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HCCJIEJ];OBAHHE r AJIhBAHOMArHI1THhIX CBOHCTB 
COEJ];HHEHHR Mn1,88CrO,12Sb IIPH IIPEBPADJ,EHHI1 
AHTH<l>EPPOMArHETH3M - <l>EPPOMArHETH3M 

H. II. rpa;;/Coan-,;,una 

OrrlICLIBaIOTCJI peaYJIbTaTLI 3RcrrepHMeRTaJIbROrO HCCJIep;OBaRIIJI TeMneparypRbIX aa 
BHCHMOC'l'e:ii: 3JIeRTpK'IeCHOrO corrpOTIIBJIeHllJl, yp;eJIbHOH TepMO,lJIeHTpOp;nlllRy~e:ii: CI1JIbl, 
a TaRlRe Te~mepaTypRbIX II nOJIeBLIX aaBHCllMOCTeii raJIbBanOMarBHTRoro <JcpcpeRTa f).R / Ef 
H 3«pcpeRTa XOJIJIa , IIaMepeHIIbJ:X Ba MOHOHpIICTaJIJIll'.leCHIIX 06pa3.l:\ax coe):V1ueHIH} 

, Mnl,ssCro,12Sb B 06JIaCTII TeMnepaTYP 77-380° K, BRJI10qaIO~lIX TeMrrepaTYPY T. rrepc Ko;:J,& 
aRTHcpeppoMameTllaM -cpepPoMameT1l3M. 

YCTaHOBJIeHO, 'ITO npH rrpeBpaIl:\eHlln Bce nepe'lHCJ1ellHLIe xapaRTCpJICIilRH HCIlLITbI
RaIOT peaRoe 113MeReRlie. ITo CMem;eRllIO MaRCllMy-Ma aci>ci>eHTa /!;R / R C nOJ1eM onpep;eJ1eHQ-
3Ha'leHJIe dl'. / dB = (-0,33 ± 0,04) .10- 3 zpa8· Oe- I . Pa3HbIH xapaJuep TellmepaTYP
HLIX II 1I0J1eBbIX aamICJIMOCTeH raJIbBaBOMarHHTBLIX 3ci>cpeI{TOB B ci>eppo- II aRTllci>eppoMar
RHTHOH 06JIaCTJlX npn O,llROM II TOM }He TIme RpllCTaJ11lW!eCIWll: Cl'PYHTypbI YHa3LIBaeT Ba· 
cym;ecTBeHHoe aHaqeHlIe p;JIH 3TllX aci>ci>eHToB lIIarHllTHOH CTPYl\TYPLI Bem;eCTBa. 

BBe]J,eHue' 

CoewmeHIUI, HMeIOm;rre 06m;yIO 'CPOPMYJIY MU2-XCrxSb, rrpH rr3MeHeHHH TeM

rrepaTyp:hI HCIThI'l.'LmaIOT p;na MarHHTHLIX cpa30BLIX rrepexo]J,a. OOJIa]J,aH arrTH

cpeppOMarHHTHLIMH cnOHCTBaMH npI1 HH3KHX TeMTIepaTypax, OHH nepexop;HT 

rrpH rrOBLIrneHIIH TeMrrepaTypLI B TO'lRe Ts n cpepPOMarHHTHoe COCTOHHHe, KOTO

poe, n cnoIO Oqepep;L, pa3pyrnaeTcH npa p;aJIbHeHrneM nOBLImeHHH TeMTIepaTY

pLI n TOqRe 8 t [1]. lIccJIe]J,onaHHH 3THX coe]J,HHeHHll B CHJII>HLIX HMnyJII>CHLIX 

MarHUTHLIX rrOJIHX rrORa3aJHI, qTO aHTHcpepPoMarHIITHoe COCTOHHHe MOlReT OUlI>. 

pa3pyrneHo p;OCTaTO,«HO CHJIbHLIMU Mar HHTHLIMH nOJIHMH, npeBLrrrraIOm;HMH Hll 

ROTopoe rroporonoe 3Haqerrrre H"" 3a'BHCHm;ee OT TellmepaTypbI (2], Ha OCHOBa

HHH peHTreHorpacpHqCCRIIX H neHTpoHorpacpHqeCKrrX HCCJIep;OnaHHll (3] OLIlIO 

YCTanOBJIenO, qTO rrepexo]J, aHTHcpeppoMarHeTH3M - cpepPoMarHeTH3M, Bbl-

3naHHLIH TeMrrepaTypoH :a TO'lKe Ts, rrpHBop;HT K rr3MerreHHIO TOJII>KO MarHHTHOH 

