Springer Proceedings in Physics 271

Vinod Singh - Rinku Sharma -
Man Mohan - Mohan Singh Mehata -
A. K. Razdan Editors

Proceedings

of the International
Conference on Atomic,
Molecular, Optical

& Nano Physics

with Applications

CAMNP 2019

@ Springer



Springer Proceedings in Physics

Volume 271



Indexed by Scopus

The series Springer Proceedings in Physics, founded in 1984, is devoted to timely
reports of state-of-the-art developments in physics and related sciences. Typically
based on material presented at conferences, workshops and similar scientific
meetings, volumes published in this series will constitute a comprehensive
up-to-date source of reference on a field or subfield of relevance in contemporary
physics. Proposals must include the following:

— name, place and date of the scientific meeting

— alink to the committees (local organization, international advisors etc.)

— scientific description of the meeting

— list of invited/plenary speakers

— an estimate of the planned proceedings book parameters (number of pages/
articles, requested number of bulk copies, submission deadline).

Please contact:

For Americas and Europe: Dr. Zachary Evenson; zachary.evenson @springer.com
For Asia, Australia and New Zealand: Dr. Loyola DSilva; loyola.dsilva@springer.
com

More information about this series at https://link.springer.com/bookseries/361


mailto:zachary.evenson@springer.com
mailto:loyola.dsilva@springer.com
https://link.springer.com/bookseries/361

Vinod Singh - Rinku Sharma - Man Mohan -
Mohan Singh Mehata - A. K. Razdan
Editors

Proceedings

of the International
Conference on Atomic,
Molecular, Optical & Nano
Physics with Applications

CAMNP 2019

@ Springer



Editors

Vinod Singh

Department of Applied Physics
Delhi Technological University
New Delhi, Delhi, India

Man Mohan
Department of Physics
University of Delhi
New Delhi, Delhi, India

Rinku Sharma

Department of Applied Physics
Delhi Technological University
New Delhi, Delhi, India

Mohan Singh Mehata
Department of Applied Physics
Delhi Technological University
New Delhi, Delhi, India

A. K. Razdan

Laser Science & Tech Centre (LASTEC)
Defence Research and Development
Organization

New Delhi, Delhi, India

ISSN 0930-8989 ISSN 1867-4941 (electronic)
Springer Proceedings in Physics

ISBN 978-981-16-7690-1 ISBN 978-981-16-7691-8 (eBook)
https://doi.org/10.1007/978-981-16-7691-8

© Springer Nature Singapore Pte Ltd. 2022

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore


https://doi.org/10.1007/978-981-16-7691-8

Organizing Committee

Chief Patron

Prof. Yogesh Singh, Vice Chancellor, Delhi Technological University (DTU), New
Delhi, India

Patron

Prof. S. K. Garg, Pro-Vice Chancellor, DTU

Co-Patron

Prof. R. P. Tandon, University of Delhi, Delhi

President

Prof. Man Mohan, Emeritus Professor, University of Delhi, Delhi

Vice President

Prof. Samsher, Registrar, DTU



vi Organizing Committee

Chief Advisor

Prof. Nicholas P. Bigelow, University of Rochester, USA

Chairperson

Prof. Rinku Sharma, Head, Department of Applied Physics, DTU

Convener

Dr. Vinod Singh, Department of Applied Physics, DTU

Co-Conveners

Dr. A. K. Razdan, LASTEC, DRDO, Delhi

Dr. Avnindra Kumar Singh, DDU College, University of Delhi, Delhi
Dr. M. S. Mehata, DTU

Dr. Amrish K. Panwar, DTU

Secretaries

Dr. Yogita Kalra, DTU
Dr. Ajeet Kumar, DTU
Dr. M. Jayasimhadri, DTU

Joint Secretaries

Prof. A. S. Rao, DTU
Dr. Rishu Chaujar, DTU
Dr. Mukhtiyar Singh, DTU



Organizing Committee vii

Abstract Review Committee

Dr. M. Jayasimhadri, DTU
Dr. Yogita Kalra, DTU
Dr. Amrish K. Panwar, DTU

Manuscript Review Committee

Prof. Rinku Sharma, DTU
Dr. Vinod Singh, DTU

Dr. M. S. Mehata, DTU
Dr. Bharti Singh, DTU

Dr. Mukhtiyar Singh, DTU
Dr. Renuka Bokolia, DTU
Dr. Richa Sharma, DTU
Dr. Deshraj Meena, DTU

