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I PaHHue Hay4Hbl€ TpyAbl HE TEPAKOT CBOK aKTyalibHOCTb

J. Phys. Chem. Solids Pergamon Press 1958, Vol. 4. pp. 241255,

A THERMODYNAMIC THEORY OF “WEAK”
FERROMAGNETISM OF ANTIFERROMAGNETICS
1. DZYALOSHINSKY

Instivute for Physical Problems, Academy of Sciences of the U.S.5.R., Moscow
(Received 19 February 1957)

Abstract—A theary of “weak”
developed on the basis of Laspau's theory of phass tansition ofthe second

the “weak" s due

a-FeyOy, MnCO, and CoCOyis
kind. Tt is shown tha

A of the propertes of “weak'” lerromagnetcs on he magmetic ervaline
studied.

strong dependence
symmetry is noted and the be

CrRTAIN antiferromagnetic crystals, e.g. a-Fe,Oy
and the carbonates MnCO, and CoCO,, exhibit
spontaneous mlgnmnlwﬂ The magnitude of
their magnetic moment is, however, extremely
small and varies between l.bc limits of 10-%—-10-%
of the nominal value. In a-FegO it represents
0-02 per cent -wnnimgm NEEL and Pm-mmsrs
measurements® and in the
to Bonovik-Romaxov and Orcova,® 0-2 per cent
for MnCO;, and % 2 per cent for CoCOj. The
smallness of the moments indicates
that we are not dealing here with the usual ex-
change ferromagnetism when, except in the vicin-
ity of the Curie point, the spontaneous moment is
of the same order of magnitude as the nominal
value.
In a recent work of YIN-Yuan L1® this effect is
with mag-
netized walls. The author himself points out that
dmfminnnfmdndmnimhnm:mqmﬂy
advantageous and that it would be possible only
due to non-uniformities and impuritics in a crystal.

sample to
sample and, would dissppear completely in an ideal

erystal.
‘The work reported in reference 2 was carried
wlwl!nwr!mwyﬂlllu}dn}wwnﬂﬂnlfm—

any non-uniformitics seems. very unlikely. It will
be shown that many properties of the “weak”
ferromagnetics follow directly from thermo-
dynamics and may be fully explained in terms
Laxpav's theory™®® of phase transitions of the
second kind by their magnetic symmetry.

MAGNETIC SYMMETRY
Besides the smallness of the
‘magnetic moment the “weak” ferromagnetism is
very sensitive to the erystal symmetry.
We shall consider two isomorphous
magnetics 2-Fe;0; and CryOy. Both belong to the

spontaneous

1

Aot
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I PaHHve Hay4Hbl€ TPyAdbl HE TEPAIOT CBOK aKTyalibHOCTb AJIA nccrnegosaTtenemn

Serebryakova, Marina V.

Scopus author ID: 6602779637

Scholarly Output Citation Count Citations per Scholarly Output/  h-index

179 2,042 11.4 26

NMpeameTHasa o6nacTtb: Biochemistry/ Molecular Biology / Cell Biology
MNMyo6nukaumoHHasa akTMBHOCTL: ¢ 2000r.

20% uuTnpyembix ctatemn

natupoBaHbl paHee 1996 r.
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I PaHHue Hay4Hbl€ TPyAdbl HE TEPAKOT CBOK aKTyalJIbHOCTb AOJ1A nuccnegoBaTeneu

Can gquantum-mechanical description of physical reality be considered complete? (A.Einstein, B.Podolsky,
N.Rosen)

Onyo6nukoBaHa: 1935r.
BrnepBbie npountupBaHa: 1970r.
Ha cerogHAwWHMN aeHb: 8 996 UMTNPOBaAHNI

T. van Raan (Leiden University's Centre for Science and Technology Studies in the
Netherlands):

®eHomeH «Criswel kpacasuupl» («Sleeping Beauty in Science») - muccnegoBaHus,
KOTOpble Oonepeauny CBOE BpeMsi, 4OMNTroe BPeEMSI OCTaBalnucb HE3aMEYEHHbLIMU U HUTOE
He LMTUPOBAanmMCb, HO B ONpeaeneHHbIi MOMEHT OKa3arnimcb HayyYHbIM NPOPbLIBOM.

Cnaipn 8 Cressey, D. ‘Sleeping beauty’ papers slumber for decades. Nature, 2015.
van Raan, A.F.J. Scientometrics (2004) 59: 467. https://doi.org/10.1023/B:SCIE.0000018543.82441.f1
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I CkaumBaHus XXypHanbHbIX CTaTen/3anpockl K knaccuyecknm nybnukaumsm Elsevier B PO. 2018-2020, ceHTA0pb
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OpraHusauui nony4mnnm
pocTtyn k ScienceDirect
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CpeaHun pocT KonnyecTea
ckaynBaHun B 2019
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VHAKAN B HBIX 3aperncTpmpoBaHHbIX
nonb3oBaTeneii norb3oBarenex
(8 MecsiLy) (B mecsL)
Cnang 9 LaHHbie 3a 2018-2020 e2. McmoYyHUK Tableau:
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m Lomonosov Moscow State University
m Tomsk Polytechnic University
Moscow Institute of Physics and Technology
m Ural Federal University named after the first President of Russia B N Yeltsin
m Skolkovo Institute of Science and Technology
m Novosibirsk State University
m Kazan Federal University
m Peter the Great Saint Petersburg Polytechnic University

