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llJlIIJIHIIE BCECTOPOHHEr O )l;ABJlEHIIJI HA TEMllEPATYPY 
KIOPII MOHO(J>OC(J>II;L(A MAPr AH~A 

H. II. FpaJ/coauw,uua, A. M. Bypxmwe, [0. C. Bepceuee 

ITpoBep;eHhl HSMepeIDlJllIOlIepe'lHOrO raJIbBaHOMarHlilTHOrO 8cpcpeKTa I:!Jlj R B COep;H
HeHIIll MnP lIpE. rHfJ;pOCTaTH'leCIDIX )laBJIeHlIJIX lJ;O 12300 ,.r /CJ.£2. MSMepeHhl ClKHMae
MOCTb JiI TeMlIepaTypHaH saBHCHMOCTb I{08<p<plilI\HeHTa TelIJIOBOrO paCrrmpeHlilJI. ITo ano
MaJIbnoMY HSMenenHIO 8<p<peRTa I'!.R I R B 06JIaCTH MarnHTHOrO lIpeBpam;eHHH orrpep;e 
JIeHO CMem;eHl!Ie TO'lK'lI KrOPH S, nop; BJIHJIHHeM ncecTopoHnero ClKaTJiIJI : d9, / dP = 
= -(1,14 ± 0,07) .10-3 epaj)·c;l! ~/,.r. 06cymp;aIOTCJI B03MOlKHble lIPlI'lHHhl paCXOlKp;enJilJI 

·3naIWB 8<p<peKTa dlij , / dP, HSMepennoro npH rlIp;pOCTaTJiI'leCKOM OKaTHlI lIOJIHKpliCTaJIJIU
lJeCKHX o6pasD;OB H I1pR OP;HOCTopOHHeM ClKaTRlI MOHORpHCTaJIJIOB MnP [5]. 

BBe,l:(eHlle 

COe,l:(HHeHHe MOHO<pocqmp; MapraHn;a MnP HlI1eeT p;Ba MarHHTHbIX npeBpa

ID;eHHH: npH TeMIIepaType Ts = 50° K rrpOHCXOP;HT nepexop; HS aHTH<peppo

MarHHTHoro B <peppoMarHHTHoe COCTOHHHe, KOTopoe paspymaeTcH npH p;aJIb

HenIIIeM nOBbIIIIeHHH TeMIIepaTypbI B TO'IKe RIOPH 6/ = 291,5° K [1]. I{pH

CTaJIJIH'IeCKaH CTpyKTypa 3Toro Coe,l:(HHeHHH HMeeT p OMOH'IeCKYIO CHMMeTpHIO 

Pbnm C OPTOpOMOH'IeCKHMH OCHMH a> b > c. 8Ta CTpyKTypa nOJIyqaeTcH 

npn HeOOJIbIIIOM HCKaiKeHHH reKCarOHaJIbHOH pemeTKH THna NiAs, rp;e OpTO

pOMOJI<IeCKaH OCb c COOTBeTcTByeT reI{CarOHaJIbHOH OCH CTpyKTYPbI NiAs. Ha 

OCHOBaHHH MarHHTHbIX HSMepeHHH ObIJIO YCTaHOBJIeHO, 'ITO MnP OTHOCHTCH Ii. 

KJIaccy MeTaMarHHTHbIX coep;HHeHHH, TaK KaI{ aHTH<peppOMarHHTHoe yrroPH-

,n;O'IeHHe npH HHSRHX TeMIIepaTypax paspymaeTcH cpaBHHTeJIbHO CJIaObUm 

BHeIIIHHMH nOJIHMH, paBHblMH 2,3 H 5 w,iJ, I<or,n;a MarHHTHoe nOJIe HanpaBJIeHO 

no OCHM JIerKOrO HaMarHH'IHBaHIIH c H b. HeiiTpoHorpa<pH'IeCKHMH HCCJIe,n;OBa

HHHMH [2, 3], rrpOBe,l:(eHHbIMH rrpH 4,2° K, ObIJIO YCTaHOBJIeHO, 'ITO B pOMOH'Ie