Finance Committee

Dr. Bharti Singh, DTU (Treasurer)
Dr. Renuka Bokolia, DTU
Dr. Richa Sharma, DTU

Local Organizing Committee

Prof. S. C. Sharma, DTU

Dr. Nitin K. Puri, DTU

Mr. Deshraj Meena, DTU

Mr. Yogendra K. Meena, DTU
Dr. Sarita Baghel, DTU

Dr. Kamal Kishor, DTU

Research Committee

Dr. K. P. Singh, IISER, Mohali
Prof. A. K. Shukla, IIT Delhi



viii

Dr. Sidharth Lahon, DU

Dr. Tarun Rawat, DU

Dr. Manoj Malik, DU

Dr. Narendra Singh, DU

Dr. Kriti Batra, IPU

Dr. S. Somorendro Singh, DU
Dr. Arun Goyal, DU

Dr. Sunny Aggarwal, DU

Student Organizing Committee

Mr. Abhishek Bhardwaj, DTU
Mr. Anurag, DTU

Mr. Ashok, DTU

Ms. Umang, DTU

Ms. Priya, DTU

Ms. Suman Dahiya, DTU
Ms. Richa Gautam, DTU
Mr. Mukesh Sahu, DTU
Ms. Anchali Jain, DTU
Ms. Megha Sharma, DTU
Mr. Ankush Dewan, DTU
Ms. Ritika Ranga, DTU
Ms. Pooja Chauhan, DTU
Ms. Harpreet Kaur, DTU
Ms. Deepali, DTU

Mr. Vishal, DTU

Mr. Mayank Dimri, DU
Ms. Dishu Dwara, DU
Ms. Falta Yadav, DU

Mr. Kailash Chandra, DTU
Mr. Bhavya, DTU

Mr. Parful Bhomik, DTU

Organizing Committee



Preface

The Department of Applied Physics, Delhi Technological University, New Delhi,
India, has organized the three days “International Conference on Atomic, Molec-
ular, Optical and Nano Physics with Applications (CAMNP-2019)” during 18-
20 December 2019, co-sponsored by LASTEC, DRDO, Delhi. The objective of
CAMNP-2019 was to bring prominent scientists and researchers from academia and
industry as well as experts from all strata of society under one roof to explore and
muster the new horizon of novel technological and industrial developments in the
field of science and technology.

The CAMNP-2019 featured a diverse array of research presentations on the theo-
retical and experimental developments in atomic, molecular, optical, nanoscience
and technology. Such studies leave a powerful impact on various industrial applica-
tions in information technology, renewable energy, climate change, space technology
and biological studies.

The response received against the call of papers for CAMNP-2019 has also been
overwhelming. This conference has attracted researchers, scientists and practitioners
from academia and industry to exchange ideas and share their valuable experiences.
We have received a larger number of research contributions (around 100 invited talks
and 260 poster presentations) worldwide. These research contributions represented a
wide variety of research topics in all the emerging areas. Indeed, these contributions
augmented the knowledge and encouraged many of us to take up these challenging
application areas and contribute successfully to research in engineering and applied
sciences. A large number of international invited speakers in our technical programme
schedule indicated the success of the CAMNP-2019 conference that makes all the
organizers extremely proud.

We are thankful to Springer Nature for accepting our proposal of publishing
the recommended manuscripts in the Springer Proceedings in Physics. We have
received 75 full-length manuscripts for publication in the Springer Proceedings in
Physics. Accordingly, a review committee has been constituted for reviewing the
manuscripts. After the sufficient and appropriate review cycles, the review committee
has recommended 63 manuscripts for publication in the Springer Proceedings in
Physics.



< Preface

The success of this conference has been the collective effort and contribution of the
entire organizing team. We are sincerely grateful to Hon’ble Vice Chancellor, DTU,
Prof. Yogesh Singh, for his constant support. We would also like to thank Prof.
S. K. Garg, Pro-Vice Chancellor and Prof. Samsher, Registrar, and the concerned
authorities for their guidance and encouragement. We are also thankful to government
(AICTE, MoEF&CC, SERB, DRDO, TEQIP-III, CSIR, BRNS, ICAR) and private
agencies for providing financial assistance.

New Delhi, India Dr. Vinod Singh
Prof. Rinku Sharma

Prof. Man Mohan

Dr. Mohan Singh Mehata
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