
Russian Journal of Physical Chemistry B 
Focus on Physics 

ISSN 1990-7931 

Editor-in-Chief 
Anatoly L. Buchachenko 

Research Center of the Russian Academy of Sciences, Chernogolovka 
Deputy Editor-in-Chief G. V. Golubkov (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences) 

Coordinating Editor M.G. Golubkov (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences) 

SCOPE 

Editorial Board 
S.M. Aldoshin (Institute of Problems of Chemical Physics, Russian Academy of Sciences), 

V.V. Azatyan (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 
A.A. Berlin (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 
S.M. Frolov (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 

Yu.F. Krupyanskii (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 
LN. Kurochkin (Emanuel Institute of Biochemical Physics, Russian Academy of Sciences), 

V.I. Minkin (Southern Federal University), 
V.A. Nadtochenko (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 

A.I. Nikitin (Talroze Institute of Energy Problems of Chemical Physics, Russian Academy of Sciences) 
B.R. Shub (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 

N.F. Stepanov (Moscow State University), 
L.I. Trakhtenberg (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 

and S. Ya. Umanskii (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences) 

Invited foreign members: V. Aquilanti (Italy), G. Delgado-Barrio (Spain), L.V. Eppelbaum (Israel), S. Iijima (Japan), 
E. Nikitin (Israel), B. Norden (Sweden), B. Roos (Sweden), E. Shustorovich (USA), 

V. Sundstrom (Sweden), J. Troe (Germany), and R.N. Zare (USA) 

Staff Editor Irina N. Mikhail ova 

Russian Journal of Physical Chemistry B: Focus on Physics is a journal that publishes studies in the following areas: elementary physical and chemical processes; structure of 
chemical compounds, reactivity, effect of external field and environment on chemical transformations; molecular dynamics and molecular organization; dynamics and kinetics 
of photoand radiation-induced processes; mechanism of chemical reactions in gas and condensed phases and at interfaces; chain and thermal processes of ignition, combustion 
and detonation in gases, two-phase and condensed systems; shock waves; new physical methods of examining chemical reactions; and biological processes in chemical physics. 
Russian Journal of Physical Chemistry B is abstracted and/or indexed in CNKI, Chemical Abstracts Service (CAS), Chemical and Earth Sciences, Current Contents/Phys­
ical, Dimensions, EBSCO Discovery Service, Google Scholar, IN IS Atomindex, INSPEC, Institute of Scientific and Technical Information of China, Japanese Science 
and Technology Agency ( JST), Journal Citation Reports/Science Edition, Naver, OCLC WorldCat Discovery Service, ProQuest Central, ProQuest Materials Science 
and Engineering Database, ProQuest SciTech Premium Collection, ProQuest Technology Collection, ProQuest-ExLibris Primo, ProQuest-ExLibris Summon, Reaction 
Citation Index, SCimago, SCOPUS, Science Citation Index, Science Citation Index Expanded (SciSearch), Semantic Scholar, TD Net Discovery Service, UGC-CARE 
List (India). 

Russian Journal of Physical Chemistry B is available online by subscription from http://www.springer.com, http://link.springer.com. 
Distributed in the United States of America, its territories and possessions, and (under licence from SIP AG) in the regions of Central and South America, the Caribbean and 
Canada by SSMB LLC and in aU territories excluding the United States, its territories and possessions by SIP AG. 
Journal website: http://pleiades.online/en/journal/physchb/. 

© 202 1 by Ple iades Publishing, Ltd. Russian Journal of Physical Chemistry B participates in the Copyrig ht Clearance Center (CCC) T ransactional Reporting Service. 
The appearance of a code line at the top of the firs t page of an article in this j ournal indicates the copyright owne r' s consent that copies o f the article may be made 
for personal or internal use. However, this consent is given on the condition that the copier pay the flat fee per copy per article (no additional per page fees) direc tly 
to the Copyright Clearance Cente r, Inc., 222 Rosewood Drive, Danvers, Massachusetts 01923, for all copying no t explici tly permitted by Sections 107 or 108 o f the 
US Copyright Law. The CCC is a no nprofit clearinghouse for the payment o f photocopying fees by libraries and other users registered with the CCC. Therefore, this 
consent does not extend to other kinds of copying, such as copying for general d istribution, for advertising or pro motional purposes, for creating new collective works, 
or for resale , nor to the reprinting of figures, tables, and text excerpts. 1990-793112 1. 
Russian Journal of Physical Chemistry 8 (ISSN: 1990-793 1 print version, ISSN: 1990-7923 electronic version) is published bimonthly plus two extra issues in December for a 
total of 8 issues by Pleiades Publishing, Ltd. c/o Springer Nature Switzerland AG, Gewerbestrasse I I, 6330, Cham, Switzerland. 
Postmaster: Send address changes to Russian Journal of Physical Chemistry B, Springer Nature, Customer Service Department, Harborside Plaza II, 200 Hudson Street, Jersey 
City, NJ 07302, USA. 
Volume 15 (8 issues) is published in 202 1. 