I TOM20 opranmzaumm B PO - nuaepbl MO KONMYECTBY 3anpocoB K kKraccuyeckum nyonukauuam. 2018-2020, ceHTs0pb
m Moscow Aviation Institute
m Zelinsky Institute of Organic Chemistry RAS

m Nuclear University Moscow Engineering Physics Institute

m nstitute of Cytology and Genetics

m South Ural State University

W Bauman Moscow State Technical University
Lobachevsky State University of Nizhni Novgorod

m Siberian Federal University
Boreskov Institute of Catalysis SB RAS

m Saratov State University

m Dmitry Mendeleev University of Chemical Technology of Russia
m RUDN University
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TOIMN10 6ubnuotek B PO - nuaepbl NO KONMYECTBY 3anpocoB K Knaccudeckum nyonukaumam. 2018-2020, ceHTAbpb

Russian National Public Library
for Science and Technology

Others

Joint Institute for Nuclear
Research - Scientifical Library

Russian Academy of Sciences
Far Eastern Branch Library

Russian National Public Library
for Science and Technology

State Public Scientific-
Technological Library SB RAS

Russian State Librar
y Library of the Russian Academy

of Sciences

National Library of Russia

State Library for Foreign
Library for Natural Sciences RAS Literature

[HaHHble 3a 2018-2020 22. McmoyHuk Tableau:

https://tableau.elsevier.com
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I KapTnHa oTka3oB B aonaxno konnekumam B Poccumn. 2018-2020, ceHTA0pb
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I TOIM10 npeamMeTHbIX 0BnacTen B 3anpocaxk Krnaccudeckum nyonumkaumam B Poccumn. 2018-2020, ceHTABpb

Materials Science

12%
Others
27%
Chemistry
10%
‘ \ Biochemistry, Genetics and
Earth and Planetary Sciences Moleculg(r)/ Biology
4% 0
Environmental Science
5% Engineering
8%
Energy
5%
o _ Physics and Astronomy
Medicine and Dentistry Chemical Engineering 8%
6% 7%
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I Poccuiickue ydeHble akTMBHO NCMOSb3YHOT KilacCuYeckmne Tpyabl B CBOMX ccnenoBanusix. 2012-2019

[MyGnnkaummn B Scopus

2012-2019
140,000
120,000
116,48
100,000 104,494
90,836
80,000 83,265 82,284
60,000 68,499 " 68,312
59,010 :
54,384
40,000 46,987
20,000
0
2012 2013 2014 2015 2016 2017 2018 2019
= Konun4yecTBo ny6nmkaumn B KonmnyecTBo nyo6nmkauuin, LMTMPYOLLMX KNnaccuieckmne Tpyabl
' Cnang 13 HaHHbie 3a 2012-2019 e2. Mlcmo4HUK Scopus:

https://www.scopus.com/
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I Mcnonb3oBaHue «knaccuyeckux» pabot* (nccnegosaHme coemectHo ¢ HAY BLLDJ)

Llenn ncnonb3oBaHus «knaccuyeckmnx ctatemn» (%)

BaxHOCTb ncnonb3oBaHusi (B %)
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BoctpeboBaHHbIN KOHTEHT

Bbicokas BOCTpeOOBaHHOCTL B COBPEMEHHbIX
uccnenoBaHusax (okono 10% Bcex NCMosb3yeMblxX
cTaten, Ao 17 % BCcex uMTMpoBaHu) u nateHTax (4o
60% Bcex uMTMpyembix nyo6nvkaumn)

(////, S,

Mcnonb3oBaHue B obpa3soBaTesibHbIX
uensx

VigeanbHbIn JONONHUTENBHBLIA MaTepuan Lns
npenogaBaHNsA OCHOB NpeaMeTHOM obnactu

Knaccumyeckme

KoJ1neKunmn

KoHTeHT, oTBe4alowmn 1peboBaHMAM
COBpPEMEHHOro nonb3oBaTens

MepenoBble dyHKUMM Noucka (3aronoBok B HTML,
pedepaTtbl, CCbIIKM U MOMHbIA TEKCT AOCTYMHbI 4SS
rnovcka vyepes HeobpaboTaHHble dannbl ASCII B
doHoBOM pexume; nogaepxmsatoT CrossRef)

Becomeble npenmyliectsa ansa 6ubnmorteku
W opraHusauum

CyLiecTBeHHas 3KOHOMUSI MecTa B Gnbnmoteke;
BO3MOXHOCTb COOpaTh MOMHYH KOMNEeKUuio;
eQuHOBpeMeHHoe npuobpeTeHne B BeYHOe

nornb3oBaHue

Ccblifika Ha Kraccudeckue KOonekyuu:




I Knaccuyeckue Kkonnekuum: AOCTYyn KCTaTbAM OCHOBOIMOJTOXXHNKOB COBpeMeHHOVI HaYyKu
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(Teanslation by Jean Piccard.)
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fen been said, and certainly not without justi = 2 = g,
t the man of science is a poor philosopher. Why CHROMOSOME STRUCTURE AND FUNCTION: FUTURE
it not be the right thing for the physicist to let On the formation of mould Sp o

the phiesaphes co the philcsophizing? Such might indecd PROSPECTS

the right thing at a time when the physicist believes he F

ha» at his disposal a rigid system of fundamental concepts : y
and fundamental laws which are so well established that T a pﬂ b 3 a p B VIH vt pa HC VIC p I/I K

waves of doubt can not reach them; but, it can not be right
at a time when the very foundations of physics itsell have

become problematic as they are now. At a time like the

present, when experience forces us to seek a newer and more e

solid foundation, the physicist cannot simply surrender to the

philosopher the critical contemplation of the theoretical .

foundations; for, he himself knows best, and fecls more surely

where the shoe pinches.  In looking for a new foundation, he "

must try to make clear in his own mind just how far the wot e o
concepts which he uses are justified, and are necessities. .
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