CTPYKTypLI coe]J,HHenHH H He 'COrrpOBOIRp;aeTCH H3MeHeHHeM KpHCTaJIJIOrpacpn

qeCKOM CHMMeTpHH perneTKH. KaK BLIme, TaK H HUlRe TellmepaTypLI rrepexo]J,a 

perneTHa l'IMeeT TeTparOHaJII>HYIO CIIMMeTpHIO THrra P4/ nmm. B CBH3H C aTHIIf 

nCCJIe/l:OnaHHe YI<a3aHHI>JX coep;IIHeHHH npe]J,CTaBJIHeT HHTepec no MeHI>rneH Me· 

pe B P;BYX OTHorneHHHX. . 

Bo-nepBbIX, II3MeHeHHe npH npeBpam;eHIIll TOJIbKO IcrrHHOBOH CHMMeTpHH· 

rrpH HeH3MeHHOH CUMMeTpHH KPHCTaJIJIIIqeCROH perneTIUI p;aeT B03MOIRHOC·.C1. 

HCCJIe]J,OBaTI> Borrpoc 0 BJIHHHrrH xapaKTepa crrHHOBoro yrropH]J,OqeHH.JI Ha 3JIeK

TpH'leCRHC H raJIbBaHOMarHHTHbIe CBOHCTBa Bem;eCTB. 

BO-BTOPLIX, nCCJIe,[(OBaHHe nepexop;a aRTHcpepPOMarHerH3M - <pepPOMarHe

Trr3M rrpeACTaBJIH8T caMOCTOHTeJIbHbIH RRTepec, TaI{ KaK HeCMOTpH Ha TO, 'lTO' 

B HaCTOflU~ee BpeMH TaRIIe rrepexop;hI OOHapYlReHbI B pHp;e coep;rrHeHHH, cnJIa

Bax H B 60Jl~mOH rpyrrrre pep;R03eMeJIbHbIX MeTaJIJIOB, rrpHpo,[(a 3THX rrepeXO,[(OB 

rrORa em;e MaJIO H3Y'leHa. 

IB HaCTOHru;eH l?aOOTe COOOm;aIOTCH p;aHHbIe 0 TeMrrepaTypHI>IX 3aBHCHMOCTH1C 

3JIeR'fpl.JlICC]WrO corrpOTHBJIeHHH, YACJIbHOii: TepM03JIeKTpOp;BlDI<ym;eH CHJILI,.. 



2028 H. ll. fpamp;aIrnmra 

a TaRiHe TeMnepaTypHhlX II nOJIeBhlX 3aBlIClIMOCTHX HaMarHlI'leHHOCTlI, raJIbBa

HOMarHlITHOrO 8cpcpeKTa ~ / R H '8cpcpeKTa XomIa, H3MepeHHblX Ha MOHOKPH

CTaJIJIH'leCKIIX 06pa3~ax coe,n;HHeHHH Mn1,SSCrO,12Sb B 06JIaCTH TeMnepaTYP 

77 -380° K, BKJIIO'laIOm;eB: TeMnepaTypy nepexo,n;a aHTHcpeppoMarHeTH3M

¢epPoMarHeTH3M Ts = 319° K. 

IIPHfOTOBlIeHHe o6pa3~oB II MeTOWIKa 1I3~lepeHJrii: 

MOHoKpHCTalIJIbI coe,n;HHeHHH Mnl,ssCro,12Sb rO'l'OBHlIlICb ClIe,n;YIOm;HM o6pa-

30M. MeJIKOHCTOJPIeHHhle nopomKll XHMH'leCKH 'lHCTblX Mn, Cr II Sb1) Tm;aTelIb

no nepeMemHBaJIllCb II npeCCOBaJIlICl> B cTepmrur pa3MepaMlI 50 X 8 X 7 JltJlt3. 
HpeccoBaHHble cTeparnH TIO'Mem;aJIHCl> B KBa~eBble aMTIYJIhl, KOTophle OTKa'lH

BaJIHCb ,n;o BblCOKoro BaKYYMa, HanOJIHHlIHCl> O'lHm;eHHbIM reJIlIeM, OTnaHBaJIHCh 

