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PaccMOTPHM oco6ennocn~ noa:_.n:eHHJI reMaTnTa ( a-Fe20 3 , · 

npocTpancTaemiaJI rpynna D 3a -R3c, TN =950K) ao BHenmeM 
MarHHTHOM none C yt.JeTOM . MarHHTHOH CHMMeTpHH. lf3 • 
aeCTHO lt,21, t.JTO npn T < TM==260KocymeCTJlnReTcR_~ocTOJIHHe 
CHMMeTpHH (3+2+ 1+), B KOTOpOMl=fz,m = 0 /f "BeKTOp 

Z X _. 

aHTn¢eppoMarHeTH3Ma, m - aeKTOP ¢eppoMarHeTH3Ma/, a ' + + . 
Bhiiiie TM • COCTOJIHHe (2xf ), B KOTOpOM fy.f,O, fz'.j,O, 
m t 0 , m =m · = £ = 0, npnt.IeM B nocne.n:HeM cnyqae KOM • 

X y Z X _ 
IIOHeHThl f z H m x, o6ycnoaneHHhie MarHHTHhiMH .B3aHMO· 
.n;eHCTBHJIMH, OTHOCHTenhHO Mallhl. /Bhi6pana npRMOyronhHaJI 

CHCTeMa 
nopR.n:Ka, 
OChlO. B 

KOOp.IJ:HHaT C OChlO X, napannenhHOH OCH BTOporo 
n ochiO z, coana.n:aromell: c poM6oJ.n:pnqecKoli 
cKo6Kax yKa3aHhi JneMeHThi CHMMeTpHH - och 

TpeThero IIOPJI.IJ:Ka, OCh BTOpOrO IIOPR.IJ:Ka, UeHTp HHBepCHH 
H t.JeTHOCTh OTHOCHTenhHO 'JTHX 'JneMeHTOB CHMMeTpHII 
(+ nnn ·)).Ilepexo.n(3z+2;J+) ... (2;I~npn T=TM RBnJieTcfi 
¢a30BhlM nepexo.n:oM nepaoro po.n:a n1·3a Hannt.JIIJI a Tep
Mo.n:nnaMILl.feCKOM noTeHnnane qnena TpeTheli cTenenn oT· 
HOCHTellhHO Belllll.fiiHhl, 06J>aiiiammeHCJI B nynh B TOl.JKe 

nepexo.na, a nMeHHO 
-[ ce + i e ) 3 ..:_ ce _ H ) 3] e I 2,3 I 

X y X y Z 

Ilpoae.n;eHHhlH HaMil aHanH3 COCTOJIHIIH CIIMMeTpiiii re· 
MaTIITa npn T < TM npnaomrT ·K cne.n:yromell: . .nnarpaMMe 
<iJa30BhiX nepeXO.JJ;OB, CBJI3aHHhiX C II3MeHeHIIeM _CIIMMeTpiiii, 

a none h y n h z: 
+ · ~~+ e . hy _..,(1 )- (2x ) x mymz 

( .3:2:1+)£~ . -. . - . 1 -
~h (3+J+)e m ~ (2 l+)e m m Jc3+2 l"?m • 
. z z - Z Z __ : X X y Z _ - • X Z 

1p,(J+ J.l : . • 

3 



AHanorH'iHO .n;nH TeMnepa TYPHOH o6nacTn T M < T< TN : 

h 
(2+I+)f m f Y/(1+) 

X Y X Z / 

. ~(I+) 

~ r2-I+Je .x. x mymz 

lp (3+-+ 
(2 -I+)f Al z

2
xi ) m x x m m ~- P z• 

Y· z 

Ha .n;narpaMMax yKa3aHbi He paBHhie Hymo KOMnoHeHThi 
MarHHTHbiX MOMeHTOB; _,B cnyqae (I +) He paBHbi HYJIIO BCe 
KOMnOHeHTbl. BeKTOpOB f. H tit·. Ha BTOpOM. MeCTe cneBa -
COCTOHHHH, peanH3YIOIQHeCH y)Ke npn CKOnb yro.n;HOH Manon 
BenH'iHHe nonH. ~BOHHhlMH CTpenKa~H 0603Ha'ieHhl nepe
XO,l:(:hi, npOHCXO.IJ:HIQHe npn yBenH'ieHHH MarHiiTHOrO nonH. 
TaM, r.n;e 3To cne.nyeT H3 coo6pa:>keHnii: CHMMeTpnii:, yKa-
3aHo, 'ITO nepexo.n; HBnHeTcH ~a30BhiM nepexorioM nepBoro 
po.n;a. 

KoHe'IHbiM COCTOHHHeM npn yBennqeHHH nonH h HB-- + y 
nHeTcH. (2 xI ), T.K. npn 3TOM MaKCHManhHa Benn'IHHa 
cnOHTaHHOrO MOMeHTa no OCH . Y • IlO-BH.IJ:HMOMy /4/, ne
pexo,n (I+) -> (2i I+) B none h y npn T < T M .D:OCTaTO'iHO 
6nn3Ko K T M HBnHeTCH ~a30BhiM nepexo.n;oM nepBoro po.n;a. 
O.n;HaKo H3BeCTHhle 3KcnepnMenTanbHbie .n;aHHhie He no3-
BOnHIOT nOKa C,nena Tb O.D:H03Ha'iHOrO BbiBO,na 0 po,n;e ~a30 • 
Boro nepexo.na npn HH3KHX TeMnepaTypax. 

