bhabha research centre mumbai

bhabha research centre mumbai is a premier scientific institution dedicated
to advanced research and development in nuclear science and technology.
Established as part of India's Department of Atomic Energy, the center plays
a critical role in the country’s nuclear energy program, focusing on research
in areas such as nuclear reactors, materials science, and radiation
technology. With a strong emphasis on innovation and safety, the Bhabha
Research Centre in Mumbai continues to contribute significantly to both
national and global advancements in atomic energy. This article explores the
history, research domains, key facilities, and contributions of the Bhabha
Research Centre Mumbai, providing a comprehensive overview for professionals
and enthusiasts alike. The following sections will guide readers through the
institution’s background, research initiatives, technological infrastructure,
and its impact on science and industry.

e History and Background of Bhabha Research Centre Mumbai
e Core Research Areas and Scientific Contributions

e Facilities and Technological Infrastructure

e Collaborations and Partnerships

e Impact on Nuclear Science and Industry

History and Background of Bhabha Research
Centre Mumbai

The Bhabha Research Centre Mumbai was established to advance India’s
capabilities in nuclear science and engineering. Named after the renowned
physicist Dr. Homi J. Bhabha, often regarded as the father of the Indian
nuclear program, the center has been at the forefront of research since its
inception. The institution is part of the Department of Atomic Energy and
functions under the Atomic Energy Commission of India. It was created to
develop innovative nuclear technologies and support peaceful applications of
atomic energy.

Founding and Evolution

The center was founded in the mid-20th century with the primary objective of



supporting India's nuclear energy ambitions. Over the decades, it has evolved
from a modest research facility into a comprehensive scientific hub,
integrating multidisciplinary research in physics, chemistry, and
engineering. The evolution of the Bhabha Research Centre Mumbai reflects
India’s growing emphasis on self-reliance in nuclear technology and strategic
scientific development.

Mission and Objectives

The mission of the Bhabha Research Centre Mumbai is to conduct cutting-edge
research in nuclear science and technology, develop advanced nuclear
materials and reactors, and promote safe and sustainable nuclear energy
solutions. It aims to support the country’s energy infrastructure through
innovation, safety protocols, and training of scientific personnel. The
center also focuses on the peaceful uses of nuclear technology, including
medical, agricultural, and industrial applications.

Core Research Areas and Scientific
Contributions

The Bhabha Research Centre Mumbai specializes in a broad spectrum of nuclear
science disciplines. Its research initiatives address both fundamental
scientific questions and applied technological challenges. The center's
scientific contributions have been instrumental in India's progress in atomic
energy and related fields.

Nuclear Reactor Technology

One of the primary focus areas at the center is the design, development, and
optimization of nuclear reactors. Research spans from advanced reactor
concepts to safety enhancements in existing reactor designs. The center has
contributed to the development of pressurized heavy water reactors (PHWRS)
and fast breeder reactors, which are crucial for India's long-term nuclear
fuel sustainability.

Materials Science and Radiation Technology

Research on nuclear materials forms a significant part of the center's
activities. Understanding the behavior of materials under radiation is
essential for reactor safety and longevity. The center investigates

radiation-resistant materials, corrosion-resistant alloys, and advanced



composites. Additionally, the center develops radiation technology
applications for sterilization, food preservation, and medical therapies.

Radioisotope Production and Applications

The Bhabha Research Centre Mumbai plays a key role in producing radioisotopes
for diverse applications. These isotopes are used in medical diagnostics,
cancer treatment, industrial radiography, and environmental tracing. The
center's expertise ensures the availability of high-quality radioisotopes
that support healthcare and industry nationwide.

Facilities and Technological Infrastructure

The Bhabha Research Centre Mumbai is equipped with state-of-the-art
laboratories, pilot plants, and computational resources to support its
advanced research activities. Its infrastructure reflects a strong commitment
to safety, innovation, and precision.

Research Laboratories

The center houses specialized laboratories for nuclear physics, chemistry,
and materials science. These labs are designed to facilitate experimental
research on radioactive materials, nuclear reactions, and material
characterization. Advanced instrumentation like electron microscopes,
spectrometers, and neutron sources are integral to these facilities.

