 
Smartphones are mobile devices that perform many of the functions of a computer, 

typically having a touchscreen interface, Internet access, and an operating system 

capable of running downloaded apps. It is neither possible to cover all research fields 

where smartphones are used nor to describe all possible applications where smart 

devices are used. This book wants to highlight a selection of restricted contributions in 

the emerging research fields where smartphones can be used for innovative approaches. 
Then, this book is meant for academic researchers, engineers and for others who want to 

find out more about smartphone emerging technologies and future applications. 

 

Energy 

Advances in Energy Research. Volume 31 

Morena J. Acosta 

In series: Advances in Energy Research 
2019. 
Hardcover: 978-1-53616-271-4. $250.00. 

e-book: 978-1-53616-272-1. $250.00. 

In the past, fossil fuels have been considered a reliable source of energy by many countries. Despite the current measures to 
reduce the use of fossil fuels for electricity generation, the use of this type of energy source will continue for the 

foreseeable future. Advances in Energy Research. Volume 31 examines how, if this situation does not change in the future, 

then all types of fossil fuels, particularly oil, will be exhausted before the end of the current century. The use of microholes 
may potentially enhance the applications of fossil fuels in various energy fields, especially in thermal power plants. 

Therefore, the morphology variation of micropunch and microhole during the punching with WC/Co micropunches is 

investigated in this compilation through scanning electron microscopy, energy dispersive spectrometer and confocal laser 
studies. Following this, the authors provide a review on experimental and modeling studies performed with direct fuel 

cells, starting with the fundamentals and main drawbacks of these systems, followed by an exhaustive review on the 

different studies performed regarding the effects of operating conditions and design parameters. In the penultimate chapter, 
a new method for determining the cohesion potential energy in solids is described, and fundamental factors such as internal 

energy, entropy, temperature and time are examined, in particular the connection of entropy and time to potential energy. 

The method concerns molecular solids and rests upon measurable thermodynamic quantities: heat of sublimation, heat 
capacity, and entropy as derived from the latter. The closing chapter provides an overview of three methods (retarded 

osmosis method, forward osmosis-electrokinetic method, and diffusio-osmotic method) for sustainable power generation 

from the salinity gradient energy by using osmosis-based processes. 

Can Biofuels Alleviate the Energy and Environmental Crisis? 

Indra Neel Pulidindi and Aharon Gedanken (Department of 

Chemistry, Bar-Ilan University, Ramat Gan, Israel) 

In series: Energy Science, Engineering and Technology 
2019. 298 pp. 

Hardcover: 978-1-53615-050-6. $195.00. 

e-book: 978-1-53615-545-7. $195.00. 
Climate change is one of the major challenges society is facing currently. Major spheres 

of human activity such as health, environment, agriculture, economy, transportation and 

education were adversely affected because of climate change. Environmental pollution 
owing to the indiscriminate and ever-increasing consumption of fossil-based resources is 

the main factor contributing to climate change. Use of fuels produced from renewable 

sources like biomass cause reduction in CO2 emission and guarantee sustainable energy 
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and a clean environment. The problems of environmental deterioration, as well as energy demands, could be alleviated by 

the paradigm shift to the use of biofuels from fossil fuels. Innovative strategies were recently developed for the exploitation 
of biomass for biofuels production. The concept of biomass itself is being understood in an unconventional sense in a way 

that apart from terrestrial plant resources, marine macroalgae, freshwater microalgae, industrial emissions like CO2, 

organic remains like glycogen are being explored as feedstock for biofuels production. Biofuel production strategies are 
also undergoing drastic changes like the use of solar radiation, sonochemical, microwave and accelerated electron beam 

irradiations to meet the fuel demand and to make the biomass conversion processes more energy- and atom-efficient and 

sustainable. The objective of the compilation of the book titled “Can Biofuels Alleviate The Energy & Environmental 
Crisis?” is to reach out to policy makers, scientists, industrialists, and students with a message as well as scientific 

strategies for alleviating the twin problems of energy and environmental crisis posing a threat to future generations. The 

book comprises of seven judiciously designed chapters focused on producing biofuels (biodiesel, bioethanol, formic acid, 
synthesis gas, methane, and ethylene) and biochemicals (glucose, levulinic acid) using feedstock as diverse as 

lignocellulosic terrestrial biomass, marine macroalgae, glycogen, and CO2. Biomass is an ideal substitute to fossil mass as 
almost all the products derived from conventional refinery could be produced in a biorefinery using biomass as a carbon 

source. In addition to being sustainable, the biorefinery facilities are environmentally benign. The biomass conversion 

strategies proposed in this book facilitate the paradigm shift from fossil-based to biobased industries and help the 
proliferation of biorefinery facilities in the 21st century, offering a pathway for the alleviation of the problem of climate 

change. 

Perovskite Solar Cells: Properties, Application and Efficiency 

Murali Banavoth, PhD (School of Chemistry, University of Hyderabad, Hyderabad, Telangana, 

India) 

In series: Renewable Energy: Research, Development and Policies 
2019. 366 pp. 

Hardcover: 978-1-53615-858-8. $230.00. 
e-book: 978-1-53615-859-5. $230.00. 

Hybrid organic and inorganic perovskites (HOIP) have shown remarkable progress since the first realization of efficient 
PSCs with a PCE of 3.9% in 2009; the record PCE reached 23.3% in 2018. The next step will undoubtedly be developing 

scale-up techniques for transitioning small-area devices to large-area modules. Most books outline only the basic 

theoretical background, fabrication methods and/or applications. To bridge the gap between academia and industry, a 
profound understanding of the recent advancements in the HOIPs field is necessary. Experts’ insights in this book present 

an in-depth overview of information regarding the materials synthesis methodologies, effects of dopants, optimized 

optoelectronic properties, suitable deposition methods, engineering and improving the stability of various device 

architectures using printing methods for flexible large-area PSC modules, including the module concept, discuss various 

challenges and issues that can open the door for the researchers towards commercialization of durable perovskite solar 

cells. Moreover, this book also covers the developments on the zero-, two-, and three-dimensional non-toxic 
perovskite/non-perovskite materials, the radiation degradation of solar cells, the synergetics of cooperative phenomena in 

tandem systems and provide some recommendations to overcome the challenges for improving the photoconversion 

efficiency. 

Solar Energy Systems: Progress and Future Directions 

Michaela Rybová 

In series: Energy Science, Engineering and Technology 
2019. 

Softcover: 978-1-53616-142-7. $82.00. 
e-book: 978-1-53616-143-4. $82.00. 

Solar Energy Systems: Progress and Future Directions presents some new concepts and ideas regarding future steps in the 

development and progress of solar thermal energy. Preliminary results for advanced control of solar plants are presented 
using effective defocusing mechanisms. The authors discuss the sizing ratio of grid-connected photovoltaic systems and the 

relationship of this parameter with the maximum available power. Additionally, the optimum value of the sizing ratio of a 

grid-connected photovoltaic system is defined as one that maximizes the yearly energy efficiency in the photovoltaic 
installation considered. The concluding study makes a comparative econometric analysis on the relationship between the 

solar energy consumption that is produced by solar energy systems and the economic growth for the group of G-7 & G-20 

countries. The econometric analysis includes panel data techniques with a chosen appropriate production function. 
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Spacetime Energy: A Twenty First Century Perspective 

B. G. Sidharth (Director, B. M. Birla Science Centre, Adarsh Nagar, 

Hyderabad, India) 

In series: Energy Science, Engineering and Technology 
2019. 266 pp. 

Hardcover: 978-1-53615-585-3. $160.00. 

e-book: 978-1-53615-586-0. $160.00. 
The anthology titled “Spacetime Energy: A Twenty First Century Perspective” 

encompasses novel and avant garde ideas that delineate the intrinsic nature of spacetime 

and several of its aspects. The collection of papers epitomizes the fundamental aspects 
of the physical world. For instance, the authors have considered the affine connection 

between gravitation and electromagnetism. The noncommutative nature of spacetime 

has also been elaborated in connection with gravitation and electromagnetism and also 
in terms of monopoles. On the other hand, the rudimentary nature of the zero point field 

or the field of the vacuum has also been considered to describe the 2-state asymmetries 

that are found in nature. Several interesting models have been considered to get a novel 

perspective on the nature of the universe we live in; the importance of dark energy has been implied therein. The authors 

have also considered the phenomenon of photoelectric effect in case of grapheme and other similar crystals. A new formula 

has also been found for the conductance in case of carbon nano tubes. Ultra-high energy fermionic behavior has been 
elaborately discussed from a novel perspective and the anomalous gyromagnetic ratio of the electron has also been 

elucidated on the pedestal of the noncommutative nature of spacetime. Resorting to an altogether different approach, the 

nature of symmetry breaking and the details related to the relevant Lie algebras has also been discussed. Essentially, the 
collection of works provides a broad range of conceptual understanding of the universe, both in the macroscopic and the 

microscopic scale. Nevertheless, the reader should find the works to broaden their view of the physical world that exists 

around us. 

The Future of Energy: Prospective Scenarios on EU-Russia 

Relations 

Carla Fernandes (Departamento de Estudos Políticos, Universidade 

NOVA de Lisboa, Lisboa, Portgual) and Teresa Rodrigues 

(Portuguese Institute of International Relations, NOVA University, 

Lisbon, Portugal) 

In series: Energy Policies, Politics and Prices 
2019. 328 pp. 
Hardcover: 978-1-53615-608-9. $195.00. 

e-book: 978-1-53615-609-6. $195.00. 

This book presents the main conclusions reached by the academic project “Geopolitics 
of Gas and the Future of the Euro-Russian Relations (Geo4GER).” This project is being 

developed at IPRI — Portuguese Institute of International Relations, NOVA University, 

an academic research institute dedicated to advanced studies in Political Science and 
International Relations, of NOVA University of Lisbon, Portugal. Energy security is a 

key issue on the international political agenda, a prerequisite for political stability and economic development and an 

indivisible part of a state’s overall security. For Europe, the high-energy insufficiency is a major challenge, given its 
dependence on external sources, especially from Russia, the lack of diversification of energy sources, and the poor branch 

of its transmission network. For Russia, energy has been a geopolitical factor of power and a potential strategic vector to its 

re-emergence as a great power in the international system. However, in terms of energy, Russia also faces some long-term 
challenges, given the fall of its production and the low competitiveness of its gas, which is currently saved from the market 

where competition can hardly enter. Given this scenario, and also the increasingly important role in the political and 

strategic discussion of energy issues between Europe and Russia, it becomes relevant to diagnose the past and the present 

to forecast the medium and long term future (2030), taking into account the expected changes in the geopolitical and 

energetic environment, and the characteristics and dynamics of European-Russian relationship, including its energy 

interdependence and the energy policies and strategies outlined by Europe and Russia. 

The Renewable Fuel Standard: Overview and Implementation Issues 

James Mcdonald 

In series: Energy Policies, Politics and Prices 
2019. 317 pp. 

Hardcover: 978-1-53615-075-9. $195.00. 
e-book: 978-1-53615-076-6. $195.00. 

Established by Congress as an amendment to the Clean Air Act, the Renewable Fuel Standard (RFS) mandates that U.S. 

transportation fuel contain a minimum volume of renewable fuel. The mandated minimum volume increases annually and 
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must be met using both conventional biofuel (e.g., cornstarch ethanol) and advanced biofuel (e.g., cellulosic ethanol). For a 

renewable fuel to be applied toward the mandate, it must be used for certain purposes (transportation fuel, jet fuel, or 
heating oil) and meet certain environmental and biomass feedstock criteria. 

 Electrical Engineering 

The Control of the Pumping Complex Electric Drive in Non-

Steady Operation States 

Mykhaylo V. Zagirnyak, Tetyana V. Korenkova, Oleksandr O. 

Serdiuk, Oleksii M. Kravets, Viktoriya G. Kovalchuk (Kremenchuk 

Mykhailo Ostrohradskyi National University, Kremenchuk, Ukraine) 

In series: Electrical Engineering Developments 
2019. 278 pp. 
Hardcover: 978-1-53615-017-9. $230.00. 

e-book: 978-1-53615-018-6. $230.00. 

Modern pumping complexes (PC) represent complicated power-consuming 
technological systems including one or several pumping units (PU) operating in parallel 

for the common manifold, a network of pipelines with the installed stop-control and 
safety valves. The presented monograph contains theoretical and experimental research 

on the improvement of energy efficiency and reliability of PC functioning with the use 

of the fundamental postulates of the classical theory of electrical engineering, 
hydrodynamics, electric drive, the methods of finite elements, approximation and 

optimization, and the theory of Fourier series. 

Renewable Energy 

A Closer Look at Biodiesel Production 

Luisa Fernanda Rios Pinto, Érika Marques Takase and Harrson 

Silva Santana (School of Chemical Engineering, University of 

Campinas (UNICAMP), Campinas, São Paulo, Brazil) 

In series: Renewable Energy: Research, Development and Policies 
2019. 317 pp. 
Hardcover: 978-1-53614-884-8. $230.00. 

e-book: 978-1-53614-885-5. $230.00. 