· Ilpn T < T M n npn T > T M ne cnnlliKOM. 6nn3Ko K TN 
B none hz TaK)Ke .HMeeT MeCTO COCTOHHHe (2;I+),TaKKaK 
npn 3TOM MaKCHManeH cnOHTaHHhlH MOMeHT no OCH z . 
Ilpn T < T M B none h z , noMnMo npHMoro nepexo.na nep
Boro po.n;a (3;1+)-. (2;I+), B6nn3H TM c.J_Ie.nyeT O)KH,naT:b 
nepexo,n; qepe 3 npoMe)KyTO'iHOe COCTOHHHe: (3: 1+ )->(1+ ) .. (2;1+), 
T.e. ,nBa ~a30BhiX nepexo.na, H3 KOTOphiX nepBhiH - nepBoro 
po,na (n3-3a HHBapnanTa [(fx+ify) 3+(fx-i£y) 3 ]mz B noTeu-
~nane). · · 

3To CBH3auo ~ TeM,.'iTO "onpoKn.nwBanne" npn Manoii: 
BenH'IHHe O.D;HOOCHOH aHH30TpOnHH npOHCXO.D;HT B none, 
BennqnHa KOToporo Mana, raK 'ITO :meprnH B3anMo,neii:
CTBHH nonH CO CnOHTaHHbiM MOMeHTOM, HanpaBneHHbiM no 
ocn z, . ne.nocraToq:ffa, 'iT06bi KOMrrencnpoB~l.Th 3Heprnro 
ann3oTponnn B 6a3ncnoii: nnocKOCTH. TaKaH KOMneuca~nH 
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· HliCTynaeT npn 60nhnieM 3Ha'ieHHH hz (llepexo.z:i (/+J:..(2;1+)). 
Ilpn . .n;anhHeii:IlleM yBennqennn KaK ·npn T<[M.!.. niK 
n npn T> TM nponcxo.n:n:T nepexo.n B cocTOHHHe (3z2xi +), 

B KOTopoM.HeT anTntfJeppoMarnnnroro ynopH,noqennH •. B oT
nnqne OT cnyqaH o6bi'iHoro Konnnueapuoro anTntfJeppoMar
HeTHKa /5/ 3TOT nepexo,n; HBnHeTCH tfJa30BbiM nepeXO.D;OM 

. nepBoro pof,a H3- 3a iiann'IHH B noTeu~nane 'ineua [(fx+i£yJ~ 
+ (fx- ify) ] mz • IlOCKOnbKY BenH'IHHa 3TOH 3HeprHH Mana 
no cpaBneHnro c 3Heprneii: o6Menuoro B3anMo,neii:cTBHH, 
Bennqnua CKa'IKa B 3Ha'ieHHH f ,non)KHa 6biTb BeCbMa. 
Manoii:. Ha BTopoii: .nnarpaMMe, noMHMo o~e~n.nuoro nepe
xo.n;a qepe3 npOMe)KyTO'iHOe COCTOHHHe (2 xl ) B none h·~ , 
noKa3al{ nepexo.n (I+) - (3t2-;I+) • Bo3MO)KHOCTh npHMoro 
nepexo.na CBH3aua c TeM, 'ITO .nocTaToquo 6nn3Ko K TN 
"cxnonbiBaHHe" :np~HCXO.rl;HT B none, He,rJ;OCTaTO'iHOM ,nnH 
nonuoro noBopoTa f K ocn x'. 

IlpH ,neii:CTBHH nOJTH .hyf:. 0, hz f, 0 OCyiQeCTBnHeTCH 
COCTOHHHe ( 1+ )~a npH .D;OCTaTO'iHO 6onblliOH BenH'iHHe 3TOrO 
nonH - (2; I+) • · IIpe,ncTaBnennhie cxeMbi npeBpameunii: 
no3BOnHIOT nocTpOHTh tfJa3oByro .n:narpaMMY B npocTpaHCTBe 
(hy h 2 T). 

h + + B none x B03MO)KHbi nHillh ,nBa cocTOHHHH -(2 I )n + . ~ 
(/ ) • B nepBOM H3 HHX BeKTOp t: - B•nnOCKOCTH yz,. a BTO-
poe • C OTKnOHeHHeM f OT nnOCKOCTH yz • MO)KeT peann-
30BaTbCH nHillb B cnyqae H3MeHeHHH 3HaKa aHH30TpOnHH 
B 6a3HCHoii: nnocKOCTII. Ecnn 3Toro He nponcxo.n;HT, B. none 
h x neT tba30BhlX nepexo.noB, CBH3aHHhiX c H3MeHeuneM 
CHMMeTpnn. Ho tfJa30BhiH nepexo.n nepBoro. po.na 6e3 H3-
MeHeHHH CHMMeTpHH B none h x OCTaeTCH B03MO)KHhlM H, 
no·Bn,nnMoMy, HMeeT MecTo npn T<TM~ocTaTO'iHO 6nn3Ko 
K T M 1 KOr,na yron Me)K,ny OCbiO Z H e CKat{KOM yBennqn
BaeTCH .IJ:O 3Ha'ieHHH, 6nH3KOrO ( HO He paBHOrO) K 90 ° /4/. 
To )Ke caMoe nponcxo.nnT H npn hxf, o; hyf. O,uo B.3TOM 
cnyqae C COCTOHHHeM (I +). 

H3 Bhiillen3no)Keuuoro cne.nyeT, 'ITO npn .neii:cTBHH nonH 
B nnOCKOCTH xy "cxnonbiBaHHH" no,npellleTOK, T .e. o6pa--• . -
IQeHHH B Hynh f He npOHCXOllHT, KaK 6bi HH BenHKO 6biJIO 
none. 
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B 3aKmoqeHHe aBTop BhipaJKaeT rrr~6oKyro 6rraro,D;ap· 
HOCTb .H.KoueBy H IO.M.OcTaHeBH'IY 3a IIOJie3Hbie o6cyJK• 
,D;eHHH pa60Tbl. 
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