II nOMem;aJIHCb B ne'll>. TeMnepaTypa TIe'lH 'Me,n;JIeHHO nOBhlmaJIaCb ,n;o 700° C 

II B Te'leHHe 6 l(.ac TIPOH3Bo,n;HlIaCb Bhl,n;epama TI'pH 8TOB: TeMnepaType. 3aTeM 

TeMIIepaTypa nOBhlillaJIaCb ,n;o 1000-1050° C, 06pa3e~ nJIa'BlIJICH H npOH3Bo,n;R

JIaCb KpIICTaJIJIH3a~H pacnJIaBa. C 3TOB: ~eJIbIO aMTIYJIa BhlTHrHBaJIaCb H3 ne'lR 

co CKOPOCTbIO 0,4 cJlt/l(.ac B Te'leHHe 10-11 l(.ac. IIoJIyqeHHhle CnJIaBhl no,n;Bep

raJIllCb peHTreHorpacpH'leCKoMY II MHKPOCTPYKTypHOMY cpa30BbIM aHaml3aM, 

KOTophle nOKa3aJIH HaJIlllJlIe nOMH'MO OCHOBHOB: .cpa3hl Mnl,88CrO,12Sb CJIe,n;OB 

MnSb. KpllCTaJIJIOrpacpHlJeCKlIe HaTIpaBJIeHHH B MOHOKpllCTaJIJIax onpe,n;eJIH

JIHCb ,n;BYMH nYTHMH: peHTreHorpa'cpH'leCKlI no MeTO,n;y JIay8 II MarHHTHhlM - C 

nOMOm;bIO Kap,n;aHOBa no,n;Beca. 

M3MepeHlIH 1I30TepM HaMarHH'leHHOCTH npOH3Bo,n;HJIHCb Ha MaHTHlIKOBhlX 

MarHHl'HhlX Becax THna ,D;oMeHHKaJIH [4]. MaKCHMaJIbHaH HanpHiHeHHOCTb npH

MeHHeMblX MarHHTHhlX nOJIeB: 6hlJIa paBHa 19 kOe. 

8JIeKTpoconpoTlIBJIeHHe II ero H3MeHeHlIe B MarHlITHOM nOJIe ~ / R, 
a TaKme 8cpcpeKT XOJIJIa, H3'MepHJIHCb TIOTeH~HOMeTpH'leCKlIM MeTo,n;OM C nOMO

m;bIO nOTeH~HOMeTpa IIIITH-1. MeTo,n;lIKa 1I3MepeHlIH 8cpcpeK'l'a XOJIJIa 6blJIa 

anaJIOrHlJHa OnHCa'HHOB: Bpa60Te BOJIKeHmTeB:Ha H <De,n;opoBa P]. ,D;JIH HCKJIIO

'leHlIH n060lJHblX '3cpcpeKToB 1I3MepeHHH np01l3Bo,n;HJIlICb npH ,n;BYX HanpaBJIe

HlIHX MarHHTHoro nOJIH II TOKa 'B 06pa3~e. MaRCHMaJIbHaJI HanpHmeHHOCTb Mar

HlITHoro nOJIH 6blJIa paBHa 28 kOe. IIpll 1I3MepeHHHX HaMarHH'leHHOCTlI H raJIb

BaHOMarHHTHhlX 8cpcpeK1'OB 06pa3e~ opHeHTlIpOBaJICH TaKHM o'6pa30M, 'lTO Ha

rrpaBJIeHlIe BHemHero MarHllTHoro nOJIH 6hlJIO napaJIJIeJIbHO TeTparOHaJIbHOB: 

OCII MOHORpllCTaJIJIa, CJIe,n;OBaTeJIbHO npll T> Ts OHO COBna,n;aJIO C OCl>IO JIerKO

fO HaMarHHlJHBaHHH. 

Y,n;eJIbHaH TepM08JIeRTpo,n;BlImym;aH ClIJIa coe,n;HHeHHH Mni,SSCrO,i2Sb onpe
AeJIJlJIaCl> OTHOClITeJIbHO Me,n;lI, npll 8TOM HanpaBJIeHHe" TenJIOBOrO nOT OK a CO

BTIa,n;aJIO C TeTparOHaJIbHOB: OCbIO MOHOKpllCTaJIJIa. 3HaK TepM08,n;c -onpe,n;eJIHJICJI 

nYTeM Cpa'BHeHHH C 8TaJIOHH:bIMlI 06pa3~aMH, 1I3rOTOBJIeHHbIMH 113 BlICMYTa M 

CYpf>MbI. 

