
SpringerBriefs in Molecular Science

Ambrish Kumar Srivastava

Superhalogens
Properties and 
Applications



SpringerBriefs in Molecular Science



SpringerBriefs in Molecular Science present concise summaries of cutting-edge
research and practical applications across a wide spectrum of fields centered around
chemistry. Featuring compact volumes of 50 to 125 pages, the series covers a range
of content from professional to academic. Typical topics might include:

• A timely report of state-of-the-art analytical techniques
• A bridge between new research results, as published in journal articles, and a

contextual literature review
• A snapshot of a hot or emerging topic
• An in-depth case study
• A presentation of core concepts that students must understand in order to make

independent contributions

Briefs allow authors to present their ideas and readers to absorb them with minimal
time investment. Briefs will be published as part of Springer’s eBook collection,
with millions of users worldwide. In addition, Briefs will be available for individual
print and electronic purchase. Briefs are characterized by fast, global electronic
dissemination, standard publishing contracts, easy-to-use manuscript preparation
and formatting guidelines, and expedited production schedules. Both solicited and
unsolicited manuscripts are considered for publication in this series.



Ambrish Kumar Srivastava

Superhalogens
Properties and Applications



Ambrish Kumar Srivastava
Department of Physics
Deen Dayal Upadhyaya Gorakhpur
University
Gorakhpur, Uttar Pradesh, India

ISSN 2191-5407 ISSN 2191-5415 (electronic)
SpringerBriefs in Molecular Science
ISBN 978-3-031-37570-5 ISBN 978-3-031-37571-2 (eBook)
https://doi.org/10.1007/978-3-031-37571-2

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature
Switzerland AG 2023

This work is subject to copyright. All rights are solely and exclusively licensed 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 Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://orcid.org/0000-0001-8340-856X
https://doi.org/10.1007/978-3-031-37571-2


Let noble thoughts come to me from all
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Preface

Halogens possess a very rich chemistry due to their high electronegativity, high elec-
tron affinity, and consequently, high reactivity. It was always interesting to explore
whether any system can have more electron affinity than halogen. This led to the
conceptualization of “superhalogen” in 1981 by G. L. Gutsev and A. I. Boldyrev,
two scientists from Russia (then, USSR). After the experimental verification of this
concept in 1999, the field became popular and also populated by works of other
researchers from the USA, Poland, and China. This topic appeared very fascinating
to me when I was admitted to the Ph.D. program in 2012. I immediately started
working in this field, which led to my first publication in late 2013. There was a
cluster of opportunities in the field. In 2016, I started communicating with Dr. Gutsev
to work together on some problems. However, it could not be possible, partially due
to a problem in the computational cluster and partially due to the submission of my
Ph.D. thesis in the same year. Till 2020, I have published more than half a century of
papers on various aspects of superhalogens. In 2021, I was invited to contribute an
article for a special issue dedicated to Prof. Boldyrev. In 2022, I got the opportunity to
edit an article collection on this topic having Dr. Gutsev as a co-editor to which Prof.
Boldyrev’s group contributed as well. This field gave memuch more than I expected.
It was my turn to pay back to this field. I missed the lack of concise literature with the
latest trends in the research in the field of superhalogen in the last two decades. This
prompted me to plan this book in the form of the SpringerBriefs. This concise book
is divided into seven chapters. Chapter 1 offers a general introduction to the subject
including the basic idea and recent trends in the design of superhalogens. Chapter 2
exclusively discusses the design of transition metal core-based superhalogens. The
subsequent chapters deal with the applications of superhalogens as strong oxidizers
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