CIWH peIIIeTKe MnP MarHl'lTHbIe MOMeHTbI, JIe»WID;He B nJIOCIWCTH bc, ynopH
,n;OqeHbI <peppoMarHHTHo, HO nOBepHYTbl OTHOCHTeJIbHO CMemHblX nJIOCKOCTeH 

Ha yrOJI 'Ijl = 20°, oopasYH CnHpaJIeOOpasHYIO KOH<pHrypan;HIO CillIHOB. HaJIH

'IHe reJIHlwH,n;aJIbHOH MarHHTHOH CTPYKTYPbl B MnP, a TaI{me oOMeHHo-HHBep

CHOHHbIH nepexo,n; npH T s = 50° K nOSBOJIHIOT Cp;eJIaTb rrpe,n;nOJIOmeHHe 0 TOM, 

qTO B 3TOM COep;HHeHHH op;HOBpeMeHHO cOCYID;eCTBYIOT paSJIH'IHbIe THnbl 00-
MeHHbIX BsaHMo,n;eHCTBHll, OTJIH'IaIOID;HeCH APyr OT ,n;pyra H no BeJIH'IHHe H no 

SHaKY. ry,n;HHa<pOM ["'1 Ha OCHOBaHHH Mo,n;eJIH YSKOH 3d-sOHbI ObIJIa npep;JIome

Ha cxeMa 3JIeKTpOHHbIX 3HepreTH'IeCKHX YPOBHeH MnP H c,n;eJIaHbI rrpep;nOJIO

meHHH OTHOCHTeJIbHO BeJIH'IHHbI H SHaKOB OOMeHHbIX BsaHMop;eHCTBHH H HX 

JI311IeHeHHH C MemaTOMHbIM paCCTOHHHeM. 

RaK H3BeCTHO, HanOOJIee npHMbIM nYTeM 3KcnepHMeHTaJIbHOrO onpep;eJIe

HHH n3MeHeHHH OOMeHHbIX B3aHMo,n;eHCTBHH C OO'beMOM HBJIHeTCH HCCJIe,n;OBa

HHe BJIHHHHH BbICOKoro ,n;aBJIeHHlI Ha TeMIIepaTypbI MarHHTHbIX npeBp~eHHH 
Ts H 6/. TaKHe HSMepeHHH ObIJIH rrpoBe,n;eHbI XlIpaxapoH, CYSYKH H Man;yMa

POH [5] Ha MOHOKpHCTaJIJIaX MnP npH O,n;HOOCHOM cmaTHH no TpeM paSJIH'IHbUvI 

RpHCTaJIJIOrpa<pH'IeCKHM OCHM (a, b H c) . lis nOJIytIeHHbIX B [5] ,n;aHHbIX Mom

HO ObIJIO c,n;eJIaTb BbIBOP;, 'ITO YMeHbIIIeHHe MemaTOllffibIX paCCTOHHHH B MnP 

.n;OJImHO npHBO,l:(HTb It YBeJIlJ'TeHHIO <pepPOMarHHTHbIX BsaHMO,l:(eHCTBHH, a CJIe-
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p;OBaTeJII.HO, H R nOBI>IIIIeHHIO T01:£l\II KIOpH. 8TO npOTHBOpe'lHT pe3ym:'TaTau 

naIIIHX H3MepeHHi CMem;eHHJI TeMIIepaTypbI KIOPH MnP nop; BJIHJIHl!eM Bce

CTopOHHero p;aBJIeHHJI; OCHOBHoe ' pacxomAeHHe 3aRJIIO'laeTCJI B HeCOOTBeTCTBHll. 

3HaROB 9lPlPeRTa dS, / dP, TaI{ RaR IIpii BcecTopoHHeM rII)J;pOCTaTH'leCROM AaB

JIeHHH S, He paCTeT, RaR MomHO 61>IJIO oaU rp;aTI>, COrJIaCHO (5], a naAaeT. 