Biodiesel is considered a viable alternative to the use of fossil fuel, as it is a renewable 
and biodegradable fuel, providing many environmental benefits. A Closer Look at 

Biodiesel Production describes new prospects of biodiesel production and updates the 

different researches on raw materials for the production of new sources of biofuels. The 
book contains thirteen chapters that are divided into five sections for a better 

understanding for the reader. The first section presents an extensive and profound 

review of the fundamentals of biodiesel production and the application of heterogeneous 
catalysts in this process. The second section assesses the influence of the raw material and provides insight into non-

conventional raw materials that can be used for biodiesel production, such as Macroinvetebrate Larvae and Wastewater 

Treatment Plant Sludge. The third section aims to present an extended discussion on biodiesel production from microalgae 
to feedstock. The third section shows the importance of the implementation of a biorefinery, using all microalgae products 

to make the processes economically viable. The objective of the fourth section was to apply modeling and simulation 

techniques that can assist in the design and assisted development of catalysts and methods for obtaining sustainable and 

ecological biofuels and to develop new separators of the co-products of the biodiesel production process. The last section is 

about the microbial conversion of crude glycerol to bioplastics and their building-block molecules. This book aims to 

provide an in-depth analysis and discussion of the basics of biodiesel production, developing new value-added biofuels and 
their biorefineries of possible products from an improved raw material. The target audience includes researchers, 

engineering design and biodiesel production facilities and graduates seeking a benchmark in biodiesel production. 
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Advances in Bio-Fuel Production 

Anil Kumar (School of Biotechnology, Devi Ahilya University, 

Indore, India) and Sarika Garg (Director, Science Planet Inc., 

Canada) 

In series: Renewable Energy: Research, Development and Policies 
2019. 352 pp. 
Hardcover: 978-1-53614-671-4. $195.00. 

e-book: 978-1-53614-672-1. $195.00. 

Petroleum has played a crucial role in the socio-economic and political welfare of the 
world. It is a non-renewable form of energy and has an increasing demand in this 

modern era. To fulfil the demands, the conventional sources of oil reserves are being 

stressed and are nearly drought. Also, the burning of fossil fuel emits toxic gases 
contributing to environmental pollution and global warming. The concern about 

environmental deterioration helped scientists to invent ways to make bio-based 

products. These bio-based products can replace the use of gasoline, diesel, oil, plastics 

and much more. Among all the bio-based products, biofuel is the most noticed one for 

being humanity’s first liquid fuel. Biofuels are important for various reasons including reduced environmental impact, an 

alternative source of energy, and a boost in economic development. In this book, detailed production of biofuels from non-
conventional bio-feedstocks and advanced biofuels production have been discussed. 

Bioeconomic and Policy Aspects of Future Sustainable Biofuel Production 

Shyamal Roy 

In series: Energy Science, Engineering and Technology 
2019. 
Softcover: 978-1-53616-136-6. $82.00. 

e-book: 978-1-53616-137-3. $82.00. 

This book states developments in the bioenergy market and related policies. Recent bioenergy developments, often induced 
by policies, lead to a greater connection between energy and agricultural markets and influenced relative food and feed 

prices and land-use changes. An analytical framework is explained that places bioenergy within the bioeconomy. The 

impacts of supply push and demand pull polices are discussed, and the reasons for policy interventions are explained. The 
effectiveness of policy intervention is likely to increase if they are directly linked to a target such as the reduction of 

emissions or the stimulation of economic growth. Because the bioeconomy is an immature or infant industry, policies that 

temporarily encourage its development might be analyzed. Technological change and full biomass utilization for food, 
feed, energy, materials and chemicals may lead to a competitive bio-economy sector. Regulation can possibly deal with 

indirect effects of bioenergy such as social (land grabbing) and environmental effects (land, water, biodiversity). Given the 

importance of private sector investments in the development of biotechnologies, excessive regulation might create a 
disincentive to innovation. 

Biogas: Production and Properties 

James G. Speight (CD&W Inc., Consultant, Laramie, WY, US) 

In series: Renewable Energy: Research, Development and Policies 
2019. 400 pp. 

Hardcover: 978-1-53615-278-4. $230.00. 

e-book: 978-1-53615-279-1. $230.00. 
This book will introduce the reader to the fundamentals of biogas production, properties, 

and uses. The chapters focus on biogas as a renewable energy source, biogas production, 

the chemistry and engineering aspects of anaerobic digestion, landfill gas, biomass 
gasification, biogas upgrading technology, among other topics. 
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Ethanol as a Green Alternative Fuel: Insight and Perspectives 

Helen Treichel (Federal Universisty of Fronteira Sul, Erechim, RS, 

Brazil), Sérgio Luiz Alves Júnior (Laboratory of Biochemistry and 

Genetics, Federal University of Fronteira Sul, Campus Chapeco, SC, 

Brazil), Gislaine Fongaro (Laboratory of Microbiology and 

Bioprocesses, Federal University of Fronteira Sul, Campus Erechim, 

RS, Brazil) and Caroline Müller (Laboratory of Biochemistry and 

Genetics, Federal University of Fronteira Sul, Campus Chapeco, SC, 

Brazil) 

In series: Renewable Energy: Research, Development and Policies 
2019. 304 pp. 
Hardcover: 978-1-53615-719-2. $230.00. 

e-book: 978-1-53615-720-8. $230.00. 

In face of the increasingly obvious need to ensure the sustainability of the environment, 
alternative and renewable energy sources are no longer just the concern of environmentalists and have become 

commitments of governments virtually everywhere in the world. In this context, ethanol emerges as an excellent substitute 

for petroleum derivatives. This green alternative fuel is sustained by its own burning because when CO2 serves as a carbon 
source for the growth of plants, it will allow the carbohydrates to be fermented. In addition, currently different generations 

of this fuel are being proposed, considering the utilization of their own waste. However, challenges still need to be 

overcome to enable the second, third and fourth generations of ethanol. At the same time, other renewable fuel alternatives 
emerge to compete with it. The automobile industry, for example, has been developing new engines, hybrids or not, that 

can be powered by electricity or H2. In this regard, this book addresses, under different aspects, the main strategies to 

surpass the remaining obstacles, as well as the advantages and disadvantages of ethanol as a fuel of the future. In this 
context, the “Ethanol as a Green Alternative Fuel” book shows present and future scenarios about bioethanol and 

perspective in their chain, considering the economic and environmental impact mitigations approach. 

Industrial Technology 

Globalization and the Changing Landscape of China's Industrial 

Development 

Yanqing Jiang (School of Economics and Finance, Shanghai 

International Studies University, Shanghai, China) and Wen Xu 

(School of Economics, Shanghai International Studies University, 

Shanghai, China) 

In series: China in Transition 
2019. 306 pp. 

Hardcover: 978-1-53615-778-9. $230.00. 

e-book: 978-1-53615-779-6. $230.00. 
This book describes and discusses the various aspects of the changing “landscape” of 

China’s industrial development within the general context of globalization. In the past 
four decades, the spectacular economic growth and development of China has surprised 

the world. China has leapt from one of the poorest countries to the second-largest 

economy in the world. The development path of China’s economy is different from that 
of any other country, thanks to its unique national system. As a country that adopted the centrally planned economy in the 

past, the government played a very important role in the national economy. Even until now, government planning still 

greatly influences many aspects of the country despite the gradual perfection of the market system. Besides the 

government’s role, external factors coming worldwide can also be major driving forces behind the development of a 

national economy. For developing countries, industrial development is almost always the national priority. This book 

focuses its attention on the discussing of the evolution and development of China’s industrial structure under the general 
trends of globalization. It is always preferred that China can constantly strike a balance between its speed of overall 

economic growth and the soundness of the development of its industrial structure. In this book, we present the reader a true 

“landscape” of China’s industrial development that is changing and being constantly shaped by the various driving forces 
coming from the current trends of globalization. If you are one of the interested readers, we believe this book is one of the 

best choices for you. 

 



Science and Technology 110 

Machinery 

Mechanical Design, Materials and Manufacturing 

Sandip A. Kale(Mechanical Engineering Department, Trinity 

College of Engineering and Research, Pune, India and Technology 

Research and Innovation Centre, Pune, India) 

In series: Mechanical Engineering Theory and Applications 
2019. 324 pp. 

Hardcover: 978-1-53614-791-9. $230.00. 

e-book: 978-1-53614-792-6. $230.00. 
Though the developments in the field of electronics and digital industries are significant, 

the importance of the basic mechanical industry remains always on the top side. The 

purpose of this book is to present some advanced research studies on mechanical design, 
materials and manufacturing. The first chapter presents an analysis of a novel force 

transducer which has a special shape that allows strategic placement of the strain gauges 

and senses axial forces by ignoring the moments. The second chapter explains the basic 
principle of calculation and analysis of the defective structure of solids. The third most 

interesting chapter presents advanced methods used in molecular dynamics simulation of macromolecules. Chapter Four 

explores an extended method of mathematical modelling of Freudenstein-Chebyshev approximation theory for sigmoidal 
function applied to four and five precision points. Chapter Five presents an algorithm to find the transfer vertex of a given 

epicyclic gear train. In the sixth chapter, an analytical study (using ABAQUS/CAE) on the strengthening of the beam-

column joint under seismic conditions using carbon fiber reinforced polymer (CFRP) sheets has been carried out. Chapter 
Seven discusses preparation, properties and applications of nanomterials, ceramics and bioceramics. Chapter Eight 

discusses the fluorescence of atomic hydrogen in aqueous media. Chapter Nine presents a methodology to design, develop 

and simulate a twin spindle turning special purpose machine based on the data collected from hydraulic, pneumatic, and 
electro pneumatic data which will serve as low cost automation. The last chapter is about the estimation of axial force in 

incremental sheet metal forming. 
 

Manufacturing 

Lean Manufacturing: Implementation, Opportunities and 

Challenges 

Francisco J. G. Silva (Department of Mechanical Engineering, 

ISEP - School of Engineering, Polytechnic of Porto, Portugal) and 

Luís Carlos Pinto Ferreira (Department of Mechanical Engineering, 

ISEP - School of Engineering, Polytechnic of Porto, Portugal) 

In series: Manufacturing Technology Research 
2019. 478 pp. 
Hardcover: 978-1-53615-725-3. $270.00. 

e-book: 978-1-53615-726-0. $270.00. 

The paradigm of manufacturing is undergoing a major evolution throughout the world. 
The use of computers, the Internet and new challenges related to the Industry 4.0 have 

changed the way we engineer and manufacture products. Improving production with 

Lean Thinking is an evolution of a traditional approach in order to improve its processes 
to remain competitive in the global market. Lean Manufacturing is a multidimensional 

approach that embraces a wide variety of management practices in a unified system. These practices contain, quality 

systems, team work, and supplier management, among others. Nowadays, other practices have been adopted such as 
human factors and ergonomics. This book presents contributions of Lean Manufacturing applications in the world 

development and is intended to provide a comprehensive view of issues related to this area, with a specific focus on lean 

engineering principles; it is full of practical production examples of how Lean Thinking can be applied effectively to 
production systems. This work was conceptualized for an audience of graduate students mainly; however, it can also be 

consulted by engineers and company managers who seek state-of-the-art applications on Lean Manufacturing within a 

wide diversity of scenarios and conditions. The book, organized into 17 chapters, is intended to be an excellent source for 
dissemination of applied researches, lean concepts, and practices that have been successfully applied in the developing 

world domain. The book is also an excellent example of academy purpose with collaboration between different institutions 

from different countries that provide a global approach. 
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Scientific Research and Manufacturing: Potential India Growth 

Story 

B.M. Suri (Bhabha Atomic Research Centre, Mumbai, India) 

In series: India: Economic, Political and Social Issues 
2019. 308 pp. 
Hardcover: 978-1-53615-230-2. $230.00. 

e-book: 978-1-53615-231-9. $230.00. 

The inability of developing countries to charter a course for technology development 
and deployment, independent of developed countries, leads to a continued monopoly of 

developed countries in the high technology sector. This reality has pushed developing 

countries up a ladder of technology growth, and this book discusses how India should 
address these challenges. It will be interesting to witness how the narrative evolves in 

the context of the development of several potentially disruptive technologies, and the 

onset of the so-called industrial revolution 4.0. This challenge may manifest itself 
differentially for developing and developed countries, in regards to their contrasting 

levels of technology development, employment scenarios, and populations, but in this 

text, the unique challenges of India are analyzed. The challenge of disruptive technologies is daunting for a country like 
India, with a large, unskilled population. India symbolizes the types of problems which many developing countries face, 

but also provides hope and could act as a bridge between different levels of technology development. On one hand, the 

county’s workforce is known to be major provider of IT solutions to the developed world, and on other hand, it produces 
and exports cheap generic medicines to the world’s poorest countries. However, the challenge of disruptive new 

technologies is quite significant, and may necessitate a bold and imaginative response from its scientific establishments, 

STEM Higher Education system, industries, and policy makers. Policy makers may have to shed off some of their legacies 
and cultural mindsets to genuinely encourage innovation and attract as well as retain talent, even in the face of competition 

from developed countries. This book suggests that several developing countries facing similar technology or development 

challenges should join hands. Many of these closely interlinked issues are discussed, and the book aims to stimulate 
discussion between the diverse players such as those in the sciences, technology, STEM HE, Government policy making, 

entrepreneurship as well as and business. 

Materials Science 

Advances in Materials Science Research. Volume 37 

Maryann C. Wythers 

In series: Advances in Materials Science Research 
2019. 257 pp. 

Hardcover: 978-1-53615-038-4. $250.00. 
e-book: 978-1-53615-039-1. $250.00. 