Reactor Testing and Simulation Facilities

To develop and test nuclear reactors, the center maintains pilot-scale
reactors and simulation platforms. These facilities enable researchers to
analyze reactor behavior under various conditions and validate safety
protocols. High-performance computing clusters support simulation of nuclear
processes and materials under irradiation.

Safety and Quality Control Units

Given the sensitive nature of nuclear research, the center prioritizes
rigorous safety standards. Dedicated units monitor radiological safety,
environmental impact, and operational quality control. These measures ensure



compliance with national and international nuclear safety regulations.

Collaborations and Partnerships

The Bhabha Research Centre Mumbai actively collaborates with national and
international scientific organizations, universities, and industry partners.
These collaborations enhance research outcomes and facilitate technology
transfer.

National Collaborations

The center works closely with other institutes under the Department of Atomic
Energy, such as the Bhabha Atomic Research Centre (BARC) and various nuclear
power corporations. Joint research projects, shared facilities, and personnel
exchanges strengthen India's nuclear research ecosystem.

International Engagements

Collaborative efforts with global nuclear research institutions and agencies
foster knowledge exchange and joint development of nuclear technologies.
These partnerships help align the center’s work with international standards
and promote peaceful nuclear applications worldwide.

Industry Partnerships

The center partners with public and private sector companies to translate
research into practical applications. Technology transfer agreements and
consultancy projects help integrate advanced nuclear technologies into energy
production, healthcare, and manufacturing sectors.

Impact on Nuclear Science and Industry

The contributions of the Bhabha Research Centre Mumbai have significantly
influenced both scientific knowledge and industrial practices in nuclear
technology. Its work supports India’s energy security, medical advancements,
and scientific innovation.



Advancement of Nuclear Energy in India

The center’s research has paved the way for safer, more efficient nuclear
reactors that form a critical part of India’s energy mix. Innovations in
reactor technology and materials have enhanced the performance and
sustainability of nuclear power plants.

Healthcare and Industrial Applications

Radioisotopes and radiation technologies developed at the center have
improved cancer treatment protocols, diagnostic imaging, and industrial
processing. These applications underscore the center’s role in leveraging
nuclear science for societal benefit.

Scientific Publications and Training

The Bhabha Research Centre Mumbai consistently contributes to scientific
literature through research papers, patents, and technical reports. It also
plays an important role in training the next generation of nuclear scientists
and engineers, fostering a skilled workforce for the future.

e Comprehensive nuclear research and development

e Advanced reactor and materials science

e State-of-the-art laboratory and simulation facilities
e Robust national and international collaborations

e Significant contributions to energy, healthcare, and industry

Frequently Asked Questions

What is the Bhabha Atomic Research Centre (BARC) in
Mumbai?

The Bhabha Atomic Research Centre (BARC) in Mumbai is India's premier nuclear
research facility, specializing in nuclear science, engineering, and related
technologies. It plays a key role in India's nuclear energy program and
research.



When was the Bhabha Atomic Research Centre
established?

The Bhabha Atomic Research Centre was established in 1954 and is named after
Dr. Homi Jehangir Bhabha, the father of the Indian nuclear program.

What are the main research areas at Bhabha Atomic
Research Centre Mumbai?

BARC Mumbai conducts research in nuclear reactors, nuclear fuel cycle,
materials science, electronics, radiation technologies, and environmental
science, among other fields related to atomic energy.

How does BARC Mumbai contribute to India's nuclear
energy program?

BARC develops advanced nuclear reactors, fuel technology, and radiation
applications that support India's nuclear power plants and ensure safe,
sustainable nuclear energy production.

Can students and researchers collaborate with BARC
Mumbai?

Yes, BARC offers training, internships, and collaborative research
opportunities for students and scientists in various fields of nuclear
science and engineering.

What safety measures are followed at Bhabha Atomic
Research Centre?

BARC follows stringent safety protocols, radiation protection standards, and
environmental monitoring to ensure the safety of its personnel, the public,
and the environment.

How can one apply for a job or internship at Bhabha
Atomic Research Centre Mumbai?

Job and internship opportunities at BARC are advertised on their official
website and through the Atomic Energy Education Society. Candidates can apply
online as per the eligibility criteria and selection process.

