
Contributor Copy



Contributor Copy



Breakthrough Research 

and Technologies in Physics 

for a Sustainable Future 

No part of this digital document may be reproduced, stored in a retrieval system or transmitted in any form or
by any means. The publisher has taken reasonable care in the preparation of this digital document, but makes no
expressed or implied warranty of any kind and assumes no responsibility for any errors or omissions. No
liability is assumed for incidental or consequential damages in connection with or arising out of information
contained herein. This digital document is sold with the clear understanding that the publisher is not engaged in
rendering legal, medical or any other professional services. Contributor Copy



 

Physics Research and Technology 
 

 

More information about this series can be found at 

https://novapublishers.com/product-category/series/physics-research-

and-technology/  

 

 

 

 

Environmental Science, 

Engineering and Technology 
 

 

More information about this series can be found at 

https://novapublishers.com/product-category/series/environmental-

science-engineering-and-technology/  

 

Contributor Copy

https://novapublishers.com/product-category/series/physics-research-and-technology/
https://novapublishers.com/product-category/series/physics-research-and-technology/
https://novapublishers.com/product-category/series/environmental-science-engineering-and-technology/
https://novapublishers.com/product-category/series/environmental-science-engineering-and-technology/


Koyel Ganguly 

Soumyadipta Pal 

Kamakhya Prasad Ghatak 
Editors 

Breakthrough Research 

and Technologies in Physics 

for a Sustainable Future 

No part of this digital document may be reproduced, stored in a retrieval system or transmitted in any form or
by any means. The publisher has taken reasonable care in the preparation of this digital document, but makes no
expressed or implied warranty of any kind and assumes no responsibility for any errors or omissions. No
liability is assumed for incidental or consequential damages in connection with or arising out of information
contained herein. This digital document is sold with the clear understanding that the publisher is not engaged in
rendering legal, medical or any other professional services. Contributor Copy



 

Copyright © 2026 by Nova Science Publishers, Inc. 

DOI: https://doi.org/10.52305/UYZK8757 

 

All rights reserved. No part of this book may be reproduced, stored in a retrieval system or transmitted 

in any form or by any means: electronic, electrostatic, magnetic, tape, mechanical photocopying, 

recording or otherwise without the written permission of the Publisher. 

 

We have partnered with Copyright Clearance Center to make it easy for you to obtain permissions to 

reuse content from this publication. Simply navigate to this publication’s page on Nova’s website and 

locate the “Get Permission” button below the title description. This button is linked directly to the 

title’s permission page on copyright.com. Alternatively, you can visit copyright.com and search by 

title, ISBN, or ISSN.  

  

For further questions about using the service on copyright.com, please contact:  

Copyright Clearance Center 

Phone: +1-(978) 750-8400 Fax: +1-(978) 750-4470  E-mail: info@copyright.com. 

 

NOTICE TO THE READER 
The Publisher has taken reasonable care in the preparation of this book, but makes no expressed or 

implied warranty of any kind and assumes no responsibility for any errors or omissions. No liability is 

assumed for incidental or consequential damages in connection with or arising out of information 

contained in this book. The Publisher shall not be liable for any special, consequential, or exemplary 

damages resulting, in whole or in part, from the readers’ use of, or reliance upon, this material. Any 

parts of this book based on government reports are so indicated and copyright is claimed for those parts 

to the extent applicable to compilations of such works. 

 

Independent verification should be sought for any data, advice or recommendations contained in this 

book. In addition, no responsibility is assumed by the Publisher for any injury and/or damage to persons 

or property arising from any methods, products, instructions, ideas or otherwise contained in this 

publication. 

 

The Publisher assumes no responsibility for any statements of fact or opinion expressed in the 

published contents. 