B HacTOHm;ei pa60Te IIpHBOAJITCJI pe3ym:'TaTI.I HCCJIeAOBaHlIJI BJIHJIHHJI BbI

CORoro rH)J;pOCTaTH'leCIWrO AaBJIeHHfI (Ao 12300 .,..r / C.lt2) Ha TeMIIepaTYPY 

KIOPH MnP. H3MepeHHI>Ii 3lPlPeRT dS, / dP npOBePJIJICJI C nOMO:rqI.IO TepMOAn

H~1lI'IeCROrO COOTHOIIIeHHJI 8peHlPeCTa AJIJI lPa30BI>IX nepeXOAOB BToporo pop;a, 

AJUI 'lero 61>IJIH npOBeAeHbI H3MepeHIIH R03lPlPHI\HeHTa TenJIOBOrO paCIIIHpeHHJl. 

MnP B 06JIaCTH TeMnepaTypl>I 8,. 

PcaYJIbT3TbI R3MepeHlIH H me o6cymp;eIme 

1. BJIlIJIHHe AaBJIeHlIJI Ha TeMnepaTYPY KIOPH onpeAeJIHJIOCI. Ha OCHOBaHIIll' 

H3MepeHHH TeMnepaTypHI>IX 3aBIICHMOCTei nOnepe'lHOrO raJII>BaHOMarHHTHoro-

3lPlPeRTa !!R / R . BcecTopoHHee rH)IpOCTaTlI'IeCROe CmaTlle 06pa3I\a ocym;ecTB

JIJIJIOCI> B RaMepe, H3rOTOBJIeHHOi H3 BI>ICOROnp01JHOi aycTeHHTHoi CTaJIH, AaB

JIeIDle B ROTOpoi c03AaBaJIOCI> C nOMO:rqI.1O ROMnpeccopa CHCTeMl>I Jl. <1>. Bepe

m;arHHa H MYJII.THnJII!lRaTOpa, n03BOJI)IIOII\erO IIOJIY'IaTb MaRCHMaJII.HI>Ie AaBJIe-
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Pac. 1 PHC. 2 

PllC. 1. MaOTepll1hl H3~eReRlIH D.R / R B MarRlITROM nOJIe npn AaBJIemm: 8000 I>rjc.I£'l: 

Pile. 2. TeMnepaTypRhle 3aBlICIIMOCTII raJILBaROMarRlITHorO ai{li{leKTa rrpH pa3JlH1IRhlX 3Ha-
119RlIHX HanpHmeRlIOCTU MarRHTuoro nOJIH. IIYRKTHpRhle KpHBble nOJIyqeHbI rrpn aTMO-

ci{lepHoM .o;anJIeHlIl'I, crrJIOTIIRhle - npn: AaBJIeHl'I.Il 8000 I>r /CJ.£2 

HlUI )W 14 000 .,..TjCM2; cpep;oi, nepep;aIOm;ei p;aBJIeHHe, CJIymlma CMeCI. TpaHc

lPOpMaTOpHoro MaCJIa C H30neHTaHOM. MeTop;HRa H3MepeHlIJI raJII.BaHOMarHnT

Horo 3lPlPeI{ra, TeMIIepaTypbI H p;aBJIeHHJI 6I.IJIa aHaJIOrlI'IHa onHcaHHoi HaMH 
paRee [6]. 

2. H30TepMI.I raJII.BaHOMarHlITHoro 3lPlPeRTa I1R / R = f(H) H3MepJIJIlICh 

npH IIIeCTH pa3JIRlIHI.IX p;aBJIeHlIJIX: anWClPepHOM, 2800, 5100, 8000, 8900 H 

12300 Xr/CM2. Ha pHC. 1 B Ra~IeCTBe nplIMepa npHBep;eHhI pe3YJIbTaTI.I H3Me-