Pe3YJIbTaTbI 1I3MepemIB: II lIX 06CYiI\,n;eHlIe 

Ha pnc. 1 npe,n;CTaUJIeHhl TeMnepaTypHl>Ie 3aBHCIIMOCTII YAeJIbHOB: HaMarHH

lJeHHOCTlI 0", 8.A.C. XOJIJIa Ha e,n;lIHH~ nJIOTHOCTlI TOKa Exd / i (Ex - II3MepeH

HaH 8. A. C. XOJIJIa, d - TOJIm;lIHa 06pa3~a, i - TOK) II nOTIepelJHoro raJIbBaHO

MarHIITHOJ'O 8cpcpeKTa ~ / R, II3MepeHHhle npII HanpHmeHHOCTH MarHHTHoro 

nOJIH 15 kOe; 3,n;eCb me ,n;aHa KpllBaH TeMnepaTypHOB: aaBIICHMOCTH YAeJI1:'Horo 

8JIeRTpH'leCKOrO conpOTHBJIeHHH p (T). KaK BHAHO H3 npHBeAeHH:bIX rpacpHKon, 

B '06JIaCTH TeM'llepaTyp 300-330° K Ha6JIIO,n;aeTcH pe3Koe H3MeHeHHe Bcex ne

pelJlICJIeHHhlX xapaKTepllCTlIK: KpYTOB: nOA'beM HaMarHH'leHHOCTH H 8. A. C. 

1) MCrrOJThaOBaJlllCb 9JIeKTpOJIliiTliI'IeCKHe MapraHen; liI XpOM, o6earameHHhle B BaKYYMe. 
CypLMa COf1;epmaJIa CJIef1;yro~lIe rrplilMeClI: Ph -1,5.10-3%; As - MeHbme 3·1O-3~0· 
Co Ni - 6.10-4 0/0; Bi - MeHLme 4.10-5%. ' 



MccJIeAOBaHlle raJILBaHOMarHIlTHIilX CBOHCTB 2029 

XOJIJIa, MaKCHMYM raJIbBaHOMarHHTHOrO 3cpcpeKTa H YMeHbmeHHe y,n;eJIbHOrO 

3JIeKTpH'leCKOrO COrrpOTHBJIeHHJI Ha 24 %. YKa3aHHaJI OOJIaCTb TeMrrepaTyp 

~KJIIO'laeT B ceOJI TeMrrepaTypy Ma~HHTHoro rrpeBpam;eIDUI aHTHcpeppoMarHe

!H3M - cpeppoMarHeTH3M Ts = 319 K. (OTHoCHTeJIbHO MeTo,n;a orrpe,n;eJIeHHJI 
Ts 6y,n;eT CKa3aHO HHme.) 06pam;aeT Ha ce6JI BHHMaHHe, 'lTO rrpH H3MeHeHHH 

XapaKTepa CrrHHOBOrO yrrOpJI,n;O'leHllJI .MeHJIIOTCJI He TOJIbIW aOCOJIIOTHbIe 3Ha

'IeHHH raJIbBaHOMarHHTHhlX 3cpcpeKTOB f..R / R H 3.,n;. C. XOJIJIa, HO TaKme H HX 
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PIlC. 1. TeMnepaTypHIile aaBIIClIMOCTIl YAeJILHOrO :meKTplf'IeCKOrO 
conpOTIlBJIeHllJI p, YAeJILHoii: HaMarHIl'leHHOCTll cr, a.A.c. XomIa 

E xd / i II raJIbBaHOMarHllTHOrO 3WWeI<Ta M / R 

3HaKrr. llPH HH3I{HX TeM~epaTypax, B 06JIaCTH cym;ecTBoBaHHH aHTHcpeppoMar

HeTH3Ma, M / R H 3.,n;. C. XOJIJIa HMeroT rrOJIOmHTeJIbHhlH 3HaK, o,n;HaKO a6co

JIIOTRbIe BeJIH'lHHbI 3THX 3CPCPeI{TOB 3Ha'lHTeJIbRO MeRbme, 'leM B cpepPOMar

RHTROM COCTOJIRHFr. HarrpHMep, rrpH TeMrrepaType 77° K H HarrpJImeRHOCTH 
nOJIJl 15 kOe M / R = 0,8.10-5• llPH TeMrrepaTypax Bbrme T s, T. e. npH Ha