 

This publication is designed to provide accurate and authoritative information with regard to the subject 

matter covered herein. It is sold with the clear understanding that the Publisher is not engaged in 

rendering legal or any other professional services. If legal or any other expert assistance is required, 

the services of a competent person should be sought. FROM A DECLARATION OF PARTICIPANTS 

JOINTLY ADOPTED BY A COMMITTEE OF THE AMERICAN BAR ASSOCIATION AND A 

COMMITTEE OF PUBLISHERS. 

 

Additional color graphics may be available in the e-book version of this book. 

 

Library of Congress Cataloging-in-Publication Data 
 

ISBN: 979-8-90134-111-7 (Hardcover) 

ISBN: 979-8-90134-178-0 (eBook) 

 

Published by Nova Science Publishers, Inc. † New York

Contributor Copy

https://doi.org/10.52305/UYZK8757


 

Contents 
 

 

 

 

 

 

 

Preface  ........................................................................................... ix 

Chapter 1 The Challenge in the Third World Is Unseen 

Toxicology, Which Hinders Awareness  

About Hidden Health Threats ..........................................1 
Abhijit Kargupta, Goutam Ghoshal 

and Kakoli Dutta 

Chapter 2 Simulation of Energy Loss in Proton Beam 

Therapy for Lung Cancer Treatment ............................13 
Arkabrata Gupta and Priya Chakraborty 

Chapter 3 Unveiling the Novelty of Plasmon-Exciton 

Coupling in Hollow Gold Triangular Platelets 

and Cyanine Dye J-Aggregates Nanocomposites ..........23 
Arpan Maiti, Biswarup Gourd and Spandan Aich 

Chapter 4 Lung Pneumonia Detection: A U-Net Mobile 

Net-Based Sustainable Approach ...................................33 
Arunima Patra, Krishnangshu Paul  

and Prithwineel Paul 

Chapter 5 Solar Auto Drive: A Renewable  

Energy-Powered Electric Vehicle with 

Automated Mode Switching ...........................................47 
Asmita Dey, Anushka Pandit, Antara Mondal, 

Swapnonil Samui, Sulagna Jana 

and Arunava Mukhopadhyay 

Chapter 6 Renewable Energy Solutions: Advances 

in Solar Cell Technology Using 

Graphene-Based Nanostructures ...................................61 
Chandan Adhikari 

Contributor Copy



Contents vi 

Chapter 7 DFT-Based Analysis of Toxic VOCs 

to Evaluate Their Structural Stability 

and Sustainability ............................................................81 
Indranil Maity, Aman Kumar Jha  

and Yash Shaw 

Chapter 8 Data Storage and Energy Harvesting  

with Low Energy Consumption: 

Utilising Nonvolatile Spintronic Devices .......................95 
Madhurima Sen, Koyel Ganguly 

and Saswati Barman 

Chapter 9 A Motion-Triggered Intelligent Lighting  

System for Sustainable Energy Usage on 

Airport Runways ........................................................... 113 
Mandakinee Bandyopadhyay,  

Priyanshu Paul and Alakananda Bandyopadhyay 

Chapter 10 Exploring Satellite Image Segmentation 

Techniques: A Sustainability Study ............................. 123 
Monalisa Dey, Chandril Adhikary  

and Soubik Ghosh 

Chapter 11 Enhancing the Sustainability of Electronic 

Systems: Reliability Assessment  

at Low Temperatures .................................................... 137 
Abir Chatterjee, Nilanjan Chatterjee  

and Subhajit Das 

Chapter 12 A Sustainable Machine Learning Approach 

for Detecting CAD (Coronary Artery Disease) 

from Clinical ECG Features ......................................... 147 
Prakash Banerjee, Soumyadeep Bala, 

Sarnava Dey and Abir Chattopadhyay 

Chapter 13 Ocean Energy: A Sustainable Frontier in 

the Indian Ocean ............................................................ 161 
Rahul Basu 

Chapter 14 Performance Analysis of a Bio-Fuel-Based Stove 

Using the Response Surface Method ............................ 177 
Rhythm Mukherjee, Rishita Das, 