Additional Resources

1. Advances in Nuclear Science at Bhabha Research Centre Mumbai
This book explores the groundbreaking research and developments in nuclear
science conducted at the Bhabha Research Centre in Mumbai. It covers topics



ranging from nuclear reactor design to radiation safety and materials
science. The text offers insights into the centre's contributions to India's
nuclear program and its role in global nuclear research.

2. Materials Engineering and Innovations at Bhabha Research Centre

Focusing on the materials science advancements at the Bhabha Research Centre,
this book details innovative techniques in metallurgy, ceramics, and polymer
research. It highlights the centre's work in developing radiation-resistant
materials and their applications in nuclear reactors and other high-stress
environments.

3. Radiation Physics and Applications: Insights from Bhabha Research Centre
This volume provides an in-depth look at radiation physics research carried
out at the Bhabha Research Centre. It discusses fundamental principles,
experimental methods, and practical applications in medical, industrial, and
environmental fields. Case studies from the centre illustrate the impact of
radiation technology on society.

4. History and Evolution of Bhabha Atomic Research Centre Mumbai

A comprehensive historical account of the Bhabha Atomic Research Centre, this
book traces its origins, milestones, and key figures. It examines the
strategic importance of the centre in India's scientific landscape and
nuclear energy ambitions. Archival photographs and interviews with pioneering
scientists enrich the narrative.

5. Environmental and Safety Protocols in Nuclear Research: The Bhabha
Approach

This book outlines the stringent environmental and safety measures
implemented at the Bhabha Research Centre. It discusses protocols for
radiation protection, waste management, and emergency preparedness. The text
serves as a guide for best practices in maintaining a safe nuclear research
environment.

6. Computational Modeling and Simulation at Bhabha Research Centre
Highlighting the role of computational tools in nuclear research, this book
delves into simulation techniques used at the Bhabha Research Centre. Topics
include reactor physics modeling, materials behavior simulation, and data
analysis methods. The book emphasizes how computational advances have
accelerated research outcomes.

7. Isotope Production and Applications at Bhabha Research Centre Mumbai

This book details the production of medical and industrial isotopes at the
Bhabha Research Centre and their diverse applications. It covers the
technological processes involved and the centre's contribution to nuclear
medicine, agriculture, and industry. Real-world case studies demonstrate the
societal benefits of isotope technology.

8. Innovations in Nuclear Fuel Cycle Research at Bhabha Atomic Research
Centre

Focusing on fuel cycle technologies, this book examines innovations in fuel
fabrication, reprocessing, and waste management pioneered by the Bhabha



Research Centre. It provides technical insights into sustainable nuclear fuel
cycles and their role in enhancing energy security. The book also discusses
future research directions.

9. Collaborations and Global Impact of Bhabha Research Centre Mumbai

This book explores the international collaborations and partnerships forged
by the Bhabha Research Centre. It highlights joint projects, knowledge
exchange programs, and the centre’s role in global nuclear research networks.
The text underscores how collaboration has expanded research capabilities and
fostered innovation.

Bhabha Research Centre Mumbai
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bhabha research centre mumbai: Textbook of Seismic Design G. R. Reddy, Hari Prasad
Muruva, Ajit Kumar Verma, 2019-08-03 This book focuses on the seismic design of Structures,
Piping Systems and Components (SSC). It explains the basic mechanisms of earthquakes, generation
of design basis ground motion, and fundamentals of structural dynamics; further, it delves into
geotechnical aspects related to the earthquake design, analysis of multi degree-of-freedom systems,
and seismic design of RC structures and steel structures. The book discusses the design of
components and piping systems located at the ground level as well as at different floor levels of the
structure. It also covers anchorage design of component and piping system, and provides an
introduction to retrofitting, seismic response control including seismic base isolation, and testing of
SSCs. The book is written in an easy-to-understand way, with review questions, case studies and
detailed examples on each topic. This educational approach makes the book useful in both
classrooms and professional training courses for students, researchers, and professionals alike.