Advances in Materials Science Research. Volume 37 begins by discussing the main properties of poly (methyl 

methacrylate) bone cements used for orthopaedic surgery. In particular, emphasis is given to the fillers used to modify the 
solid phase of acrylic formulations, and this strategy is related to changes in their mechanical, biological, and clinical 

properties. Following this, the authors describe studies on the radiopaque agents of bone cements from 1960 to today. This 

research is divided into several time frames: 1960-1990, 1990-2000, 2000-2010, and 2010-2018. An outlook for the future 
studies is also provided. A recent literature analysis in the field of spray pyrolysis production methods is presented, 

including the respective equipment requirements and the versatility of the materials. Examples of the application of 

ultrasonic spray nebulizers, laser and plasma atomizers are also provided. Next, a facile spray pyrolysis from a precursor 
solution with an ammonium additive is introduced to prepare porous nanostructured vanadium pentoxides. The correlation 

between porous structures and electrochemical properties of the PN-V2O5 electrodes was systematically investigated on 

rechargeable lithium batteries. Furthermore, some challenges are presented on the design of porous materials produced by 
spray pyrolysis for the application of lithium sulfur batteries. The authors discuss research on non-contact and non-

destructive systems that excite surface acoustic waves using pulsed lasers and detect surface acoustic waves using laser 

Doppler detectors to observe the changes in the physical properties of the substrate surface. The concluding study focuses 
on the availability of modified epoxidized palm oil as pressure sensitive adhesives in medical applications. Epoxidized 

palm oil has been modified to two modifications of acrylation and maleination. Thus, there are requirements need to be met 

for pressure sensitive adhesive formulation before the curing process. 
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Advances in Materials Science Research. Volume 38 

Maryann C. Wythers 

In series: Advances in Materials Science Research 
2019. 216 pp. 

Hardcover: 978-1-53615-597-6. $250.00. 
e-book: 978-1-53615-598-3. $250.00. 

Chapter one of Advances in Materials Science Research. Volume 38, critically scrutinizes various recycling techniques 

implemented in the current scenario for the polyvinyl chloride based products. The second chapter focuses on the 
nanocomposite of an important type of thermoplastic polyvinyl chloride. Carbon nanomaterials have gained significant 

research interest as polymer reinforcement. polyvinyl chloride/nanocarbon nanocomposites possess excellent electrical 

conductivity, thermal stability, glass transition temperature, strength, toughness, modulus, and other physical properties. 
The authors of the following chapter highlight the essence of the flux growth method including fundamental aspects for 

crystal growth in solutions, choice of flux growth, and environmental applications to ion exchangers. Next, an eigenvalue-

based technique for the characterization of a class of coaxial-line-to-waveguide adaptors that are used for material 
characterization is presented. The goal of the penultimate section is to investigate of magneto-thermoelectric effects in 

porous semiconductors. Thermoelectric and magneto-thermoelectric effects in porous materials possess very interesting 

improved properties compared to the bulk counterparts. In the closing chapter, the authors review different ways to induce 

and modulate porosity in non-cordierite honeycomb-type materials, based both in our own experience and that from other 

authors reviewing literature to date. 

Dielectric Materials and Applications 

Pankaj K. Choudhury, Ph.D. (Institute of Microengineering & 

Nanoelectronics (IMEN), Universiti Kebangsaan Malaysia,The 

National University of Malaysia, Selangor, Malaysia) 

In series: Materials Science and Technologies 
2019. 416 pp. 

Hardcover: 978-1-53615-316-3. $230.00. 
e-book: 978-1-53615-317-0. $230.00. 

The book Dielectric Materials and Applications focuses on the recent research 

advancements in the area of dielectrics that can be utilized in a variety of technology-
oriented applications. The topics covered in this book include the investigations of 

materials having low dielectric constants for Cu interconnects, a two-layer metallic 

waveguide as a tool to determine the complex permittivity of liquids and/or clinical 
diagnostics, microwave dielectric materials for the miniaturization of portable electronic 

devices, microwave assisted heating of dielectric and composite materials, and the 

dielectric properties of certain 3D nanocomposites. The other areas of discussion 
encapsulate the modeling of supershaped dielectric lens antennas, the roles of dielectric mediums in metamaterials to 

realize photonic devices ranging from absorbers, sensors and communication systems. Some of the chapters are purely 

experimental, whereas some others are based on modeling and simulation. Reading this volume truly remains key to 
understanding novel applications of dielectric materials in different areas of technological interest. 

Proceedings of the 2018 International Conference on "Physics, 

Mechanics of New Materials and Their Applications" 

Ivan A. Parinov (Vorovich Mechanics and Applied Mathematics 

Research Institute, Southern Federal University, Rostov-on-Don, 

Russia), Shun-Hsyung Chang, PhD (Department of Microelectronic 

Engineering, National Kaohsuing University of Science and 

Technology, Kaohsuing, Taiwan), and Yun-Hae Kim, PhD (Ex-

Acting President of Korea Maritime and Ocean University, Director 

of Idea Factory Center, Yeongdo-gu, Busan, South Korea) 

In series: Materials Science and Technologies 
2019. 480 pp. 
Hardcover: 978-1-53615-862-5. $230.00. 

e-book: 978-1-53615-863-2. $230.00. 

The developed original principles and approaches for advanced materials and 
composites (ferro-piezoelectrics, nanostructures, functional materials and polymeric structures etc.) defines the main 

achievements and directions of modern natural and technical sciences, technologies, techniques and industry. Direct 

improvement of the materials and devices characteristics are based on numerous chemical, physical and mechanical 
studies, modern numerical approaches and methods of mathematical modeling and physical experiment. These PHENMA 

2018 proceedings are devoted to development and solution of different actual problems into framework of the above-
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mentioned scientific directions. The proposed book presents interesting original results in theoretical, computational and 

experimental methods, which allow manufacturing nano-materials and composites (for example, ferro-piezoelectrical and 
environmentally-friendly), and other materials in different scale levels with before given and improved properties. The 

materials could be obtained due to reprocessing natural materials, wasters, fruits and plants. These proceedings also discuss 

results of mathematical modeling and experimental studies of advanced devices (piezoelectric transducers, energy-
harvesters, different sensors, medical devices etc.). The presented studies are based on the new generation nano-materials, 

ferro-piezoelectrics and other structure-sensitive materials with special properties. The book treats promising modern nano- 

and microstructure techniques for manufacture of different novel materials (for example, nanostructures) and devices, 
which are very important for educational purposes and industry, unification and development of various expertises, designs 

and analyzes. The book presents new results of internationally recognized scientific teams in different areas of materials 

science, condensed matter physics, physical and mechanical theory and experiment, processing techniques and engineering 
of advanced materials and composites, numerical methods and numerous applications. These results are devoted to R&D of 

advanced piezo-ferroelectrics, nanostructures, other promising materials and composites with specific properties, based on 
the developed processing techniques and modern approaches of chemistry, physics, mechanics and materials science, and 

also wide spectrum of applications including industry and marketing. The book presents a wide spectrum of results, 

obtained on the base of original mathematical models, physical experiments, computer modeling, and nano- and 
piezoelectric applications. This collection presents 50 selected reports of the 2018 International Conference on “Physics, 

Mechanics of New Materials and Their Applications” (PHENMA 2018, August 9-11, 2018, Busan, South Korea). The 

book is addressed to students, post-graduate students, scientists and engineers, investigating and developing a new 
generation of nano-materials and nano-composites, piezo-ferroelectrics, other advanced materials with structure-sensitive 

properties, and also different devices, manufactured on their base and used in numerous applications in various areas of 

science, technique and technology. The book presents new research methods and scientific results in the condensed matter 
physics, materials science, physical and mechanical experiment, processing techniques and engineering of nanomaterials, 

piezoelectrics and other advanced materials and composites, numerical methods, and also different applications and 

developed devices. 

Recent Studies in Materials Science 

Patrick R. Lind 

In series: Materials Science and Technologies 
2019. 291 pp. 

Hardcover: 978-1-53615-270-8. $195.00. 
e-book: 978-1-53615-271-5. $195.00. 

The goal of the first chapter is to express the main achievements in use of the Jahn-Teller effect (JTE) and pseudo JTE 

(PJTE) in search of materials with enhanced or novel properties, are presented as a part of what is known as materials 

science. The hallmark of this entire chapter is the commitment to identify situations in which “waves” are produced and 

provide a systematic classification of such convective instabilities together with a description of related features based on 

advanced numerical simulations. The quality and mechanical or electrical properties of the resulting solids and crystals are 
adversely affected by thermogravitational convection as it can induce defects in their atomic or molecular structure (this is 

the case, e.g., of typical crystal-growth techniques such as the horizontal Bridgman (HB), the Floating zone (FZ) or the 

Czochralski (CZ) methods). This present chapter aims to present a focused review of landmark (past) and very recent 
contributions on the nature, structure and hierarchy of instabilities of this type of convection. This chapter is devoted to the 

investigation of the thermo-kinetics features of overcooled austenite transformation in three grades of 0.75-0.77 wt.% C 

complex-alloyed (Mn-Si, Mn-Si-Cr-Mo) steel intended for rail applications. Magnetometric and thermal analyses were 
used to build Time-Temperature-Transformation and Continuous-Cooling-Transformation diagrams presenting the kinetics 

of austenite transformation in studied steels. 

Translucent Silica Aerogel: Properties, Preparation and 

Applications 

Cinzia Buratti (Department of Engineering, University of Perugia, 

Perugia, Italy) 

In series: Materials Science and Technologies 
2019. 306 pp. 

Hardcover: 978-1-53615-329-3. $160.00. 

e-book: 978-1-53615-330-9. $160.00. 
Silica translucent aerogels are unique materials able to improve the thermal insulation 

performance of buildings without compromising daylight transmission. The aim of the 

book is to give a general overview on state of the art research on translucent aerogels 
and their applications in buildings and to provide a data set about thermal and physical 

properties, useful in buildings’ energy performance simulation and design. Silica 

aerogels are nanostructured solid materials made of approximately 96% air and 4% 
silica. They show a thermal conductivity in the 0.012–0.020 W/mK range and excellent 

optical properties, especially visible transmission. They come in granular and monolithic 

form. Granular aerogels are relatively easy to produce and less expensive than monolithic panes, but show worse optical 
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and thermal performance. Monolithic aerogels enable vision through the material, but their fabrication process is not 

developed at an industrial scale. The book collects the contributions of experts in the field of translucent aerogels from all 
over the world. The contents of the eight chapters are detailed as follows: Chapter 1 is the contribution from Union 

College, Schenectady (USA). The chapter reviews the chemical approaches to silica wet gels preparation, the drying 

methods used to yield monoliths, and the challenges and limitations associated with its production. Chapter 2 is a 
contribution from EMPA, Dübendorf (Switzerland). It is a review of current state of the art research on silica aerogel 

granulate production, including raw materials selection, hydrophobization strategies, and drying methodologies. Chapter 3 

is a contribution from Takenaka Corporation, Tokyo (Japan). The main techniques for the optical properties evaluation are 
described and data are provided. An original application of translucent aerogels in buildings and future research topics are 

also proposed. Chapter 4 is a contribution from Recep Tayyip Erdogan University, Rize and Ataturk University, Erzurum 

(Turkey). A review of the thermal properties of aerogels is provided, highlighting their better performance when compared 
to conventional and superinsulation materials. Chapter 5 is a contribution from the University of Perugia, Perugia (Italy). 

The acoustic properties of both granular and monolithic systems are investigated. For example, the influence of granule 
size and layer thickness that is deepened for granular aerogels is discussed, while for the monolithic form, the little data 

that is currently available is reported on. Chapter 6 is a contribution from the University of Tuscia, Viterbo (Italy) and Buro 

Happold Ltd, London (UK). It is focused on Life Cycle Assessment of silica aerogel, showing the research challenges in 
understanding its environmental impact, lower than the one of conventional thermal insulating glazing systems. Chapter 7 

is a contribution from the University of Lyon and INSA-Lyon, Lyon (France). An overview of measurement methods and 

modeling tools available in literature is provided and a summary of the main mechanical properties of both monolithic and 
granular aerogels is reported on. Chapter 8 is a contribution from the Norwegian University of Science and Technology, 

Trondheim and SINTEF, Trondheim (Norway). Authors present their experimental investigations on various aerogel 

systems in different building envelopes (new aerogel glass material, aerogel-incorporated concrete, and so forth). 

ZnO Thin Films: Properties, Performance and Applications 

Paolo Mele (Shibaura Institute of Technology, Koto-ku, Tokyo, Japan) 

In series: Materials Science and Technologies 
2019. 318 pp. 

Hardcover: 978-1-53616-086-4. $230.00. 
e-book: 978-1-53616-087-1. $230.00. 

Zinc oxide (ZnO) is an n-type semiconductor with versatile applications such as optical devices in ultraviolet region, 

piezoelectric transducers, transparent electrode for solar cells and gas sensors. This book “ZnO Thin Films: Properties, 
Performance and Applications” gives a deep insight in the intriguing science of zinc oxide thin films. It is devoted to cover 

the most recent advances and reviews the state of the art of ZnO thin films applications involving energy harvesting, 

microelectronics, magnetic devices, photocatalysis, photovoltaics, optics, thermoelectricity, piezoelectricity, 

electrochemistry, temperature sensing. It serves as a fundamental information source on the techniques and methodologies 

involved in zinc oxide thin films growth, characterization, post-deposition plasma treatments and device processing. This 

book will be invaluable to the experts to consolidate their knowledge and provide insight and inspiration to beginners 
wishing to learn about zinc oxide thin films. 