Sougata Banerjee and Preeti Sharma 

Contributor Copy



Contents vii 

Chapter 15 VHF Radar and Radiosonde Observations  

of the Tropical Tropopause .......................................... 191 
Rina Dutta 

Chapter 16 Application of the Collaborative Method  

of Infrastructure Management System  

Using BIM for AEC Projects ........................................ 203 
Rishita Das, Rhythm Mukherjee, 

Sougata Banerjee and Preeti Sharma 

Chapter 17 Competitive Removal of Heavy Metals  

from Leachate Using Plastic 

Pyrolysed Char .............................................................. 215 
A. Safa Jabeen, V. Meera  

and Vinod P. Raphael 

Chapter 18 Investigation of Unconventional Magnetism 

in Iridates ....................................................................... 233 
Shreemoyee Ganguly 

Chapter 19 Assessing Seasonal Vegetation Dynamics 

for Sustainable Ecosystem Management:  

A Comparative Analysis of NDVI, NDMI, 

NDWI, and AMMI Indices on Henry Island ............... 243 
Shreyashi Das and Anindita Das Bhattacharjee 

Chapter 20 A Comprehensive Review of Nanocomposites 

as a Potential Candidate for Biosensors ...................... 261 
Subarna Datta and Soumyadipta Pal 

Chapter 21 An Overview of Nuclear Energy, Along  

with Its Sustainability, Damage-Control 

Techniques, and Applications ....................................... 299 
Subhajit Samaddar, Debiprasad Jana  

and Malay Purkait 

Chapter 22 Nanotechnology for Environmental 

Remediation ................................................................... 313 
Sujeet Kumar Pandey 

 

 

 

 

Contributor Copy



Contents viii 

Chapter 23 Integrative Research in Microbiology, 

Molecular Biology, and Nanotechnology: 

A Multidisciplinary Approach to Cancer 

Biology, Biofilm Management, 

and Diagnostic Sustainability ....................................... 331 
Arnab Sengupta, Saikat Mazumder, 

Moupriya Nag and Dibyajit Lahiri 

About the Editors ...................................................................................... 349 

Index  ......................................................................................... 351 
 

 

Contributor Copy



 

 

In: Breakthrough Research and Technologies in Physics … 

Editors: Koyel Ganguly, Soumyadipta Pal and Kamakhya Prasad Ghatak 

ISBN: 979-8-90134-111-7 

© 2026 Nova Science Publishers, Inc. 

 

Chapter 15 
 

VHF Radar and Radiosonde Observations  

of the Tropical Tropopause 
 

 

Rina Dutta*, PhD 
Department of Basic Science and Humanities, Institute of Engineering & Management 

(IEM), University of Engineering and Management, Kolkata, India  

 

 

Abstract 

 

In the present investigation, an attempt has been made to study the 

variation in tropopause height over three geographical locations: 

Chennai, Bangalore, and Hyderabad. The tropopause height is derived by 

identifying the coldest temperature in the upper troposphere and is 

referred to as the freezing point tropopause. The variability of cold point 

tropopause over different periods has been studied during the year 2002. 

Radiosonde and MST radar observations are made to measure the 

tropopause height and vertical wind variability in the vicinity of the 

tropopause. The Indian MST radar is installed at Gadanki (13.470°N, 

79.180°E, and 0.375 km above mean sea level) near Tirupati, Andhra 

Pradesh. The location of the Indian MST radar is well covered by the area 

enclosed by the three stations mentioned above. In this communication, 

we conduct a comparative study of tropopause height over different time 

scales, including day-to-day and seasonal variations of the cold point 

tropopause. Finally, our analysis reveals that the vertical wind variability 

in the region of the tropopause indicates the existence of tropopause 

oscillation. Moreover, the vertical extent of the tropopause increases due 

to the highly developed thermal mixing and warm temperature. 

Furthermore, we extend our analysis to correlate the variation in 
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