bhabha research centre mumbai: Functional Materials S. Banerjee, A. K. Tyagi, 2011-12-09
Functional materials have assumed a very prominent position in several high-tech areas. Such
materials are not being classified on the basis of their origin, nature of bonding or processing
techniques but are classified on the basis of the functions they can perform. This is a significant
departure from the earlier schemes in which materials were described as metals, alloys, ceramics,
polymers, glass materials etc. Several new processing techniques have also evolved in the recent
past. Because of the diversity of materials and their functions it has become extremely difficult to
obtain information from single source. Functional Materials: Preparation, Processing and
Applications provides a comprehensive review of the latest developments. - Serves as a ready
reference for Chemistry, Physics and Materials Science researchers by covering a wide range of
functional materials in one book - Aids in the design of new materials by emphasizing structure or
microstructure - property correlation - Covers the processing of functional materials in detail, which
helps in conceptualizing the applications of them

bhabha research centre mumbai: Physics of Nuclear Reactors P. Mohanakrishnan, Om Pal
Singh, K. Umasankari, 2021-05-19 Physics of Nuclear Reactors presents a comprehensive analysis of
nuclear reactor physics. Editors P. Mohanakrishnan, Om Pal Singh, and Kannan Umasankari and a
team of expert contributors combine their knowledge to guide the reader through a toolkit of
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methods for solving transport equations, understanding the physics of reactor design principles, and
developing reactor safety strategies. The inclusion of experimental and operational reactor physics
makes this a unique reference for those working and researching nuclear power and the fuel cycle in
existing power generation sites and experimental facilities. The book also includes radiation physics,
shielding techniques and an analysis of shield design, neutron monitoring and core operations.
Those involved in the development and operation of nuclear reactors and the fuel cycle will gain a
thorough understanding of all elements of nuclear reactor physics, thus enabling them to apply the
analysis and solution methods provided to their own work and research. This book looks to future
reactors in development and analyzes their status and challenges before providing possible
worked-through solutions. Cover image: Kaiga Atomic Power Station Units 1 - 4, Karnataka, India.
In 2018, Unit 1 of the Kaiga Station surpassed the world record of continuous operation, at 962
days. Image courtesy of DAE, India. - Includes methods for solving neutron transport problems,
nuclear cross-section data and solutions of transport theory - Dedicates a chapter to reactor safety
that covers mitigation, probabilistic safety assessment and uncertainty analysis - Covers
experimental and operational physics with details on noise analysis and failed fuel detection

bhabha research centre mumbai: Materials Under Extreme Conditions A. K. Tyagi, S.
Banerjee, 2017-01-13 Materials Under Extreme Conditions: Recent Trends and Future Prospects
analyzes the chemical transformation and decomposition of materials exposed to extreme conditions,
such as high temperature, high pressure, hostile chemical environments, high radiation fields, high
vacuum, high magnetic and electric fields, wear and abrasion related to chemical bonding, special
crystallographic features, and microstructures. The materials covered in this work encompass
oxides, non-oxides, alloys and intermetallics, glasses, and carbon-based materials. The book is
written for researchers in academia and industry, and technologists in chemical engineering,
materials chemistry, chemistry, and condensed matter physics. - Describes and analyzes the
chemical transformation and decomposition of a wide range of materials exposed to extreme
conditions - Brings together information currently scattered across the Internet or incoherently
dispersed amongst journals and proceedings - Presents chapters on phenomena, materials synthesis,
and processing, characterization and properties, and applications - Written by established
researchers in the field

bhabha research centre mumbai: Handbook on Radiation Environment, Volume 1 Dinesh
Kumar Aswal, 2024-05-18 This handbook provides a comprehensive review of radiation present in
the environment, its sources, dose measurement techniques, exposures in natural and man-made
radiation environments, policies governing radiation safety, societal applications of radiation
technology, radiological and nuclear events, preparedness, response, and mitigation of radiation
emergencies. It covers natural and man-made radiation environment with an emphasis on renewed
interest in nuclear energy as a clean and green source of power generation. Additionally, it reviews
various approaches to understand the fate and behaviour of radionuclides in the terrestrial and
aquatic ecosystems. It also presents nuclear technology's diverse applications, from diagnostic and
therapeutic nuclear medicine to materials modifications and sustainable waste management
strategies and the role of ionizing radiation in ensuring food security and safety. The handbook also
highlights the existing (internationally adopted) radiation protection policies, which are originated
from linear-no-threshold (LNT) model of dose-response characteristics. The scientific basis of
LNT-model and its limitations at low doses prompts a revision of the exiting radiation protection
policies for better utilization of the benefits of ionizing radiation. The handbook serves as a
comprehensive resource for students, academicians, scientists, engineers, and policymakers
interested in seeking an in-depth knowledge of radiation and the multifaceted applications of
radiation technology while protecting human health and the environment.