Materials Science 

Ceramics and Glasses 

An Introduction to Glass Transition 

Roberta Ramirez 

In series: Polymer Science and Technology 
2019. 167 pp. 

Softcover: 978-1-53615-706-2. $95.00. 
e-book: 978-1-53615-715-4. $95.00. 

An Introduction to Glass Transition opens with a comparison of entropy function of temperature dependence with 

configurational entropy, which was published by various authors and found almost the same temperature dependence with 
overlap. From the dependence of the logarithm of configurational entropy vs. the logarithm of temperature, the authors 

suggest that it is possible to successfully predict the relations between the values of m for different glass formers. 

Following this, microscopic local dynamics were analyzed by way of atomistic molecular dynamics simulations through 
the conformational transition behavior across a wide range of temperatures. The glass transition temperature may be 

predicted through the intersection of separate temperature dependences. Such local dynamics were found to become 

gradually heterogeneous when the temperature went down close to the glassy state. The closing chapter provides a brief 
summary of the studies relevant to glass transitions in well-defined lipids systems such as anhydrous and/or water mixed 

systems. Then, some current problems and future problems are described. 
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Nanotechnology 

Applied Aspects of Nano-Physics and Nano-Engineering 

Kirill Levine (Department of General and Technical Physics, The 

Saint Petersburg State Mining University, St. Petersburg, Russia) 

and Andrey G. Syrkov (Department of General and Technical 

Physics, The Saint Petersburg State Mining University, St. 

Petersburg, Russia) 

In series: Nanotechnology Science and Technology 
2019. 322 pp. 
Hardcover: 978-1-53614-708-7. $230.00. 

e-book: 978-1-53614-709-4. $230.00. 

This volume of a book “Applied Aspects of Nanophysics and Nano-engineering” is 
partially composed of short communications – proceedings of international symposium 

“Nanophysics and nano-engineering 2017” (venue: Mining university), and full-sized 

chapters, covering selected topics in depth. A variety of phenomena are described in this 
book. Smart nanostructured coatings, methods of synthesis based on both “top to 

bottom” (plasma deposition, remote methods) and “bottom to top” approaches are covered, as well as modeling approaches 

and analytical techniques. As before, ecological issues are highly addressed, such as materials for water purification and 
pollution prevention. Permanent interest in fullerenes as to one-dimensional carbon-based structures arises from their 

ability to be relatively easily modified by species of interest, for the purpose of bio-substrate delivery. Graphite exfoliation 

is utilized as a method to produce graphite nanoparticles and the modelling of fullers is reported. Issues of dielectric 
relaxation of solids have been a stunning topic for at least a few decades, and even now the interest in the dielectric 

relaxation approach seems to increase. This is because of the sensitivity of this non-destructive method to the 

conformational changes of flexible molecular moieties, brushes, and interchain segments. This avenue was focused on 
materials appliances of the method and technical development of the method and resolution, as well as the materials 

studied. Semiconductor technologies discussed in the book were related to developing solar concentrator systems (silicon 
technologies), heterojunction solar cells of eutectic gallium arsenide solid solutions for the development of alternative 

heterostructures based on the tunneling effect. “Exotic” semiconductors – diamonds with delta-doped layers known for 

their high temperature resistance – are studied via capacitance measurements. Directional crystallization was studied to 
produce rear-Earth compounds with anisotropic properties for the application of thermoelectric materials. Findings in 

sorption properties of clay minerals with singlet oxygen is underestimated as global in terms of environmental factors. Oil 

shale and oil shale ash Baltic basin studies are reported. Materials with magnetic properties synthesized by the sol-gel 
method are based on varrium-titanium ceramic and are studied via a variety of powerful experimental methods: SEM, 

XRD, SAXC, and SAPNS. Findings in the surface modification of zinc oxide films are modified by selenium. A special 

experimental setup is made possible using an ambient pressure approach without isolating the atmosphere to synthesize the 
hierarchically ordered surface structure. Interface properties related to water absorption on an aluminum surface are 

analyzed, and they are of interest for tribology applications of organopolymer compositions. Composite nanostructured 

materials for solar concentrator systems are discussed, as well as compounds for thermionic energy converters. It is 
believed that this book provides an unbiased sketch of progress in nanotechnology and related areas. 

Introduction of Forensic Nanotechnology as Future Armour 

Ritesh Kumar Shukla (Assistant Professor, Division of Biological & Life Sciences, School of 

Arts & Sciences, Ahmedabad University, Navrangpura, Ahmedabad, Gujarat, India) and Alok 

Pandya (Assistant Professor, Department of Chemistry, Center of Engineering and Enterprise, 

University and Institute of Advanced Research, Koba Institutional Area, Gandhinagar Gujarat, 

India) 

In series: Nanotechnology Science and Technology 
2019. 316 pp. 

Hardcover: 978-1-53616-040-6. $195.00. 

e-book: 978-1-53616-041-3. $195.00. 
Forensic Science is an interdisciplinary subject that uses principles and methodologies of various subjects including 

chemistry, biology, physics, geology, psychology, social science and engineering to help law enforcement agencies to 

enforce criminal laws and regulations to resolve civil and criminal cases. Body fluids, fingerprints, footprints, illicit drugs, 
explosives etc. are the evidences that can be found at the scene of crime in trace amount. These evidences are first analysed 

through screening and then confirmatory methods. During this process, the probability of sample loss is very high, 

especially when a sample amount is inadequate and therefore does not meet minimum requirement to analyse it. Generally, 
scientists discuss new-fangled nanotechnology research and its conversation turns to the commercial aspects or potential 

issues around health, safety, and the environment. In recent years, some of them have shown their interest to integrate 

nanotechnology with basic sciences and applied for forensic purposes, which are shifting the paradigm of forensic 
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investigation process. Introduction of Forensic Nanotechnology as Future Armour is the first comprehensive book to 

consider both fundamental and applied aspects of forensic nanotechnology. This emerging field of forensic science 
investigates real-time crime scenes and terrorist activities, inquiries, detects the presence of explosive materials, biological 

indicators, document preservation, fingerprint enhancement and food adulteration using nanomaterial. Scientists and 

researchers are working on nanotechnology applications that may steer the power of forensic investigation, but the 
challenges to bring them from lab to the courtroom remain persistent. Moreover, some crucial concerns in forensic science 

such as analysis cost and time, methods’ effectiveness and wide availability and results’ accuracy and reliability are 

creating obstacles in forensic investigation and security. In this book we requested to enrich the scientific content as state-
of-the-art in terms of application of nanotechnology in forensic science. In this way, all chapters will emphasise the 

emerging field of research to solve crime with the help of nanotechnology in various fields of forensic science like 

detecting explosives, biological indicators, document preservation, latent fingerprint and food adulteration. The integration 
of laboratory processes onto a nano platform is conceivably the most interesting advancement of nanotechnology 

highlighted in this book and some more issues like recent research developments, challenges and future opportunities are 
also addressed in this book. The book is written for a wide readership including researchers, undergraduate and graduate 

students from diverse backgrounds such as chemistry, materials science and nanotechnology engineering, physics, life 

sciences, forensic science, and biomedical engineering. It can be used not only as a textbook but also as a review and 
reference book. However, because many other nano technological applications for forensic analysis are yet to be studied, 

this book can be helpful to explore new opportunities. We hope that the chapters of this book will provide the reader with 

valuable insight as a revolutionary, protective tool in the fields of virtopsy, crime scene investigation, identification, 
forensic biology and toxicology. We also hope that after reading this book, researchers around the world will be motivated 

to enter into the field of forensic nanotechnology. 

Materials Technology 

Advances in Materials Science Research. Volume 39 

Maryann C. Wythers 

In series: Advances in Materials Science Research 
2019. 228 pp. 

Hardcover: 978-1-53616-176-2. $250.00. 

e-book: 978-1-53616-177-9. $250.00. 
In Advances in Materials Science Research. Volume 39, the origin and fundamentals of the electrodeposition technique are 

introduced, and the characteristics of the nucleation process are described. Additionally, a procedure to analyze the 

nucleation process in electrodeposition is explained. The authors go on to address the role electropolymerization plays in 

electrochemical systems in the context of interplay between kinetics and energetics. Next, spherulitic textures of 

poly[tetrafluoroethylene-co-(perfluoroalkyl vinyl ether)] (PFA) are examined in detail using polarized optical microscopy. 

The PFA consists of random comonomer units among the tetrafluoroethylene units which crystallize as spherulites 
composed of lamellae, although polytetrafluoroethylene usually forms extended-chain crystals because of the rigid nature 

of 13/6 helices. This compilation also describes the development and characterization of electrically conductive polyaniline 

coated fabrics for electromagnetic interference shielding applications. The aforementioned fabrics have been prepared 
using conductive polyaniline polymer as well as the in situ polymerization technique. The effect of gluconates as a 

corrosion inhibitor for mild steel in acidic medium is investigated, as well as the adsorption characteristic of gluconates. 

Lastly, attempts are made to study the correlation between the corrosion of two classes of mild steels, as well as their 
corrosion inhibition, versus the chemical compositions of two classes of mild steels suitable for galvanizing. 

Clothing and Textiles 

Cotton Fabrics: Preparation, Synthesis and Applications 

Fabien Salaün (Assistant Professor, Roubaix Cedex, France) 

In series: Polymer Science and Technology 
2019. 224 pp. 

Hardcover: 978-1-53615-006-3. $95.00. 
e-book: 978-1-53615-007-0. $95.00. 

Written by a group of international experts, this book provides a comprehensive analysis 

of the main scientific and technological advances that ensure the continued functionality 
of cellulosic textile supports. It begins with a discussion on the chemical and physical 

structure of cotton and its different properties and provides a review of the main vancées 

regarding textile surface modification. The second chapter is devoted to the use of cotton 
supports in comfort, and more specifically the importance of the textile structure for the 

management of heat and mass transfers. These different concepts are discussed from the 

description of recent models applied in this field of expertise. The third chapter is 
dedicated to the fire retardant properties of textile substrates, with a more specific focus 

on textile finishing treatments to improve this type of surface functionality. Finally, the 
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last chapter is oriented towards the chemical grafting of microcapsules from the DOPA, which currently constitutes a 

possible new application path in the textile field. This book covers a wide range of textile finishing treatments for cotton, 
allowing the reader to learn about new technologies in this field. 

Steel 

Carbon Steel: Microstructure, Mechanical Properties and Applications 

Clyde Phelps 

In series: Materials Science and Technologies 
2019. 236 pp. 

Hardcover: 978-1-53615-435-1. $160.00. 
e-book: 978-1-53615-436-8. $160.00. 

This compilation opens with a section discussing the key interactions required to successfully friction stir weld carbon 

steels. Friction stir welding is a relatively recent development, predominantly technologically established using aluminum, 
where the lower melting point of the material greatly aided the process. Next, corrosion models of carbon steel in aqueous 

solution are reviewed under atmospheric and oxygen depleted environments by focusing on the cathodic reaction and the 

corrosion film formed on carbon steel as a function of pH and anions. In conclusion, the temperature relation of 
interlamellar spacing of pearlite with supercooling in carbon steels, based on a previously theoretically foundation, has 

been determined by the pearlite and bainite phase volumes in alloy steels from the degree of supercooling. 

Friction Stir Welding (FSW): Advances in Research and Applications 

Mario Benson 

In series: Mechanical Engineering Theory and Applications 
2019. 110 pp. 

Softcover: 978-1-53615-384-2. $82.00. 

e-book: 978-1-53615-385-9. $82.00. 
The opening chapter provides a comprehensive insight into dissimilar materials joined by FSW technology. FSW 

parameters such as tool design, tool pin offset, rotational speed, welding speed, tool tilt angle and position of workpiece 

material in the fixture for dissimilar materials are summarized. In the next chapter the author confirms the emission of 
particles in the nanorange during FSW of the most commonly used aluminium alloys, AA 5083 and AA 6082, which are 

originated from the aluminium alloy itself, due to friction of the welding tool against the workpiece. In the closing chapter, 
feasibility to join 2.5 mm thick AA5052 aluminium alloy and 1.4 mm thick high strength steel, DP590, by conventional 

FSW process (FSW) and TIG-assisted HFSW process (HFSW) is studied through couple experimental and numerical 

analysis. A comparative study in joining of dissimilar materials by conventional FSW and HFSW processes is performed to 
realize the effect of different welding parameters on the growth of IMC layer thickness. 

Military Science 

Weapons Systems 

Conventional Weapons Systems: Background and Issues for Congress 

Stewart Keller 

In series: Congressional Policies, Practices and Procedures 
2019. 285 pp. 

Hardcover: 978-1-53615-414-6. $230.00. 
e-book: 978-1-53615-415-3. $230.00. 