JIH'lllH cpeppoMarHH1'Horo yrropH,n;O'leHHH cnHHOB, 3HaKH I1R / R H 3.,n;. C. XOJI

JIa- OTpH:o;aTeJIbHhl. 
Ha pHC. 2 H 3 rrpe,n;cTaBJIeRbI H30TepMbI TIOnepe'lROro raJIbBaHOMarHHTRoro 

3cpcpeKTa, H3MepeRHhle KaIt HHme (pHC. 2), TaI{ H Bhlme (pHC. 3) TeMrrepaTyphl 

rrepexo,n;a. Ha OCHOBaHlJH 3THX H3MepeRHH 6bIJ1H rrOJIY'leHbI I{pHBbIe (pHC. 4), 
XapaI<Tepu3YIOm;He TeMrrepaTypHYro 3aBHCHMOCTb rrorrepe'lROrO raJIbBaHOMar
RHTRoro 3cp!I> eI\Ta rrpH pa3J1H'lRblX HarrpHmeRROCTJIX 'B'RemRero MarRHTRoro TIO

JIJI. 3,n;ecb TaIt me, KaK H ,n;JIH 0'6bPIRbIX cpeppoMarReTHIwB B TO'lKe l\roPH, Ha-

6JIIOp;aeTCJI MaKCHMYM f).R / R npH TeMrrepaType nepexop;a, O,n;RaKO BeJIH'lHRa 

3cpcp.eKTa rrO'lTH B ,n;Ba pa3a 60JIbme, 'leM ,n;JIJI rrepeXOAOB cpePPOMarReTH3M

rrapaMarReTH3M [6] H, KpOMe Toro, B AaHHOM CJIY'lae caMa TeMrrepaTypa rrepe

xop;a Ts 3aBHCHT OT RarrpHmeRRocTH BHemRero MarH;KTRoro rrOM. 9TO BH,n;RO 

H3 Toro, 'lTO rrpH YBeJIH'leHHH nOJIH Ra6JIIo;n;aeTCJI CMem;eRHe TeMrrepa'Typhl, II'Pff 
IWTOPOlI ,n;OCTHrae'rCH MaKCHMYM I1R / R. Ha pHC. 5 nOKa3aHO H3MeReRHe TeM

rrepaTyphl nepexo;n;a T s, orrpeAeJIeRROH TIO MaKCHMYMY raJIbBaHOMarRHTRoro 

3cpg)eltTa, B 3aBHCHMOCTH OT RanpHmeRRHocTH MarRHTHoro nOJIH, OTKYAa BHARO, 

2 lR3T<1>, No 12 ' 
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PlIC. 4. TeMIIepaTypHLIe aaBlIClIMOCTlI raJILBaHOMarHlITHoro 3cp<peRTa npu 
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I1cCJIep;OBaHlI:e raJIbBaHOMarHlITHLIX CBOHCTB 2031 

'ITO TeMrrepaTypa rrpeBpam;emm aHTH<pepPOMarHeTH3M - <peppOMarHeTH3M 

YMeHbrnaeTCJI C nOJIeM. 8KCTparrOJIJI~HJI nOJIyqeHHOn rrpJIMOll K HYJIeBOMY rromo 

,u;aeT B03MOmHOCTb onpe,u;eJIHTb HCTHHHYIO TeMrrepaTYPY nepexo,u;a Ts = 319 + 
+ 0,50 K. CMem;eHHe Ts rro,u; ,u;encTBHeM MarHHTHoro nOJIJI rrpH aTOM paBHO: 

dTs / dH = (-0,33 + 0,04) .10- 3 apa8 · Oe-1. 

He06xoJJ;HMO OTMeTHTb, 'ITO rrOJIYqeHHOe 

06paTHOMY 3Ha'leHHIO BeJIH'IHHhl dHn / dT. 
xapaKTepH3YIOm;en H3MeHeHHe rroporOBoru 

lIOJIJI H n, nplIBOJJ;JIm;ero K pa3pyrnemuo 

aHTH<peppOMarHHTHoro COCTOJIHHJI, C TeM

nepaTypon [2]. 

