
ISSN: 1063 – 7869

Physics – Uspekhi

P
h

ysics-U
sp

ek
h

i
February

2
0

2
6

6
9

(2
)

10
7

±
2

0
3

February 2026
Volume 69, Number 2

Translation of the Russian journal

µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ, Uspekhi Fizicheskikh Nauk

February 2026, Volume 196, No. 2



PPHHYYSSIICCSS±±
UUSSPPEEKKHHII

Uspekhi Fizicheskikh Nauk

Uspekhi FizicheskikhNauk (UFN) (Uspehi fizi~eskih nauk
(µ¶¯), www.ufn.ru) publishes reviews of the current state of the
most topical problems in physics and in associated fields under the
general headings: reviews of topical problems, physics of our days,
instruments and methods of investigation, methodological notes,
from the history of physics, conferences and symposia,
personalia, physics news on the Internet, and bibliography.
The journal was founded in 1918 and is published monthly.

Editor-in-Chief Oleg V Rudenko

Managing Editor Maria S Aksent'eva

Advisory Board Evgenii B Aleksandrov
Fazly I Ataullakhanov
Yurii V Gulyaev
Sergei P Denisov
Lev M Zelenyi
Olga A Kocharovskaya
GennadiiN Kulipanov
Aleksandr G Litvak
Gennadii A Mesyats
Rashid A Sunyaev
AlekseiR Khokhlov
Anatolii M Cherepashchuk

Editorial Board Petr I Arseev
Vasily S Beskin
Aleksandr E Bondar'
VadimV Brazhkin
Mikhail AVasil'ev
Mikhail I Vysotskii
Igor M Dremin
Aleksei M Zheltikov
Genrikh R Ivanitskii
Dmitrii I Kazakov
Vitalii V Kveder
Nikolai N Kolachevskii
Zakharii F Krasil'nik
Evgenii A Kuznetsov
Sergei A Nikitov
Vladimir F Obraztsov
Pavel N Pakhlov
Konstantin A Postnov
Vladimir I Ritus
Grigorii I Rubtsov
Mikhail V Sadovskii
Aleksandr M Sergeev
Boris M Smirnov
Dmitrii R Khokhlov
MariaV Chekhova
Evgenii M Churazov

ß 2026 UspekhiFizicheskikhNaukand PNLebedevPhysical
Institute of theRussianAcademyof Sciences

Physics ±Uspekhi

Physics^Uspekhi (Advances inPhysical Sciences) is theEnglish
editionof theRussianmonthly journalUspekhiFizicheskikhNauk.
Translation intoEnglish startedwithRussianvolume 66.From1958
until 1992 the journalwaspublishedbyAmerican Instituteof Physics
under the titleSovietPhysics ^Uspekhiand in 1993 under its current
titlePhysics ^Uspekhi. Since 1994Physics ^Uspekhihasbeen
published jointlybyUspekhiFizicheskikhNaukandTurpionLtd.
Fromthebeginningof 1996Physics ^Uspekhi isbeing translated,
typeset andedited inMoscowbyUspekhiFizicheskikhNauk (UFN),
from2009 publishedbyUspekhiFizicheskikhNauk,Moscow.

Scientific Editors
MS Aksent'eva, VL Derbov, IA Ulitkin

Scientific and Staff Editors
MS Aksent'eva, SM Apenko,
EA Frimer, EV Zakharova

Desk Editors
AV Bobkov, MA Morgunova

Online services
The electronic versionof the journal is available at http://ufn.ru/
en/.Allquestions regardingonline access shouldbe sent to
customer services at ufn@ufn.ru

All rights reserved
Nopartofthispublicationmaybereproduced,stored inaretrieval
system,or transmitted in any form,orbyanymeans,electronic,
mechanical,photographic, recording,orotherwise,without the
prior permissionofUspekhi Fizicheskikh Nauk.

Editorial Office:

P N Lebedev Physical Institute, RAS,
Leninski|̄ prospekt 53,119991Moscow,
RussianFederation
Tel. (7-499) 1903452
Tel./Fax (7-499) 190 42 44.
E-mail: ufn@ufn.ru

ß2026 UspekhiFizicheskikhNaukand PNLebedevPhysical
Institute of theRussianAcademyof Sciences

CODEN: PHUSEY

ISSN 1063-7869 (Print)

ISSN 1468-4780 (Online)



Contents

Integral hadron±nuclear cross sections
A.V. Bagulya, V.M. Grichine, V.N. Ivanchenko

107

Spherically symmetric approaches in the low-dimensional magnetism theory
A.F. Barabanov , V.E. Valiulin, A.V. Mikheyenkov, P.S. Savchenkov

116

Anisotropy of elasticity of strongly nonstoichiometric
disordered cubic carbides MCy (M � Ti, Zr, Hf, Nb, Ta)
and monoxides MOy (M � Ti, V, Nb)
S.I. Sadovnikov, A.I. Gusev

138

Slow slip on tectonic faults
A.A. Ostapchuk

161

Physical principles of filtration and the design of terahertz radiation filters
A.K. Kaveev, G.I. Kropotov

169

Nonlocality and nonseparability of quantum and relativistic systems
A.V. Belinsky, I.I. Dzhadan

189

On characteristic times for kinetics of scattering
B.I. Sturman, E.V. Podivilov

195

Eugeniyus Levovich Ivchenko (on his 80th birthday) 199

Physics news on the Internet: February 2026 (Yu.N. Eroshenko) 202

^ ^ ^

In the next issue

Simulations of Z-pinches
S.F. Garanin, V.Yu. Dolinskii

Astrophysics and Astronomy (Scientific Session of the Physical Sciences Division
of the Russian Academy of Sciences (PSD RAS) on March 19, 2025)

Problems of cosmology on small scales of the Universe
I.D. Karachentsev

The origin of morphological types of galaxies
O.K. Sil'chenko

Archaeology of galactic nuclei activity
A.V. Moiseev, A. Arshinova, A.A. Smirnova

Multi-frequency radio monitoring on RT-22 in Simeiz: variability,
structure and gravitational-wave prospects of binary supermassive black holes
and galactic kilomasers
A.E. Volvach, L.N. Volvach, M.G. Larionov

Current tasks and prospects of millimeter and submillimeter astronomy
I.I. Zinchenko

Photonics, Optoelectronics, Terahertz (Scientific Session of the Physical Sciences
Division of the Russian Academy of Sciences (PSD RAS) on April 2, 2025)

Nonlinear and linear adaptive optics for laser beam correction
S.G. Garanin, F.A. Starikov

Physics news on the Internet: March 2026 (Yu.N. Eroshenko)

Gennadii Andreevich Mesyats (on his 90th birthday)

P
h

ysics-U
sp

ek
h

i
February

2
0

2
6

6
9

(2
)

10
7

±
2

0
3

Russian original
reference

Usp. Fiz. Nauk
Vol. 196, pages

115

125

149

173

182

205

212

217

219

English translation
reference
Phys. Usp.
Vol. 69, pages