This book is a compilation of CRS reports on conventional weapons systems. The first report focuses on the background 

and issues for Congress on cluster munitions, which are air-dropped or ground-launched weapons that release a number of 
smaller submunitions intended to kill energy personnel or destroy vehicles. The next report focuses on the background and 

issues for Congress on Navy Aegis Ballistic Missile (BMD) Defense Program. The subsequent report discusses the 

background and issues for Congress on the Coast Guard’s programs for procuring National Security Cutters (NCS), 25 
Offshore Patrol Cutters (OPCs) and 58 Fast Response Cutters (FRCs). Finally, the process and procedures that currently 

apply to congressional consideration of foreign arms sales proposed by the President is reviewed. This includes 

consideration of proposals to sell major defense equipment, defense articles and services, or the retransfer to third-party 
states of such military items. 
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Weapons of Mass Destruction: Chemical, Biological and Nuclear 

Tamer Renders 

In series: Nuclear Materials and Disaster Research 
2019. 316 pp. 

Hardcover: 978-1-53616-064-2. $230.00. 
e-book: 978-1-53616-065-9. $230.00. 

This book is a compilation of government reports on weapons of mass destruction. The first chapter is a bill that seeks to 

ensure the Department of Homeland Security (DHS) has the structure, authority, and tools it needs to counter the threat of 
weapons of mass destruction. Chapter 2 discusses the continuation of the national emergency with respect to the 

proliferation of weapons of mass destruction. Chapter 3 reports on the Department of Homeland Security’s organization to 

counter weapons of mass destruction. The danger North Korea poses to the world is more than just its rogue nuclear 
program and ballistic missile brinksmanship as discussed In chapter 4. Chapter 5 examines (1) DHS programs and 

activities to prevent and protect against domestic chemical attacks and (2) the extent to which DHS has integrated and 

coordinated all of its chemical defense programs and activities. Chapter 6 examines (1) information the federal government 
has about the procurement, distribution, use, and disposition of Agent Orange; (2) DOD and VA efforts to make 

information about where Agent Orange and its components were tested and stored available; and (3) challenges associated 

with Agent Orange testing. 

Weapons Systems: Annual Assessment and Cybersecurity 

Dale R. Copley 

In series: Cybercrime and Cybersecurity Research 
2019. 329 pp. 
Hardcover: 978-1-53615-595-2. $230.00. 

e-book: 978-1-53615-596-9. $230.00. 

DOD acquires new weapons for its warfighters through a management process known as the Defense Acquisition System. 
Chapter 1 contains GAO’s 16th annual assessment of the Department of Defense’s (DOD) $1.66 trillion portfolio of 86 

major weapon systems acquisition programs. It examines changes in the portfolio since 2016, including DOD’s progress 

implementing acquisition reforms. The Department of Defense (DOD) faces mounting challenges in protecting its weapon 
systems from increasingly sophisticated cyber threats. Chapter 2 addresses (1) factors that contribute to the current state of 

DOD weapon systems’ cybersecurity, (2) vulnerabilities in weapons that are under development, and (3) steps DOD is 

taking to develop more cyber resilient weapon systems. 

Nanotechnology and MEMS 

Advances in Nano Instrumentation Systems and Computational 

Techniques 

K. Kamalanand, Ph.D. (Assistant Professor, Department of 

Instrumentation Engineering, MIT Campus, Anna University, 

Chennai, India), D. Najumnissa Jamal, Ph.D. (Professor, 

Electronics And Instrumentation Engineering, B.S. Abdur Rahman 

Crescent Institute of Science and Technology, Chennai, India), and 

P. Mannar Jawahar, Ph.D. (Senior Professor and 8th Vice 

Chancellor, Anna University, Chennai, India; Present Vice 

Chancellor, Karunya Institute of Technology, Coimbatore, India) 

In series: Nanotechnology Science and Technology 
2019. 170 pp. 

Softcover: 978-1-53615-019-3. $95.00. 

e-book: 978-1-53615-020-9. $95.00. 

Nanotechnology is the novel technology that enables the control of matter at dimensions of roughly 1 to 100 nanometers, 
where exclusive phenomena allow novel systems and applications to arise. In other words, nanotechnology is the art and 

science of manipulating atoms, molecules and matter at nanometric length scales, to create new systems, materials, and 

devices. The field of nanotechnology delivers opportunities and challenges for scientists and technologists for the 
development of new materials and systems with greater functionality and speed. The rapidly emerging innovations in nano 

systems have enabled the creation of new sensors, transducers and measurement devices with great improvements in 
sensitivity, specificity and accuracy, along with significant size reductions. Nanotechnology and nano engineering stand to 

produce significant scientific and technological advances in diverse fields including medicine and physiology, automation, 

space research, and sensor technology. Also, recent advances in computational nanoscience enables scientists and 
technologists to study nano materials and nano systems more efficiently with the help of mathematical models and 

simulation techniques. This edited book aims to provide useful scientific discussions on the recent advances in nano 
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systems and computational techniques covering topics in the diverse fields of biomedical engineering, automobile 

engineering, mechatronics, materials technology and renewable energy. 

Advances in Nanotechnology. Volume 22 

Zacharie Bartul and Jérôme Trenor 

In series: Advances in Nanotechnology 
2019. 278 pp. 

Hardcover: 978-1-53615-558-7. $250.00. 
e-book: 978-1-53615-559-4. $250.00. 

The first chapter of Advances in Nanotechnology. Volume 22 discusses the three major 

types of nanocomposites: metal, polymer, and ceramic matrix. Characteristics of 
different types of nanocomposites and their potential applications are presented briefly as 

well. Following this, the authors examine the increasing use of engineered nanomaterials 

in consumer and industrial products that has aroused global concern regarding their fate 
in biological systems, resulting in a demand for parallel risk assessment. This 

compilation also contains numerous approaches for targeted drug delivery systems using 

various options, particularly those involving the incorporation of nanocomposite 

materials. The basics on the Hubbard model in 1D and 2D and its applications in work 

on nanomaterials is presented. These applications concern electrical transport properties 
and optical properties of nanomaterials. The authors provide a review of recent research 

on the effect of various polymers incorporation in thin films on optical, structural, electrochemical and other properties of 

thin films. An overview of biocompatible and biodegradable polymer based bone scaffold materials is provided, along with 
their synthesis, characterization, applications, advantages and short comings in the field of biomedical engineering 

application. Besides the effect of porosity, pore size, interconnectivity, microstructure of the scaffold on bone tissue 

engineering are evaluated in this section. Later, the generalized structural-parametric model, the solution of the matrix 
equations of the multilayer electroelastic actuator for the mechatronics and the nanotechnology and the calculation their 

transfer functions are presented by the authors. The concluding chapter assesses some common multiscale methods 

developed while stating some of the computational merits in multiscale simulations compared to large-scale atomistic 
simulations. 

Cellulose to Nanocelluloses: Production, Properties and 

Applications 

TriDung (TD) Ngo, Ph.D. (Research Scientist, Biomass Conversion 

and Processing Technologies, InnoTech Alberta, Edmonton, 

Alberta, Canada) 

In series: Nanotechnology Science and Technology 
2019. 302 pp. 

Hardcover: 978-1-53615-057-5. $195.00. 

e-book: 978-1-53615-058-2. $195.00. 
Cellulose is the most important and naturally abundant organic biopolymer in the 

biosphere. It is the basic structural component of plant cell walls. Cellulose based 

materials have been utilized by our society as engineering materials for thousands of 
years and their use continues today as verified by the enormity of the worldwide 

industries. In recent decades, the conversion of renewable lignocellulosic biomass and 

natural biopolymers into chemicals, liquid fuels and feed supplements has gained 
considerable attention. In addition, the gradual depletion of petroleum resources, the 

lack of space for landfills, concerns over emissions during incineration, and environmental pollution caused due to 

accumulation of these non-destructible solid wastes has spurred efforts to develop high performance materials which are 
eco-friendly and sustainable. Keeping in mind the advantages of the bio-based materials from cellulose, this volume, edited 

by Tri-Dung (T.-D.) Ngo, includes cellulose from the micro- (cellulose fiber) to nanoscale (nanocellulose). This book 

focuses on the chemistry, production, properties and applications of the cellulose materials in various areas. From the view 
of sustainable development, the new materials associated with cellulose bio-renewable sources are enormously being 

addressed. In addition, nanotechnology is a rapidly evolving area of development, as science, engineering and technology 

have merged to bring nanoscale materials much closer to reality. The book also summarizes the recent developments made 
in the area of advanced bio-nanomaterials, chemical functionalization of celluloses from the micro- to nanoscale, and their 

processing and successful utilization for selected applications. A number of critical issues and suggestions for future work 
are discussed, underscoring the roles of researchers for the efficient development of advanced bio-nanomaterials through 

value addition to enhance their use. 
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Gold Nanoparticles: Advances in Research and Applications 

Joshua R. Chin 

In series: Nanotechnology Science and Technology 
2020. 

Hardcover: 978-1-53616-578-4. $230.00. 
e-book: 978-1-53616-579-1. $230.00. 

Gold Nanoparticles: Advances in Research and Applications opens by presenting the properties of gold nanoparticles and 

the necessity of a thermodynamic investigation. The physics of heat generation and heat transfer by diffusion, convection 
and radiation are examined, and the effect of thermoplasmonics on the random lasing of nanoparticles is described. 

Nanoparticles are being incorporated into a variety of devices to improve their performance. Recent advances in 

applications of the plasmonic effects of nanoparticles, significantly focused on the incorporation of gold nanoparticles to 
improve solar cell efficiencies, are discussed. The authors go on to investigate the formation of elongated gold 

nanoparticles, which occurred by laser ablation of gold target in aqueous solutions containing divalent ions. Additionally, 

the influence of a permanent external magnetic field on generated earlier colloidal solutions of Au nanoparticles is 
investigated. The penultimate chapter describes the events that lead to gold’s well-deserved reputation as a good catalyst 

for several reactions, and considers some of the applications and catalytic uses of gold, mostly in the form of nanoparticles. 

The concluding study explores gold nanoparticles’ applications for the treatment of various forms of cancer, such as 

adenocarcinoma, melanoma, breast cancer, gastric, laryngeal, lung, oral cancer and prostate cancer. Gold nanoparticles are 

used in cancer treatment primarily as drug carriers, photosensitizers and radiosensitizers. 

Nanostructured Materials: Synthesis, Properties and Applications 

Junhui He (Technical Institute of Physics and Chemistry, Chinese 

Academy of Sciences, Beijing, China) 

In series: Nanotechnology Science and Technology 
2019. 418 pp. 
Hardcover: 978-1-53615-013-1. $230.00. 

e-book: 978-1-53615-014-8. $230.00. 

Nanoscience and technology are interdisciplinary fields that bring together physicists, 
chemists, materials scientists, biochemists, and engineers to meet both current and future 

challenges, including searching for nanostructured materials for various advanced 
applications, clean and renewable energies for sustainable development, new 

technologies for environmental protection and new strategies for detecting and fighting 

diseases. Among the current subjects in nanoscience and technology, nanostructured 
materials have been attracting a huge amount of attention and have seen fast and 

explosive development in the past two decades. Such materials have already shown 

great potentials in smart materials, composite materials, information technologies, solar 
cells, fuel cells, secondary batteries, supercapacitors, environmental pollutants monitoring devices, air and water 

purification, and removal of both domestic and outdoor air pollutants. This book invited internationally renowned experts 

in the field of nanostructured materials from different countries, and assembled fourteen reviews and articles that discuss 
the synthesis, properties and applications of nanostructured materials. It also points out future research & development 

directions of nanostructured materials and encourages future efforts towards a better life and environment through research 

and development of nanostructured materials, especially via the younger generation. This book is suited for the audience of 
teachers, lecturers, professors, researchers, engineers, college students, graduate students, policy makers, and company 

managers. 

Surface-Enhanced Raman Spectroscopy: Methods, Analysis and 

Research 

Vinay Bhardwaj, Ph.D. (Department of Biomedical Engineering, 

Rutgers, The State University of New Jersey, Piscataway, NJ, USA) 

and Anthony J. McGoron, Ph.D. (Professor, Department of 

Biomedical Engineering, Associate Dean for Academic Affairs, 

College of Engineering and Computing, Florida International 

University, Miami, FL, US) 

In series: Nanotechnology Science and Technology 
2019. 284 pp. 

Hardcover: 978-1-53614-861-9. $195.00. 
e-book: 978-1-53615-379-8. $195.00. 

In the last decade, we have seen spurring growth in academic and industrial interest in 

Raman spectroscopy and its modifications, in particular, Surface-Enhanced Raman 
Spectroscopy (SERS). This is evident by the number of SERS publications in the last decade, from 580 in 2005 to almost 
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2000 in 2014. There are now companies worldwide that are dedicated to manufacturing SERS substrate, sensors, and other 

SERS-based products. The miniaturization of Raman instrumentation from bulky and expensive bench-top designs to 
inexpensive handheld spectrometers has allowed SERS to be employed as an in situ detection technique. Some examples of 

the industrial success of Raman and SERS are rapid raw material identification (RMID), Process Analytical Technology 

(PAT) and drug screening in pharma and biotech industries, continuous surveillance of food, water, and environmental 
safety, and the diagnosis and continuous monitoring of diseases like cancer, diabetes, etc. This progress in translating 

Raman and SERS techniques into commercial use and commercial products is possible because of the close collaboration 

between scientists and engineers. However, the weak signals of Raman spectroscopy is an inherent limitation of the 
spontaneous Raman spectroscopy technique. Therefore, several modifications have been made, including but not limited 

to, surface-enhanced Raman spectroscopy (SERS), spatially offset Raman spectroscopy (SORS), transmission Raman 

spectroscopy (TRS), coherent anti-Stoke’s Raman spectroscopy (CARS), and tip-enhanced Raman spectroscopy (TERS). 
Spontaneous Raman spectroscopy has become a one-of-a kind, portable, and affordable technology for in-situ detection 

and continuous monitoring in resource-limited-settings. The primary focus of this textbook is to try to cover the 
fundamentals in SERS methods of preparing substrates and sensors, and efficient spectral analysis approaches like 

chemometrics for diverse applications, listed in the paragraph above. However, with a goal to give a true picture to the 

audience when assessing the scope of spontaneous Raman and Surface-enhanced Raman for specific applications, we have 
briefly introduced industrially successful examples of other types of Raman spectroscopy techniques, such as SORS, TRS, 

and CARS. 