bhabha research centre mumbai: Handbook on Radiation Environment, Volume 2 Dinesh
Kumar Aswal, 2024-05-17 The handbook aims to provide a comprehensive resource for
understanding ionizing radiation dosimetry, catering to experts, policymakers, and interested
readers. The content of the handbook is focused on two main aspects of dose measurements:




external dosimetry and internal dosimetry. The section on external dosimetry covers fundamental
principles and discusses monitoring techniques across various environments, such as nuclear,
industrial, research, and medical facilities. It also covers advanced topics like Bayesian inference
and retrospective dosimetry. The internal dosimetry section explores radionuclide biokinetics,
simulation techniques, dose evaluation, and monitoring methods. Specific scenarios, such as radon
inhalation and off-normal conditions, are addressed, highlighting the importance of precision and
intervention. The handbook serves as a comprehensive resource for students, academicians,
scientists, engineers, and policymakers interested in seeking an in-depth knowledge of radiation
dose measurements and its multi-faceted aspects in protecting human health and the environment.

bhabha research centre mumbai: Annual Report of Bhabha Atomic Research Centre, 2000
India, Annual Report of Bhabha Atomic Research Centre, Mumbai, 2000, 2000

bhabha research centre mumbai: Tata Memorial Centre Textbook of Oncology Rajendra A.
Badwe, Sudeep Gupta, Shailesh V. Shrikhande, Siddhartha Laskar, 2024-08-29 The Tata Memorial
Centre Textbook of Oncology is an authoritative and comprehensive book, meticulously compiled to
cover contemporary issues in oncology. It features contributions from 189 authors, culminating in 76
chapters. Authored by faculty members from the renowned Tata Memorial Centre, this textbook
offers a harmonious blend of detailed information and practical approaches. It serves as a
comprehensive resource that contextualizes the practice of oncology in TMC and offers insights into
delivering high-quality cancer care in diverse settings. It offers an authentic overview of the TMC
approach to multidisciplinary cancer care. The Textbook is designed to cater to a wide array of
readers - from undergraduate medical students to postgraduates specializing in general surgery,
general medicine, pediatrics, gynecology, radiation oncology, and other disciplines, and practicing
community oncologists. A notable feature of the Textbook is its utility in preparing students for
entrance and exit examinations. This book is an essential resource for established cancer specialists,
including surgeons, medical oncologists, radiation oncologists, and those in allied fields. It is also
invaluable for super-specialty students and postgraduates with an interest in cancer management,
offering a comprehensive guide to the dynamic field of oncology.

bhabha research centre mumbai: Nuclear Fuel Cycle B. S. Tomar, P. R. Vasudeva Rao, S. B.
Roy, Jose P. Panakkal, Kanwar Raj, A. N. Nandakumar, 2023-05-15 The present book describes the
various processes involved in different stages of the entire nuclear fuel cycle, which include
exploration of uranium, thorium, and other nuclear materials, mining and milling of ores, conversion
of the separated nuclear material into nuclear grade, fabrication of different types of nuclear fuels
and their physical as well as chemical quality control, thermodynamics of the interaction among fuel
and fission products during reactor operation, post irradiation examination, spent fuel reprocessing,
radioactive waste management, accounting and control of nuclear materials, and safety aspects
involved in handling and transportation of nuclear materials. The book provides the fundamental
knowledge to the practicing nuclear scientists and engineers, young researchers, and postgraduate
students interested in pursuing a career in nuclear industry in general and those engaged in human
resource development in the field of nuclear science and technology in particular. It can also be
prescribed as a textbook for a course on nuclear fuel cycle at postgraduate level.