3HaqeHHe dTs / dB COOTBeTCTBYO 
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PRC. 5. 3aBIlcIlMoCTb TeMnepaTYpw 
npeBpam;eHlIH T. OT HanpJImeHBOCTH 

MarHRTBoro UOJIJI 

Pe3YJIbTaTbI H3MepeHHH a<p<peKTa XOJI 

JIa rrpHBe,u;eHhl Ha pHC. 6, H3 KOToporo BHJJ;

HO, 'ITO rrpH HH3KHX TeMnepaTypax B 06-

JIaCTH cym;ecTBOBaHHJI aHTH<peppoMarHe

TH3Ma a.,u;. c. XOJIJIa JIHHeHHO 3aBHCHT OT 

HarrpJImeHHOCTH BHernHero MarHH'I'HOrO 

rrOJIJI TOJIbKO ,u;o Te~mepaTyphl 1540 K. 
B HHTepBaJIe TeMnepaTYP 154-2800 K 
YKa3aHHaJI Bblrne JIHHeHHaJI 3aBHCHMOCT"b 

aapyrnaeTCJI, a rrpH Te~epaTypax 283 l[ 

2920 K MeHJIeTCJI 3HaK a<p<peKTa C YBeJIH'leHHeM HanpJImeHHOCTH MarHHTHOl'O 

rrOJIJI. B 06JIaCTH cym;ecTBOBaHHJI <pepPoMarHHTHoro ynopJI,u;o'leHHJI CIIHHOBhlX 

MarHHTHhlX MOMelI'IOB, T. e. rrpH T > Ts , 3aBHClIMOCTb pa3HocTH rrOTeH~aJIOB 
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PIlC. 6. 1130TepMLI 3.,u;.C. XOJIJIa 

XOJIJIa OT HarrpJImeHHOCTH MarHHTHoro rrOJIJI TaKaJI me, RaR Y 06bI'IHbIX <peppo

MarHeTHI{OD. B aTOM CJIyqae, RaR H3BeCTHO, nOJIe XOJIJIa MOmBO rrpeJJ;CTaBHTb B 

BHJJ;e CyMMhl ,u;ByX '1JJeHOB, O,!I;HH H3 ROTOPbIX nporrOp~OHaJIeH HarrpJImeHHOCTI'! 

MarHHTHoro 1l0JIJI, a BTOPOH HaMarHH'IeHHOCTH. OCHoBHoe BHHMaHHe rrpl'! HCCJIe-

2· 
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](OBaHlUI alP<PeKTa XOJlJIa B aToii oDJIacTH TeMlIepaTYP (T > Ts) Mhl OOpam;aJIH 

Ha HCCJIeAOBaHHe CIIOHTaHHOrO KOacp<pHD;HeHTa XOJIJIa Rs, KOTOPhlii Bhl'IHCJIHJI

CH H3 COOTHOmeHHH Rs = (Esd / i) / as, rAe Esd / i - crrOHTaHHaH S. A. C. XOJI

JIa, orrpeAeJIeHHaH ,3KCTparrOJIHD;Heii K HYJIeBOMY nOJIIO JIHHeiiHOii "la'CTH KpHBhlX 

Exd / i (H) npH 'OOJIbmHX 3Ha'leHHHX rrOJIH. CrrOH'TaHHaH 'HaMarHH'leHHOCTb a,; 
onpeAeJIJIJIaCb KaK HaMarHJIlleHHOCTb HaChlm;eHHH o 'opa3D;a rrpH AaHHoii TeM
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3Z0 J30 340 J.50 JoO J71J 360 
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PRC. 7. TeMnepaTypHaH BaBRCH
MOCTb CnOHTaHHoii: nocToHHROH 

XOJIJla R. 

rrepaType. IIpH paCCMOTpeHHH 'Bhl'lHCJIeH'HhlX 

3Ha'leHHii Rs oopam;aeT 'Ha ceoH BHHMaHHe 

OOJIbmaH BeJIH'IHHa crrOHTaHHoii rrOCTOHHHoii 

XOJIJIa. TaK, HarrpHMep, rrpH TeMrrepaType 

T / E>f = 0,605 AJIH Mni,88Cro,iZSb ' Rs = ' 
= 547 . 10-10 V . e/A . G . CMz, a AJIH HHReJIH 