Special Topics 

Advances in Engineering Research. Volume 28 

Victoria M. Petrova 

In series: Advances in Engineering Research 
2019. 265 pp. 

Hardcover: 978-1-53615-011-7. $250.00. 

e-book: 978-1-53615-012-4. $250.00. 
In Advances in Engineering Research. Volume 28, the authors describe the functional beam splitter that divides the 

incident beam into several derivative ones, simultaneously introducing the prescribed transformation of their transverse 

profiles. Recommendations for managing the diffracted beams’ profiles and their employment in precise metrology and 
optical vortices analysis are given. Unlike most engineered filtering systems, many naturally evolved biological filters have 

variable rather than fixed porosity. These include internal and external filters for feeding, as well as filters to capture waste 

particles. As such, this collection examines a prime example of a biological system with fluctuating porosity: the baleen 

filter of mysticete whales, which uses keratinous plates and hair-like fringes to capture prey of varying size. Next, the 

adaptive identification problem of dynamic systems with uncertainty is considered on adaptive observer class. A method is 

proposed for construction adaptive observers time-varying linear dynamic objects at non-fulfillment of condition excitation 
constancy. The authors also explore wireless sensor networks with common applications existing the real world. The 

benefits and challenges of the networks are discussed in an effort to overcome some constraints of energy limitation. A 

review of traditional data collection methods is provided with details. In closing, the algorithm for full rejection of the side 
lobes of a pattern antenna array at given azimuth angle points outside the main lobe area is considered. The structural 

diagram of the array is presented, and the efficiency of the suggested design has been investigated. 

Advances in Engineering Research. Volume 29 

Victoria M. Petrova 

In series: Advances in Engineering Research 
2019. 280 pp. 

Hardcover: 978-1-53615-902-8. $250.00. 

e-book: 978-1-53615-903-5. $250.00. 
The first chapter of Advances in Engineering Research. Volume 29 describes the next generation device Stacked 

Nanosheet, which has the potential to replace the three-dimensional transistor architecture, FinFET. The authors also 

present the recent progress in complementary metal-oxide-semiconductor technology. Recent biomimetic research 
examined in the next chapter may enable for a better understanding of biofiltration as well as potential technological 

applications via experimentation with novel materials, including 3D printed filters simulating natural systems. The 

possibility of using methane as an alternative and promising reducing agent in various metallurgical and chemical 
processes is discussed. Additionally, the electrochemical performances of transition-metal-disulfide-based electrodes 

fabricated from different configurations, including binary and ternary composites, is discussed. Following this, this 
compilation discusses the assumptions of the physics of transport in nano-scale wire Si pn-junction diodes with the aid of 

device simulations. An advanced theoretical model to predict current-voltage characteristics of nano-scale wire Si pn-

junction diodes is proposed. The authors introduce several voltage contrast studies that have been done so far, introducing 
an experiment on active voltage contrast imaging of the cross-sectional surface of multilayer ceramic capacitors using 

helium ion microscopy. Next, the authors present a new two-stage method for the qualitative and quantitative detection 

method of hydrophobing injection media used as a subsequent masonry seal against rising damp. The aim of the final 
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chapter is to review four classes of integer asymmetric codes and to illustrate their potential for use in modern short-range 

optical networks. 

Advances in Engineering Research. Volume 30 

Victoria M. Petrova 

In series: Advances in Engineering Research 
2019. 233 pp. 

Hardcover: 978-1-53616-092-5. $250.00. 
e-book: 978-1-53616-093-2. $250.00. 

Advances in Engineering Research. Volume 30 opens with a presentation on automated defect recognition (ADR) software 

developed for the in-service inspection of a flexible riser based on x-ray simulated inspections, developed by combining 
image processing and deep learning neural networks. Following this, methods are presented in which rays are used to 

calculate the properties of a propagating, generally astigmatic Gaussian beam at any point in an optical system, in order to 

obtain the desired Gaussian beam focus and minimize aberrations. The authors also present an enhanced input/output-
linearizing and decoupling control in variable speed for a wind energy conversion system, which is based on an adaptive 

neuro-fuzzy inference system, a combination of two soft-computing methods of artificial neural networks and fuzzy logic. 

Reinforced concrete, one of the world’s most common building materials, is explored. Its utility and versatility are 

achieved through the combination of concrete and steel, however, the deterioration of such structures is a frequent 

phenomenon due to environmental factors. The authors go on to address the need for online insert inspection during 
computer numerical control lathe cutting processes through the development of a system based on eye-in-hand machine 

vision that incorporates a manipulator. This system can perform online inspections for detection and classification of 

fractures, built-up edges, chipping, and flank wear in the inserts of external turning tools. Next, type-2 fuzzy logic control 
is proposed in order to control the altitude and attitude of an unmanned quadrotor. Simulation results suggest that the 

proposed control provides improved dynamic responses and perfect decoupled control in steady and transient states. In 

closing, an analytical approach called the 2D spatial filtering technique was used to simulate the surface single fibre action 
potential generated by an impulsive source is the outcome of the spatial phenomena. 

Advances in Engineering Research. Volume 31 

Victoria M. Petrova 

In series: Advances in Engineering Research 
2019. 
Hardcover: 978-1-53616-343-8. $250.00. 

e-book: 978-1-53616-344-5. $250.00. 

Advances in Engineering Research. Volume 31 begins with an introduction to the main components of an introductory 
study of a problem and its related data collection and analysis requirements. This part is fundamental to help initiate the 

process of design research management, and focuses on the first phase of the pre-design study, in which the bases of design 

problem identification, interpretation, planning and solution exploration are established. Next, this compilation proposes 
the use of the Cat Swarm Optimization technique to indicate the ideal number of threads in local pools. This method was 

implemented and tested with a real-world integration process. The areas of Enterprise Application Integration and Discrete-

event Simulation are explored, and the authors propose a new approach for identifying potential performance bottlenecks 
in the software design phase. Following this, the authors introduce a discrete-time motion camouflage control to make a 

robot approach a maneuvering pursuee while not rotating the Line-Of-Sight joining the pair. In practice, there is time delay 

between the time instant when the pursuee’s position is measured and the time instant when the control is applied. 
Additionally, performances of the conventional linear and proposed nonlinear robust adaptive Kalman filters based 

integrated inertial, baro and GPS altimeters are tested via predetermined simulations. During simulations, in order to test 

these approaches, two kinds of measurement malfunction scenarios have been taken into consideration; continuous bias 
and measurement noise increment. Q-switched and mode-locked fiber lasers were demonstrated using tungsten disulfide 

2D nanomaterials as a saturable absorber. The saturable absorber was fabricated by repeatedly dropping and drying WS2 

solution onto a microfiber to form a nanosheet layer. Then the WS2 coated microfiber was placed in a ring laser cavity to 
generate Q-switched fiber laser operating at 1568 nm using a 2.4 m long Erbium-doped fiber as the gain medium. The 

authors go on to describe the present choice for inductive power transmission and to explain a new transmitter topology 

that can intrinsically minimize the problems associated with the present choice. A comparison between the present and 
proposed topologies is provided. In the penultimate investigation, kinetic studies of CaO+CO2 and CaO+SO2 reactions are 

performed by thermogravimetry. The kinetic parameters of these non-catalytic gas-solid reactions are determined using the 

sophisticated random-pore model. In the closing study, a preliminary evaluation and analysis of the structural condition of 
the Church of Saint Andrew is examined. For this purpose, an in situ detailed drawing survey and the mechanical 

characteristics of the structure and the underground area are determined. 
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Current STEM. Volume 2 

Maurice H. T. Ling (Colossus Technologies LLP, Singapore School 

of BioSciences, The University of Melbourne, Australia) 

In series: Current STEM 

Edited by: Maurice H. T. Ling (Colossus Technologies LLP, Singapore 

School of BioSciences, The University of Melbourne, Australia) 
2019. 195 pp. 

Softcover: 978-1-53616-042-0. $95.00. 
e-book: 978-1-53616-043-7. $95.00. 

Science, technology, engineering, and mathematics; collectively acronym as STEM; are 

rapidly advancing fields in their own rights. As a book series, Current STEM aims to be 
a friendly forum for both academic researchers and industrial practitioners to present 

their work as book chapters. Hence, the chapters should be varied, and this is intended. 

Current STEM is encompassing in terms of the type of work to encourage a generation 
of researcher-practitioners. In this volume, there are three personal narratives of personal 

experiences from overseas students. 

Government Reports on Information Security and Technology for March 2019 

Mathias Schweitzer 

In series: Privacy and Identity Protection 
2019. 131 pp. 

Softcover: 978-1-53615-848-9. $82.00. 

e-book: 978-1-53615-849-6. $82.00. 
This book is a comprehensive compilation of all reports, testimony, correspondence and other publications issued by the 

GAO (Government Accountability Office) during the month of March, grouped according to the topics: Information 

Security and Technology. 

Gyroscopes: Types, Functions and Applications 

Marcel Gerste 

In series: Mechanical Engineering Theory and Applications 
2019. 140 pp. 

Softcover: 978-1-53615-856-4. $82.00. 

e-book: 978-1-53615-857-1. $82.00. 

In the first chapter of Gyroscopes: Types, Functions and Applications, the operating 
principle, types and applications of fiber-optic gyroscopes are summarized, and a novel 

slow light gyroscope based on coupled resonators is introduced. Following this, two 

signal processing techniques are discussed, each for a different type of gyroscope noise. 
These two techniques are then combined to produce a general technique for improving 

the accuracy of a gyroscope. The main methods of creating compact passive optical 

gyroscopes and their development trends are examined in the closing chapter. 
 

 

 

Mechanical Analyses of Nanoscale Beams 

Farzad Ebrahimi, Ph.D. (Mech. Eng. Dept., Imam Khomeini 

International University, Qazvin, Iran) 

In series: Mechanical Engineering Theory and Applications 
2019. 570 pp. 

Hardcover: 978-1-53615-089-6. $310.00. 

e-book: 978-1-53615-090-2. $310.00. 
A material structure assembled from a layer or cluster of atoms with the size of the order 

of nanometers is called a nanostructure. There are many events such as the discovery of 

scanning electron microscopy that gave fillip to nanotechnology research. However, 
with the discovery of a new allotrope of carbon in the late 1980s and early 1990s, 

namely the fullerene, carbon nanotubes, and graphene, a new chapter in nanotechnology 

research has emerged. These have become the basic building blocks for many 
nanodevices such as nano sensors, nano actuators, nano gyroscopes, etc. All of these 

devices are packaged under Nano Electro Mechanical Systems (NEMS) or Nano Opto 

Mechanical Systems (NOMS) devices. The key elements in these devices are the 
nanobeams, nanorods, nanoplates and nanoshells, respectively. This book is a comprehensive text to cover the mechanical 
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analyses of nanobeams. The book introduces the reader to the fundamentals, as well as more in-depth aspects, of vibration 

and buckling analyses of nanoscale beams faced with different environments and the associated latest research 
applications. Most of the solutions presented in these chapters are the results of investigations conducted by the author and 

his collaborators since 2015. The results presented herein may be treated as a benchmark for checking the validity and 

accuracy of other numerical solutions. Despite a number of existing texts on the theory and analysis of nanoscale beams, 
there is not a single book that is devoted entirely to the mechanical investigation of nanobeams. It is hoped that this book 

willfill the gap to some extent and be used as a valuable reference source for postgraduate students, engineers, scientists, 

and applied mathematicians in this field. 

Methods of Research and Optimization of the Mineral Raw Material Grinding Process 

Marinka K. Baghdasaryan (Vice-Rector of the National Polytechnic University of Armeni, 

Professor, Doctor of Department of Electrical Machines and Apparatuses, Yerevan, Armenia) 

In series: Electrical Engineering Developments 
2019. 

Softcover: 978-1-53615-948-6. $95.00. 

e-book: 978-1-53616-265-3. $95.00. 