bhabha research centre mumbai: Handbook of Membrane Separations Anil Kumar Pabby,
Syed S.H. Rizvi, Ana Maria Sastre Requena, 2008-07-07 The Handbook of Membrane Separations:
Chemical, Pharmaceutical, and Biotechnological Applications provides detailed information on
membrane separation technologies as they have evolved over the past decades. To provide a basic
understanding of membrane technology, this book documents the developments dealing with these
technologies. It explo

bhabha research centre mumbai: Processing and Impact on Active Components in Food
Victor R Preedy, 2014-05-27 From beef to baked goods, fish to flour, antioxidants are added to
preserve the shelf life of foods and ensure consumer acceptability. These production-added
components may also contribute to the overall availability of essential nutrients for intake as well as
the prevention of the development of unwelcome product characteristics such as off-flavours or




colours. However, there are processes that reduce the amount of naturally occurring antioxidants
and awareness of that potential is just as important for those in product research and development.
There is a practical need to understand not only the physiological importance of antioxidants in
terms of consumer health benefit, but how they may be damaged or enhanced through the
processing and packaging phases. This book presents information key to understanding how
antioxidants change during production of a wide variety of food products, with a focus toward how
this understanding may be translated effectively to other foods as well. - Addresses how the
composition of food is altered, the analytical techniques used, and the applications to other foods -
Presents in-chapter summary points and other translational insights into concepts, techniques,
findings and approaches to processing of other foods - Explores advances in analytical and
methodological science within each chapter

bhabha research centre mumbai: Hollow Fiber Membrane Contactors Anil K. Pabby, S.
Ranil Wickramasinghe, Kamalesh K. Sirkar, Ana-Maria Sastre, 2020-11-23 This book on hollow fiber
contractors presents an up-to-date compilation of the latest developments and milestones in this
membrane technology. Hollow Fiber Membrane Contactors: Module Fabrication, Design and
Operation, and Potential Applications provides a comprehensive discussion of hollow fiber
membrane applications (including a few case studies) in biotechnology, chemical, food, and nuclear
engineering. The chapters in this book have been classified using the following, based on different
ways of contacting fluids with each other: Gas-liquid contacting; Liquid-liquid contacting; Supported
liquid membrane; Supported gas membrane; Fluid-fluid contacting. Other features include:
Discusses using non-dispersive solvent extraction, hollow fiber strip dispersion, hollow fiber
supported liquid membranes and role of process intensification in integrated use of these processes
Provides technical and economic perspectives with several case studies related to specific scenarios
Demonstrates module fabrication, design, operation and maintenance of hollow fiber contactors for
different applications and performance Presents discussion on newer concepts like membrane
emulsification, membrane nanoprecipitation, membrane crystallization and membrane condenser
Special focus on emerging areas such as the use of hollow fiber contactor in back end of nuclear fuel
cycle, membrane distillation, dehumidification of air and gas absorption and stripping Discusses
theoretical analysis including computational modeling of different hollow fiber membrane processes,
and presents emphasis on newly developed area of hollow fiber membrane based analytical
techniques Presents discussion on upcoming area dealing with hollow fiber contactors-based
technology in fermentation and enzymatic transformation and in chiral separations This book is
equally suited for newcomers to the field, as well as for engineers and scientists that have basic
knowledge in this field but are interested in obtaining more information about specific future
applications.

bhabha research centre mumbai: Thoria-based Nuclear Fuels Dasarathi Das, S. R.
Bharadwaj, 2013-12-24 This book presents the state of the art on thermophysical and
thermochemical properties, fabrication methodologies, irradiation behaviours, fuel reprocessing
procedures, and aspects of waste management for oxide fuels in general and for thoria-based fuels
in particular. The book covers all the essential features involved in the development of and working
with nuclear technology. With the help of key databases, many of which were created by the
authors, information is presented in the form of tables, figures, schematic diagrams and flow sheets,
and photographs. This information will be useful for scientists and engineers working in the nuclear
field, particularly for design and simulation, and for establishing the technology. One special feature
is the inclusion of the latest information on thoria-based fuels, especially on the use of thorium in
power generation, as it has less proliferation potential for nuclear weapons. Given its natural
abundance, thorium offers a future alternative to uranium fuels in nuclear technology. In closing, the
latest information on conventional uranium and plutonium fuels is also provided.