For information on subscription rates please contact Springer Nature Customer Service Center: customerservice@springer.com. 
In the Americas: Springer Nature Customer Service Center LLC, Harborside Plaza II, 200 Hudson Street, Jersey City, NJ 07302, USA. 
Registered Agent: Corporation Service Company, 25 1 Little Falls Drive, Wilmington, DE 19808, USA. 
State of Incorporation: Delaware, Reg. No. 4538065. 
Outside the Americas: Springer Nature Customer Service Center GmbH, TiergartenstraBe 15-17, 6912 1 Heidelberg. 
Registered Office: Heidelberg I Arntsgericht Mannheim, HRB 336546. 
Cancellations must be received by September 30 to take effect at the end of the same year. 

Change of address: Allow six weeks for all changes to become effective. All communications should include both old and new addresses (with postal codes) and should be 
accompanied by a mailing label from a recent issue. 
Publisher: Pleiades Publishing, Ltd. 

Tropic Isle Building, P.O. Box 3331, Road Town, Tortola , British Virgin Islands; e-mail: info@pleiadesonline.com; http://pleiades.online. 
Russian Journal of Physical Chemistry B © 2021 by Pleiades Publishing, Ltd. 

Printed in the USA. 

Contents 

Vol. 15, No. 2, 2021 

Nobel Prize Winner In Chemistry Academician Nikolai Nikolaevich Semenov 
April 3[15], 1896-September 25, 1986 

{To the 125th Birthday) 

N ikola i Nikolaevich Semenov, the Founder of Chemical Physics* 

A . A . Berlin and G. V Golubkov 

Structure of Chemical Compounds, Quantum Chemistry, Spectroscopy 

The Singlet -Triplet Interaction of3I1 and 1L+ States in Linear Triatomic M olecu les 

V M. Volokhov and L . V Poluyanov 

Structure and Properties of a Biradical C ontaining Acetylene 
and Phenylene Groups in the Bridge 

A. f. Kokorin, 0. I. Gromov, A . E. Putnikov, P V Dorovatovskii, 
Ya. V Zubavichus, and V N. Khrustalev 

Development of Photoactive Supramolecular D evices and Machines* 

S. P Gromov, A . K. Chibisov, and M. V Alfimov 

Kinetics and M echanism of Chemical Reactions, Catalysis 

Common Processes of the Hydration of C hloroacetic Acids 

E. S. Vasiliev, G. V Karpov, N. D. Volkov, I. I. Morozov, and S. V Savilov 
• 

Variety of Kinetic M anifestations of Branched Chain Reactions* 

A. A. Mantashyan 

Combustion, Explosion, and Shock Waves 

Effect of the Polyvinyl Butyral Content on the C ombustion Mode 
of the (Ti + C) + xNi Granular M ixture 

B. S. Seplyarsk ii, N. I. Abzalov, R. A . Kochetkov, and T. G. Lisina 

Dependence of the Knock T hreshold of an H r Air M ixture With Small Xe Additives 

G. A. Atanov, V M. Ezhov, S. V Kulikov, 0. A . Papanov, and N. A . Chervonnaya 

Properties of Two and Three-Component Explosive Compositions Based on Porous Silicon 

M . V Ageev, Yu. N. Vedernikov, G. G. Zegrya, A . S. Mazur, 
U M . Poberezhnaya, V K. Popov, and G. G. Savenkov 

Dependence ofthe Optimal Composition of Solid Propellants without M etal with the Maximum 
Accessible Value of the Specific Impulse on the Elem ental Composition 
and Enthalpy of the Formation of the Oxidizer 

E. M. Dorofeenko and D. B. L empert 

Determination of the Thermal Stability of Explosives 

G. M. Nazin and B. L. Korsunskiy 

Role of Semenov's Theory of Chain Reactions in the Formation of Modem Concepts 
on the Processes of Combustion , Explosion, and D etonation of G ases* 

V V Azatyan 

Dependence of the Detonability of H igh Explosives on the Defectiveness 
of the Explosive F iller Crystals* 

V M. Bel'skiy, D. V Milchenko, and A . L. M ikhaylov 

199 

205 

212 

219 

228 

233 

242 

250 

259 

266 

271 

278 

285 



Influence of Organic Aerosol in Coal Mines on the Ignition Limit of Methane-Air Mixture* 