In the monograph, a number of problems of scientific and technical importance are introduced and discussed, which are of 

great interest, and can find widespread application in the circles of engineers and researchers, as well as graduate and post-

graduate students engaged in investigation, optimization and management of electromechanical systems. The theoretical 
and practical results presented in the work have applied significance for investigating, optimizing, revealing the regularities 

of changing the operation modes, establishing the technological factors and power dependencies, controlling the operating 

state of the elastic transmission links of the electromechanical system, and, based on them, developing a control system for 
the diagnosis tool of the system’s operating state and increasing the power consumption efficiency. The methods 

introduced in the monograph differ from those developed by other well-known authors in that the author has succeeded in 

revealing the relationship of technological and energetic parameters. Taking into consideration the variety of the 
technological load, mechanisms and schemes, the author has proposed and implemented new complex approaches to 

making optimal decisions on the problem, considering them in the solution of diverse problems aimed at increasing the 
efficiency of the ore-grinding technological process. In Chapter 1 of the monograph, the principles of increasing the control 

efficiency of the ore-grinding technological process by assessing the power-saving possibilities for the consumed energy 

have been considered. In Chapter 2, the operation modes of the ore mill have been investigated, for which models for 
investigating the change in the moment of the active load and the mill–motor electromechanical system have been 

developed. A system of criteria for studying the changes in the grinding degree, time, and the number of mills used has 

been obtained, and the condition for the stability of the gravity center of the mill active load, as well as the frequency areas 

of interest for assessing the state of the system have been revealed. Chapter 3 is devoted to the development of the 

imitation model for investigating the dynamic processes of the electrical drive systems ensuring the ore mill operation, 

which reveals the regularities of changes in the electromagnetic torque and dynamic load at different characteristics of 
changes in the resistive torque created by the mill, and at different values of hardness of the drive unit. In Chapter 4, the 

possibilities of identifying and preventing abnormal operating modes of synchronous electrical drive of the ore-grinding 

mill are considered. In Chapter 5, the optimization problem is formulated through the analysis of the grinding control 
strategy and energy-saving requirements. The necessity of forming a loss matrix to determine the optimization criteria and 

controlled parameters is substantiated. In Chapter 6, the automated diagnosis and control systems are proposed that provide 

wide control possibilities, and, in the last chapter, method of rationing the specific consumption of electricity by the 
technological process of grinding is presented. 

NASA: Major Projects and Select Issues 

Oliver Cummings 

In series: Space Science, Exploration and Policies 
2019. 272 pp. 
Hardcover: 978-1-53614-817-6. $230.00. 

e-book: 978-1-53614-818-3. $230.00. 

NASA’s mission is to drive advances in science, technology, aeronautics, and space exploration to enhance knowledge, 
education, innovation, economic vitality, and stewardship of Earth. Chapter 1 and 2 provide a snapshot for 2018 of how 

well NASA is planning and executing its major acquisition projects. In May 2017, GAO found that projects were 

continuing a generally positive trend of limiting cost and schedule growth, maturing technologies, and stabilizing designs. 
But, at the same time, GAO noted that many of these projects, including some of the most expensive ones, were 

approaching the phase in their life cycles when cost and schedule growth is most likely. Chapter 3 is an overview of the 

2017 budget. Chapter 4 determines the extent to which NASA has established and implemented leading IT management 
practices in strategic planning, workforce planning, governance, and cybersecurity. Chapter 5 addresses, among other 

things, the extent to which (1) NASA’s Inspector General investigated contractor and grantee whistleblower reprisal 

complaints; (2) NASA’s Administrator reviewed reprisal complaints in a timely manner; and (3) NASA communicated the 
applicable whistleblower reprisal protections to contractors. Chapter 6 sets forth policy governing the release of public 

information, which is defined as information in any form provided to news and information media, especially information 

that has the potential to generate significant media, or public interest or inquiry. 
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Sky Radiance and Luminance Models: The Boundary Conditions 

Sokol Dervishi (Dean, Faculty of Architecture and Engineering, 

Epoka University, Albania; Priv. Dozent, Institute of Architectural 

Sciences, Vienna University of Technology, Austria) 

In series: Energy Science, Engineering and Technology 
2019. 192 pp. 
Softcover: 978-1-53614-957-9. $82.00. 

e-book: 978-1-53615-008-7. $82.00. 

This research aims to make an original and advanced contribution to state-of-the-art sky 
models. It focuses on high-resolution sky radiance and luminance models given their 

essential importance in a host of scientific and engineering applications. For example, 

improved sky radience and luminance models can be used to improve the design and 
operation of energy-efficient and sustainable buildings. All these applications require 

high-fidelity information on spatial and temporal distribution of solar irradiance and 

illuminance on building surfaces. The empirical basis for related decision-making 

processes is, however, rather limited: Available measured data – collected by typical 

weather stations – is typically restricted to global horizontal irradiance. Few research-class climatic monitoring stations 

also record the diffuse component of solar irradiance. This research will therefore examine a number of such models in 
detail and explore both improvement possibilities of existing models and the potential for alternative modeling approaches 

in future developments. Specifically, this research aims at developing accurate high-resolution sky radiance and sky 

luminance models for the city of Vienna. In order to generate sky radiance maps, the diffuse radiation component of the 
global horizontal irradiance should be typically derived based on proper diffuse fraction models. Accordingly, this research 

starts with an attempt to improve the existing diffuse fraction models. When both diffuse and direct horizontal irradiance 

data are available, the existing models intended for the sky radiance generation can be comprehensively evaluated and 
further developed to arrive at a more reliable locally verified sky radiance distribution model. In addition to sky radiance 

distribution maps, which greatly support the design of buildings’ solar energy systems, sky luminance maps are needed to 

support the design of buildings’ daylighting systems. However, to generate sky luminance maps from sky radiance maps, 
appropriate luminous efficacy information is required, which is not available from typical weather stations. Therefore, this 

research shall also explore methods with various degrees of resolution to derive illuminance data based on more broadly 

available global irradiance data. Solid high-resolution empirical data is needed not only to evaluate the existing models, but 
also to develop and validate new models. For this purpose, I will deploy our existing monitoring facility to systematically 

collect both typical weather station data and additional information concerning the diffuse component of the global 

horizontal irradiance, global horizontal illuminance, vertical irradiance, as well as detailed sky luminance and radiance 

distributions. 

Wind Tunnels: Uses and Developments 

Zied Driss, Ph.D. (University of Sfax, Sfax, Tunisia) 

In series: Mechanical Engineering Theory and Applications 
2019. 252 pp. 
Hardcover: 978-1-53615-898-4. $160.00. 

e-book: 978-1-53615-899-1. $160.00. 
Wind tunnels are facilities in which the wind is produced by fans or by compressed air to study and measure the action of 

the air flow around a solid. There are two basic types of wind tunnels: the closed-circuit and the open-circuit. Open-circuits 

draw air from the ambient environment and exhaust it back to the ambient after exiting the fan, while in closed-circuit, the 
air repeatedly circulates through the tunnel. The closed-circuit design delivers improved efficiency and generates less 

noise, but it is more expensive and more difficult to manufacture. Wind tunnels are typically used in aerodynamic research 

to analyze the behavior of flows under varying conditions, both within channels and over solid surfaces. The present book 
focus on uses and developments of wind tunnels. It consists on nine chapters presenting different studies on the design, 

uses and developments of the wind tunnel in different applications like wind turbines, building and aircraft models. The 

presented case studies and development approaches aim to provide the readers, such as engineers and PhD students, with 

basic and applied studies broadly related to the wind tunnels and its applications. 
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Technology Development 

Advances in Aerospace Science and Technology. Part II 

Parvathy Rajendran (Lecturer/Head of System and Design Research 

Cluster, School of Aerospace Engineering, Universiti Sains 

Malaysia, Engineering Campus, Pulau Pinang, Malaysia) and Mohd 

Zulkifly Abdullah (School of Mechanical Engineering, Universiti 

Sains Malaysia, Engineering Campus, Palau Pinang, Malaysia) 

In series: Mechanical Engineering Theory and Applications 
2019. 234 pp. 

Hardcover: 978-1-53615-689-8. $160.00. 
e-book: 978-1-53615-690-4. $160.00. 

Aerospace science and technology have made remarkable progress in the last century. 

Although a few publications have written on this topic, most are inadequate in 

elucidating the various advanced technologies developed in recent years. For this reason, 

publishing a book in which prominent researchers elaborate and discuss their research 

efforts in conjunction with other efforts appears sensible. In this book, the most accurate 
and current materials were gathered, reviewed, and presented by an exceptional group of experts. This book presents state-

of-the-art and current developments and applications in aerospace. This is a Part II continuation book of previously 

published edited book composed of the following: · Chapter 1: Application of High-Performance Interconnection in 
Aerospace Technology · Chapter 2: Knitted Structures in Aerospace Applications · Chapter 3: Carbon Nanotube-

Reinforced Hierarchical Carbon Fibre Composites · Chapter 4: Influence of Aviation Fuel on Composite Materials · 

Chapter 5: Deterioration in Aero-Engines · Chapter 6: Important Aerodyamic Parameters in Flapping-Wing Unmanned 
Aerial Vehicles · Chapter 7: Visual Localisation and Mapping using Unmanned Aerial Vehicles · Chapter 8: Geospatial 

Mapping Using Satellites This book is intended for undergraduate and graduate students as well as professionals in the 

field of aeronautical/aerospace engineering. The book could also serve as a guide for engineers and practitioners, 
academicians, government agencies, and industries. 

TRANSPORTATION 

Aviation 

Air Transportation: Programs, Safety and Essential Air Service 

Louis Perreault 

In series: Transportation Issues, Policies and R&D 
2019. 318 pp. 

Hardcover: 978-1-53616-306-3. $195.00. 

e-book: 978-1-53616-307-0. $195.00. 
Federal Aviation Administration (FAA) programs are funded under four broad budget accounts: operations and 

maintenance (such as air traffic control and aviation safety functions); facilities and equipment (such as control towers and 

navigation beacons); grants for airports under the Airport Improvement Program (AIP); and civil aviation research 
conducted or sponsored by FAA. Additionally, certain aviation programs are administered by the Department of 

Transportation (DOT) Office of the Secretary, including the Essential Air Service (EAS) program, which subsidizes airline 

service to certain small or isolated communities as discussed in chapter 1. Chapter 2 reviews airline IT outages and 
examines DOT’s and FAA’s roles related to airline IT outages and what is known about these outages and their effects on 

passengers Since 1992, Passenger Facility Charges (PFC) have been collected from airline passengers, as part of the airline 

ticket purchase, to help commercial service airports pay for capital development projects such as construction or 
improvement of runways, terminals, and roadways, among other things as reported in chapter 3. Chapter 4 examines, 

among other issues, trends in DOT’s data on airline service; the effectiveness of DOT’s compliance efforts; and the extent 

to which DOT’s passenger education efforts align with key practices for consumer outreach. Chapter 5 describes how 
DOT’s review of antitrust immunity applications considers the potential effects on consumers and evaluates how DOT 

monitors approved grants of antitrust immunity. Chapter 6 examines the extent to which DOT’s process for awarding fiscal 

year 2014–2016 grants was consistent with its grant notices and recommended practices for awarding discretionary grants, 
and examines the extent to which fiscal year 2010–2014 grants assisted airports in improving their air service, and 

identifies factors that affect the success of grant projects. The Airline Deregulation Act of 1978 gave airlines almost total 

freedom to determine which domestic markets to serve and what airfares to charge. This raised the concern that 
communities with relatively low passenger levels would lose service as carriers shifted their operations to serve larger and 

often more profitable markets. To address this concern, Congress established the Essential Air Service (EAS) program to 
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ensure that small communities that were served by certificated air carriers before deregulation would continue to receive 

scheduled passenger service, with subsidies if necessary as discussed in chapter 7. Chapter 8 describes the reasons why 
TSA established the TSO Basic Training program; discusses factors OTD considers when updating TSO Basic Training 

curriculum; and assesses the extent to which TSA evaluates its TSO Basic Training program. 

Aviation Security: Countermeasures, Access Control, Air Cargo and Charter Operations 

Peter Chapman 

In series: Transportation Issues, Policies and R&D 
2019. 249 pp. 

Hardcover: 978-1-53615-173-2. $160.00. 

e-book: 978-1-53615-174-9. $160.00. 
The Transportation Security Administration (TSA) has spent billions of dollars on aviation security programs. However, 

recent attacks involving aircraft and airports in other countries underscore the continued threat to aviation and the need for 

an effective aviation security program. Chapter 1 examines the extent to which TSA has (1) information on the 
effectiveness of selected passenger aviation security countermeasures and (2) systematically analyzed the cost and 

effectiveness tradeoffs among countermeasures. Incidents of aviation workers using access privileges to smuggle weapons 

and drugs into security-restricted areas and onto planes has heightened awareness about security at commercial airports. 

TSA, along with airport operators, has responsibility for securing the nation’s approximately 440 commercial airports. 

Chapter 2 reports on (1) the extent to which TSA has assessed the components of risk and (2) the extent to which TSA has 
taken actions to oversee and facilitate security, among other objectives. U.S. policies and strategies for protecting air cargo 

have focused on two main perceived threats: the in-flight detonation of explosives concealed in an air cargo shipment and 

the hijacking of a large all-cargo aircraft for use as a weapon to attack a ground target such as a major population center, 
critical infrastructure, or a critical national security asset. Additionally, there is concern that chemical, biological, or 

radiological agents or devices that could be used in a mass-casualty attack in the United States might be smuggled as 

international air cargo as discussed in chapter 3. On August 31, 2016, as part of a shift in U.S. policy toward Cuba, air 
carriers resumed scheduled commercial flights between the United States and Cuba, a route previously only open to public 

and private charter carrier operations. Chapter 4 examines (1) the extent to which TSA followed its standard operating 

procedures when assessing aviation security at Cuban airports in fiscal years 2012 through 2017; (2) the results of TSA’s 
Cuban airport assessments in fiscal years 2012 through 2017; and (3) the results of TSA’s air carrier inspections for Cuba 

in fiscal years 2016—when commercial scheduled air service between the United States and Cuba resumed—and 2017. 