bhabha research centre mumbai: Aerospace and Associated Technology Anup Ghosh,
Kalyan Prasad Sinhamahapatra, Ratan Joarder, Sikha Hota, 2022-09-24 The International
Conference on Theoretical Applied Computational and Experimental Mechanics is organized every



three years by the Department of Aerospace Engineering IIT Kharagpur. The conference is devoted
to providing a platform for scientists and engineers to exchange their views on the latest
developments in Mechanics since 1998. ICTACEM Conference is aimed at bringing together
academics and researchers working in various disciplines of mechanics to exchange views as well as
to share knowledge between people from different parts of the globe. The 8th ICTACEM was held
from December 20-22, 2021, at the Indian Institute of Technology, Kharagpur.

bhabha research centre mumbai: Electromagnetic Technologies in Food Science Vicente
M. Gomez-Lopez, Rajeev Bhat, 2021-12-13 A comprehensive source of in-depth information provided
on existing and emerging food technologies based on the electromagnetic spectrum Electromagnetic
Technologies in Food Science examines various methods employed in food applications that are
based on the entire electromagnetic (EM) spectrum. Focusing on recent advances and challenges in
food science and technology, this is an up-to-date volume that features vital contributions coming
from an international panel of experts who have shared both fundamental and advanced knowledge
of information on the dosimetry methods, and on potential applications of gamma irradiation,
electron beams, X-rays, radio and microwaves, ultraviolet, visible, pulsed light, and more. Organized
into four parts, the text begins with an accessible overview of the physics of the electromagnetic
spectrum, followed by discussion on the application of the EM spectrum to non-thermal food
processing. The physics of infrared radiation, microwaves, and other advanced heating methods are
then deliberated in detail—supported by case studies and examples that illustrate a range of both
current and potential applications of EM-based methods. The concluding section of the book
describes analytical techniques adopted for quality control, such as hyperspectral imaging, infrared
and Raman spectroscopy. This authoritative book resource: Covers advanced theoretical knowledge
and practical applications on the use of EM spectrum as novel methods in food processing
technology Discusses the latest progress in developing quality control methods, thus enabling the
control of continuous fast-speed processes Explores future challenges and benefits of employing
electromagnetic spectrum in food technology applications Addresses emerging processing
technologies related to improving safety, preservation, and overall quality of various food
commodities Electromagnetic Technologies in Food Science is an essential reading material for
undergraduate and graduate students, researchers, academics, and agri-food professionals working
in the area of food preservation, novel food processing techniques and sustainable food production.

bhabha research centre mumbai: Fundamentals and Supercapacitor Applications of 2D
Materials Chandra Sekhar Rout, Dattatray J. Late, 2021-05-04 Fundamentals and Applications of
Supercapacitor 2D Materials covers different aspects of supercapacitor 2D materials, including their
important properties, synthesis, and recent developments in supercapacitor applications of
engineered 2D materials. In addition, theoretical investigations and various types of supercapacitors
based on 2D materials such as symmetric, asymmetric, flexible, and micro-supercapacitors are
covered. This book is a useful resource for research scientists, engineers, and students in the fields
of supercapacitors, 2D nanomaterials, and energy storage devices. Due to their sub-nanometer
thickness, 2D materials have a high packing density, which is suitable for the fabrication of
highly-packed energy supplier/storage devices with enhanced energy and power density. The
flexibility of 2D materials, and their good mechanical properties and high packing densities, make
them suitable for the development of thin, flexible, and wearable devices. - Explores recent
developments and looks at the importance of 2D materials in energy storage technologies - Presents
both the theoretical and DFT related studies - Discusses the impact on performance of various
operating conditions - Includes a brief overview of the applications of supercapacitors in various
industries, including aerospace, defense, biomedical, environmental, energy, and automotive

bhabha research centre mumbai: Peppers Prasad S. Variyar, Inder Pal Singh, Vanshika
Adiani, Penna Suprasanna, 2024-11-08 There is an increased awareness on the relevance of
nutraceutical and functional foods as alternatives to harmful synthetic additives used in industry.
Different peppers, with an abundance of bioactive compounds, are highlighted in this book, which
provides a comprehensive evaluaton of their importance as nutraceutical and functional foods to all