S. V. Valiulin, A . A . Onischuk, D. Yu. Paleev, V. V. Zamashchikov, 
A. A. Korzhavin, and V. M . Fomin 

Chemical Condensation Wave Initiating Oxygen-Free Combustion and Detonation 

A. V. Emelianov, A . V. Eremin, and V. E. Fortov 

Mixed Fuel in the Low-Velocity Detonation Mode* 

B.S. Ermolaev, A . V. Roman'kov, A . A . Sulimov, and V.E. Khrapovskii 

Features ofthe Chemical Transformation of Explosives and Other Condensed Media 
in Shock-Wave Processes* 

V. S. Trofimov, V. A . Veretennikov, and E. V. Petrov 

Breakthrough in the Theory of Ramjets* 

S. M. Frolov and V. S. Ivanov 

Chemical Physics of Biological Processes 
Architecture of Nucleoid in the Dormant Cells of Escherichia coli 

Yu. F Krupyanskii 

Femtochemistry of Rhodopsins* 

M.A. Ostrovsky and V. A . Nadtochenko 

Chemical Physics of Nanomaterials 
Influence of Heating Modes of Compacted Samples from Nickel Powders 
with Nanosized Particles on Their Interaction with Air* 

M I. Alymov, B. S. Seplyarskii, S. G. Vadchenko, V. A. Zelensky, N. M. Rubtsov, 
R. A. Kochetkov, A. S. Shchukin, and I. D. Kovalev 

Chemical Physics of Atmospheric Phenomena 
Influence of Sulfate Aerosol in the Lower Stratosphere on the Lifetime of Odd Oxygen 

I. K. Larin, A . E. Aloyan, and A . N. Yermakov 

Remote Sensing of the Earth's Surface Using GPS Signals 

G. V. Golubkov, M. I. Manzhelii, A . A . Berlin, N. N. Bezuglov, A. N. Klyucharev, 
0. P. Borchevkina, S. 0 . Adamson, Yu. A . Dyakov, I. V. Karpov, 
I. I. Morozov, L. V. Eppelbaum, and M. G. Golubkov 

* These articles are dedicated to academician, Nobel Prize laureate in chemistry Nikolai Nikolaevich Semenov. 

291 

299 

307 

313 

318 

326 

344 

352 

357 

362 

ISSN 1990-793 I. Russian Journal of Physical Chemistry B, 2021, Vol. 15, No. 2, pp. 199- 204. © Pleiades Publishing, Ltd. , 2021. 
llunltm Text © The Author(s) , 202 1, published in Khimicheskaya Fizika, 2021, Vol. 40, No. 4, pp. J- 8. 

Nikolai Nikolaevich Semenov, the Founder of Chemical Physics 
A. A. Berlin and G. V. Golubkov 
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3 [15].04.1896- 25.11.1986 

This issue is dedicated to the 125th birthday of 
N. N. Semenov, the outstanding Russian scientist, the 
founder of chemical physics, the first director of 
Scmenov Federal Research Center for Chemical Physics 
( 1931-1986), Academician of the USSR Academy of 
Sciences (1932- 1986), and the only Soviet Nobel 
Prize winner in chemistry (awarded in 1956 together 
with S. Hinshelwood) . His scientific activities and role 
in the world science, as well as social and political life, 
were described in detail in the well-known books [1 , 2]. 
His pioneering ideas about branched chain reactions 
have laid the foundation of the field of chemical kinet­
ics and allowed the development of a consistent 
approach to the theory of chain explosion. For more 
than seven decades, he developed Soviet science and 

rganized a number of institutions with government 
assistance. He paid much attention to young people 
131 and enjoyed the highest authority and respect of 

scientists both in the USSR and abroad. He was an hon­
orary member of foreign academies and scientific societ­
ies. Many of his achievements were highly appreciated. 
Throughout his scientific life N.N. Semenov published 
about fifty original articles, mostly in Russian jour­
nals. He was twice awarded the State Prize (1941, 
1949) and received seven Orders of Lenin in the period 
1945-1981 and the Order ofthe Red Banner of Labor 
(1956); he was awarded the title ofthe Hero of Social­
ist Labor (1966, 1976) with presentation of the Golden 
Star of the Hero and the Order of Lenin; in 1986, he 
was awarded the Order of the October Revolution. 

He was born in 1896 in Saratov. His parents were 
Nikolai Aleksandrovich and Elena Aleksandrovna. In 
1913, Nikolai graduated with honors from nonclassical 
secondary school in Samara. His physics teacher in 
the seventh grade of school (1912- 1913) was a gradu­
ate of the Physics and Mathematics Faculty of Kazan 
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