Industrial Health and Safety 

Railroad Operations 

Issues in Transportation: Background, Policy and Funding 

Naja T. Johansen 

In series: Transportation Issues, Policies and R&D 
2019. 336 pp. 
Hardcover: 978-1-53616-329-2. $230.00. 

e-book: 978-1-53616-330-8. $230.00. 

Federal assistance to public transportation is provided primarily through the public transportation program administered by 
the Department of Transportation’s Federal Transit Administration (FTA). The federal public transportation program was 

authorized from FY2016 through FY2020 as part of the Fixing America’s Surface Transportation (FAST) Act. Chapter 1 

provides an introduction to the program as authorized by the FAST Act. Unless legislative action is taken, formula funding 
for the federal transit program could be decreased by approximately $1 billion in FY2020, roughly 12% from the amount 

authorized in the FAST Act as reported in chapter 2. Almost every conversation about surface transportation finance begins 

with a two-part question: What are the “needs” of the national transportation system, and how does the nation pay for 
them? Chapter 3 is aimed at discussing the “how to pay for them” question. The 116th Congress is expected to address 

surface transportation reauthorization, including consideration of how to deal with the persistent gap between projected 

HTF revenues and program costs as discussed in chapter 4 and 5. Chapter 6 begins by discussing FHWA assistance for the 
repair and reconstruction of highways and bridges damaged by disasters (such as the 2017 Hurricanes Harvey, Irma, and 

Maria) or catastrophic failures (such as the collapse of the Skagit River Bridge in Washington State in 2013). This is 

followed by a discussion of FTA’s assistance program, established in 2012, which has provided assistance to public 
transportation systems on two occasions, once after Hurricane Sandy in 2012 and again after the 2017 hurricanes. The 

focus of chapter 7 is how best to implement and finance a system of deterrence, protection, and response that effectively 

reduces the possibility and consequences of terrorist attacks without unduly interfering with travel, commerce, and civil 
liberties. The focus of chapter 8 is on truck freight and that portion of the rail and port industries that transports truck 

trailers and containers (intermodal freight). The Transportation Infrastructure Finance and Innovation Act (TIFIA) program 

provides long-term, low-interest loans and other types of credit assistance for the construction of surface transportation 
projects as reported in chapter 9. DOT opened the Build America Bureau in July 2016. Chapter 10 assesses, progress DOT 

made to establish the Bureau and carry out its responsibilities, the Bureau’s process for evaluating applications, and 
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whether the Bureau provided a clear rationale for decisions in that process. Chapter 11 examines the implications for 

federal transit policy of the current weakness and possible future changes in transit ridership. Chapter 12 discusses the 
extent to which information exists about future transit workforce needs and FTA assists with addressing current and future 

transit workforce needs. 

Rail Transportation: Positive Train Control, Safety and Rehabilitation 

Julius L. Rasmussen 

In series: Transportation Issues, Policies and R&D 
2019. 276 pp. 

Hardcover: 978-1-53616-327-8. $195.00. 

e-book: 978-1-53616-328-5. $195.00. 
The Rail Safety Improvement Act of 2008 (RSIA08) requires implementation of positive train control (PTC) on railroads 

which carry passengers or have high-volume freight traffic with toxic- or poisonous-by-inhalation hazardous materials. 

Chapters 1 and 2 discuss passenger railroads’ PTC progress and FRA’s steps to assist them, and how passenger railroads 
and FRA plan to approach the 2018 and 2020 deadlines. Chapter 3 reports on the FRA’s passenger equipment safety 

standards using a performance-based approach to adopt new and modified requirements governing the construction of 

conventional and high-speed passenger rail equipment. Chapter 4 examines key characteristics of FRA’s and FTA’s rail 

safety oversight programs and strengths and limitations of FRA’s and FTA’s rail safety oversight programs. Crashes at 

highway-rail grade crossings are one of the leading causes of railroad-related deaths. Chapter 5 examines the focus of 
FRA’s grade-crossing-safety research, how states select and implement grade-crossing projects and what data are available 

from FRA to inform their decisions, and the challenges states reported in implementing and assessing projects and the 

extent to which FHWA assesses the program’s effectiveness. When a train is not moving but its engines are running, it can 
present risks and disruptions for the surrounding community as reported in chapter 6. Railroad bridges carry heavy and 

potentially dangerous loads over busy roadways and important waterways. Many of these bridges are a century old or 

more. However, unlike road bridges, which are the responsibility of public entities, railroad bridges are the responsibility 
of the private railroad companies that own or operate them. Congress has acted in recent years to improve oversight of 

railroad bridge safety, but incidents have prompted concerns about whether enough is being done to protect the public as 

discussed in chapter 7. Train derailments or collisions are often well-publicized events and receive significant attention 
from policymakers seeking to reduce their reoccurrence. Less attention has been devoted to trespassing, although it is a 

much greater cause of rail-related fatalities than derailments and collisions combined. As reported in chapter 8, over three-

fifths of deaths in rail incidents have been pedestrian trespassers, and vehicle-train accidents at railroad grade crossings 
account for nearly one-third Congress created the Railroad Rehabilitation and Improvement Financing (RRIF) program to 

offer long-term, low-cost loans to railroad operators, with particular attention to small freight railroads, to help them 

finance improvements to infrastructure and investments in equipment. This program is the focus of chapter 9. Chapter 10 

examines how WMATA spent its capital funds from fiscal years 2011 through 2017, how WMATA’s new capital planning 

process addresses weaknesses it identified in the prior process, and WMATA’s progress toward its track preventive 

maintenance program’s goals and how the program aligns with leading program management practices. 

Special Topics 

Transportation Issues: Appropriations, Partnerships and Infrastructure 

Caleb Franklin 

In series: Transportation Issues, Policies and R&D 
2019. 281 pp. 

Hardcover: 978-1-53615-470-2. $195.00. 
e-book: 978-1-53615-471-9. $195.00. 

This collection of articles deals with the benefits of different types of stem cells sources, use, manipulation, and aspects for 

the treatment of chronic diseases. Topics include the role of calcium channel pathway/s in the regulation of neural stem cell 
differentiation; the evolutionary roles of the totipotent, pluripotent, or even multipotent stem cells; the derivations of 

multipotent MSCs; and potential canine-derived stem cell therapies for dogs. The scope of the book also provokes further 

studies into other topics, such as MSC differentiation into hepatocytes and the involvement of these cells with microRNA-
133 in type 1 diabetes; the role of Vitronectin in the differentiation into endoderm; the extent to which the stemness of 

dental pulp stem cells might be useful; PBMCs as a source for pluripotent stem cells; yoga in possible synergy with the 

finding that bone marrow stromal cells provide relief from a laboratory reagent used as drug-mediated pain in spinal cord 
injury. 
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Transportation Security Administration (TSA): Training, Wait Times and Assessments 

Virgil Roberson 

In series: Transportation Issues, Policies and R&D 
2019. 295 pp. 

Hardcover: 978-1-53615-130-5. $230.00. 
e-book: 978-1-53615-131-2. $230.00. 

After the terrorist attacks of September 11, 2001, Congress passed and the President signed the Aviation and 

Transportation Security Act into law, with the primary goal of strengthening the security of the nation’s civil aviation 
system. The act established TSA as the agency with responsibility for securing all modes of transportation, including civil 

aviation. As part of this responsibility, TSA performs or oversees security operations at the nation’s nearly 440 commercial 

airports, including managing passenger and checked baggage screening operations. 

Transportation: Congressional Issues, Financing and Improvements 

Frederick Daniels 

In series: Transportation Issues, Policies and R&D 
2019. 285 pp. 
Hardcover: 978-1-53615-651-5. $195.00. 

e-book: 978-1-53615-652-2. $195.00. 

The nation’s air, land, and marine transportation systems are designed for accessibility and efficiency, two characteristics 
that make them vulnerable to attack. The focus of chapter 1 is how best to implement and finance a system of deterrence, 

protection, and response that effectively reduces the possibility and consequences of terrorist attacks without unduly 

interfering with travel, commerce, and civil liberties. Almost every conversation about surface transportation finance 
begins with a two-part question: What are the “needs” of the national transportation system, and how does the nation pay 

for them? Chapter 2 is aimed almost entirely at discussing the “how to pay for them” question. On December 4, 2015, 

President Barack Obama signed the Fixing America’s Surface Transportation Act (FAST Act; P.L. 114-94). As reported in 
chapter 3, the act authorized spending on federal highway and public transportation programs, surface transportation safety 

and research activities, and rail programs for five years, through September 30, 2020. Despite significant investments in 

public transportation at the federal, state, and local levels, transit ridership has fallen in many of the top 50 transit markets. 
If strong gains in the New York area are excluded, ridership nationally declined by 7% over the past decade. Chapter 4 

examines the implications for federal transit policy of the current weakness and possible future changes in transit ridership. 

Congress created the Railroad Rehabilitation and Improvement Financing (RRIF) program to offer long-term, low-cost 
loans to railroad operators, with particular attention to small freight railroads, to help them finance improvements to 

infrastructure and investments in equipment. This program is discussed in chapter 5. The Department of Transportation’s 

(DOT) Federal Railroad Administration (FRA) and Federal Transit Administration (FTA) carry out different approaches to 
rail safety oversight. FRA has a more centralized safety oversight program for railroads, while FTA’s program for 

oversight of rail transit safety largely relies on state safety agencies to monitor and enforce rail transit safety, as established 

in federal statute. Chapter 6 examines (1) key characteristics of FRA’s and FTA’s rail safety oversight programs and (2) 
strengths and limitations of FRA’s and FTA’s rail safety oversight programs. Research sponsored by the Federal Railroad 

Administration (FRA) has identified driver behavior as the main cause of highway-rail grade crossing crashes and that 

factors such as train and traffic volume can contribute to the risk of a crash. Chapter 7 examines: (1) the focus of FRA’s 
grade-crossing-safety research, (2) how states select and implement grade-crossing projects and what data are available 

from FRA to inform their decisions, and (3) the challenges states reported in implementing and assessing projects and the 

extent to which FHWA assesses the program’s effectiveness. 

U.S. Flag Maritime Industry: Sustainability, Security and New Technologies 

Jonathan H. Henriksen 

In series: Transportation Issues, Policies and R&D 
2019. 303 pp. 

Hardcover: 978-1-53615-480-1. $230.00. 
e-book: 978-1-53615-481-8. $230.00. 

Chapter 1 examines the state of the U.S. flag Maritime Industry including the U.S. Merchant Marine. It includes testimony 

from the U.S. Coast Guard (Coast Guard or Service), the Maritime Administration (MARAD), and representatives of the 
maritime industry. The U.S. government relies on U.S.-flag vessels that trade internationally to transport cargo and to 

provide a pool of U.S. mariners who could be called upon in times of crisis for DOD’s reserve fleet. Chapter 2 discusses: 

(1) the effect the U.S. government’s support for the U.S.-flag fleet has had on national defense needs and other government 
programs; (2) the challenges identified by stakeholders in sustaining the U.S.-flag fleet for defense needs; and (3) the status 

of the mandated national strategies related to the U.S.-flag fleet The U.S. economy is dependent on the expeditious flow of 

millions of tons of cargo each day through the global supply chain—the flow of goods from manufacturers to retailers. 
Chapter 3 discusses the progress and challenges associated with CBP’s implementation of initiatives and programs 

responsible for enhancing the security of the global supply chain. Chapter 4 examines emerging maritime technologies. It 

will explore how such technologies could improve U.S. Coast Guard mission performance and enhance the safety and 
efficiency of maritime transportation. 
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Journal of Manufacturing Technology Research 

Journal of Nature Science and Sustainable Technology 

 

PHYSICAL SCIENCES     (5 Titles. $2,400) 
 

Chaos and Complexity Letters 

International Journal of Chemical Modeling 

International Journal of Mathematics, Game Theory and Algebra 

Journal of Combinatorics and Number Theory 

Pacific Journal of Applied Mathematics 

 
ECONOMICS AND POLITICS     (10 Titles. $8,000) 
 

Current Politics and Economics of Africa 

Current Politics and Economics of Europe 

Current Politics and Economics of Northern and Western Asia 

Current Politics and Economics of Russia, Eastern and Central Europe 

Current Politics and Economics of South and Central America 

Current Politics and Economics of South, Southeastern, and Central Asia 

Current Politics and Economics of the Middle East 

Current Politics and Economics of the United States, Canada and Mexico 

International Journal of Energy, Environment, and Economics 

Russia, China and Eurasia - Social, Historical and Cultural Issues 

 
MEDICAL SCIENCES     (10 Titles. $3,700) 
 

Brain, Body, Cognition 

International Journal of Child and Adolescent Health 

International Journal of Child Health and Human Development 

International Journal of Clinical Dentistry 

International Journal on Disability and Human Development 

International Public Health Journal 

Journal of Alternative Medicine Research 

Journal of Pain Management 

Journal of Stem Cells 

World Heart Journal 

 

SOCIAL SCIENCES     (2 Titles. $625) 
 

International Journal of Ethics 

Journal of Contemporary Athletics 

 

 

 

 

 

 

 

International Journal of Energy, Environment, and Economics 

Russia, China and Eurasia - Social, Historical and Cultural Issues 

White House Studies 
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