stakeholders in the agri-food and pharmaceutical industries. Peppers: Biological, Health, and
Postharvest Perspectives is a valuable addition to the existing information resource on peppers. Key
features: Highlights the advancements made in biodiversity, biochemistry and biosynthesis of
bioactive compounds of peppers. Reviews the effects of processing methods on the quality of
peppers to facilitate further research and development of foods having pepper as an essential
nutritional component. Provides help in selecting better processing methods for the management of
nutritional attributes and health benefits of peppers. The book provides a blend of basic and
advanced information for postgraduate students, researchers and scientists

bhabha research centre mumbai: Rice Cultivation Under Abiotic Stress Sudhakar
Srivastava, Kundan Kumar, Om Parkash Dhankher, 2025-05-30 Rice Cultivation under Abiotic
Stresses: Challenges and Opportunities provides a unique look at three key factors in optimized rice
yield - cultivation practices, understanding abiotic stress response, and mitigation strategies -
enabling the reader to better understand the cause, effect, and means of protecting rice crop yield.
It is a uniquely comprehensive resource for advancing the sustainable and optimal production of rice
that will be a valuable resource for researchers and advanced students in Agriculture, Agronomy,
Botany, Plant Physiology, and Environmental Science.Rice is the primary source of energy for over
half of the world's people. It can play a vital role against mal and under nutrition, but as climate and
other abiotic challenges continue to impact yield, steps need to be taken to ensure production. -
Presents technical advances, including the use of artificial intelligence and the status of C4 rice -
Explores cultural practices in rice cultivation, including submergent tolerant rice and heavy metals
stress tolerant mechanisms for translational insights - Targeted specifically for issues related to the
environment

bhabha research centre mumbai: Thorium—Energy for the Future A.K. Nayak, Bal Raj
Sehgal, 2019-01-30 This book comprises selected proceedings of the ThEC15 conference. The book
presents research findings on various facets of thorium energy, including exploration and mining,
thermo-physical and chemical properties of fuels, reactor physics, challenges in fuel fabrication,
thorium fuel cycles, thermal hydraulics and safety, material challenges, irradiation experiences, and
issues and challenges for the design of advanced thorium fueled reactors. Thorium is more abundant
than uranium and has the potential to provide energy to the world for centuries if used in a closed
fuel cycle. As such, technologies for using thorium for power generation in nuclear reactors are
being developed worldwide. Since there is a strong global thrust towards designing nuclear reactors
with thorium-based fuel, this book will be of particular interest to nuclear scientists, reactor
designers, regulators, academics and policymakers.

bhabha research centre mumbai: Plasma and Fusion Science B. Raneesh, Nandakumar
Kalarikkal, Jemy James, Anju K. Nair, 2018-01-03 In this new book, an interdisciplinary and
international team of experts provides an exploration of the emerging plasma science that is poised
to make the plasma technology a reality in the manufacturing sector. The research presented here
will stimulate new ideas, methods, and applications in the field of plasma science and
nanotechnology. Plasma technology applications are being developed that could impact the global
market for power, electronics, mineral, and other fuel commodities. Currently, plasma science is
described as a revolutionary discipline in terms of its possible impact on industrial applications. It
offers potential solutions to many problems using emerging techniques. In this book the authors
provide a broad overview of recent trends in field plasma science and nanotechnology. Divided into
several parts, Plasma and Fusion Science: From Fundamental Research to Technological
Applications explores some basic plasma applications and research, space and atmospheric plasma,
nuclear fusion, and laser plasma and industrial applications of plasma. A wide variety of cutting-edge
topics are covered, including: * basic plasma physics ¢« computer modeling for plasma ¢ exotic
plasma (including dusty plasma) ¢ industrial plasma applications ¢ laser plasma ¢ nuclear fusion
technology ¢ plasma diagnostics * plasma processing ¢ pulsed power ¢ space astrophysical plasma °
plasma and nanotechnology Pointing to current and possible future developments in plasma science
and technology, the diverse research presented here will be valuable for researchers, scientists,




industry professionals, and others involved in the revolutionary field of plasma and fusion science.
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