Rs = 6,8 . 10-10 V· etA . G . CM22). TeM

rrepaTypHaH 3aBHCHMOCTb Rs coeAHHemm 

Mn1,88CrO,12Sb rrOKasaHa Ha pHC. 7, H3 ROTO

poro BHAHO, 'ITO Rs paCTeT C YBeJIH'leHHeM 

TeMrrepaTypbI. STHM OO'bHCHHeTcH B03pacTa

HHe 3. A. c. XOJIJIa B OOJIaCTH T> Ts, KorAa 

HaMarHH'IeHHOCTb Ha'lHHaeT naAaTb C POCTOM 

Te~lIIepa TYPbI. 
li3 rpa<pHROB, rrpHBeAeHHhlx Ha pHC. 6, BHAHO, 'ITO nOJIeBhle nOCTOHHHhle 

3<p<peKTa XOJIJIa Rs H Ro HMeIOT pa3Hhle 3HaRH: Rs - OTpHD;aTeJIbHa, a Ra, 
HJIH «OOhlKHOBeHHaH» ROHCTaHTa XOJIJIa, orrpeAeJIeHHaH no HaKJIony KPHBOii 

Ex (H) B O'OJIaCTH CHJIbHhlX rroJIeii, llMeeT rrOJIOmHTeJIbHblii 3HaR. TaKHM oopa

,SOM, MomHO OblJIO Ohl rrOJIaraTb, 'ITO OCHOBHbIM THnOM HOCHTeJIeii 3JIeI{TpH'Ie-

CEoro TORa B coep;HHeHHH Mnl,88CrO,12Sb HBJIHIOTCH p;blpRH. STOT BhlBOA COBrra

AaeT C BbIBOP;OM HeAaBHO orrYOJIHKOBaHHoii paOOThl [7], B KOTOPOH npOH3BOP;H

JIHOb H3MepeHHH a<p<peRTa XOJIJIa TOJIbRO npH KOMHaTHoii TeMnepaType AByx 

oopa3D;OB COep;HHeHlIH Mnz-xCrxSb pa3J1l'I'lHOrO XHMH'IeCROrO COCTaBa (Xi = ° 
H Xz = 0,16). IIoCKOJIbKY TeMIIepaTypa rrpeBpam;eHHH 3aBHCHT OT cOAepmaHHH 

xpOMa, OP;HH HS 00pa3D;OB npH Te?llIIepaType H3MepeHHH OblJI B <pepPOMarHHT

HOM, a APyroii - B aHTH<peppOMarHHTHOM COCTOHHHH. Ha OCHOBaHHH onpeAe
JIeHHH KOHCTaHTbl XOJIJIa aHTH<peppOll1arHHTHOrO 06paaD;a H rroJIeBoii nOCTOHH

Hoii Ro <pepPOll1arHHTHOro oopa3D;a OblJI Cp;eJIaH B'hlBOP; 0 TOM, 'ITO ' C HSMeHe

HHeM xapaKTepa cnHHOBoro yrropHp;o'leHHH B aTHX COep;HHeHHHX 3HaK H lJHCJIO 

HOCHTeJIeii 3JIeRTpH'IeCKOrO TOKa OCTaIOTCH HeH3MeHHbIMH. Op;naKO nOJIY'leH

Hble HaMH p;aHHble YRa3hlBaIOT Ha TO, 'ITO 3. A. c. XOJIJIa B coep;HHeHHHX 

Mn2-X CrxSb CJIOmHblM 00pa30M 3aBHCHT OT TeMnepaTypbl .II rrOJIH: MeHHeTCH 

3HaR 3<p<peRTa He TOJIbRO C TeMrrepaTypoii, HO H C nOJIeM, HaRJIOH KpHBhlX 

Ex (H) B aHTH<pepPoMarHHTHoii OOJIaCTH H3MeHHeTCH C POCTOM TeMrrepaTyphl, 

nOaTOMY no H3MepeHHHM 3<p<peI{Ta XOJIJIa, npOBep;eHHhlM TOJ.!bKO npH OAHOii 

TeMrrepaType, KaR 3TO AeJIaeTCH B D;HTHpyellwii paooTe BHpmTep;Ta [7], HeJIb3H 

Cp;eJIaTb OAH03Ha'IHbIX BhlBOAOB 0 THrre H llHCJIe HOCHTeJIeii TORa rrpH nepe

xOAe aHTH<peppoMarHeTH3M - <peppoMarBeTH3M. KpoMe Toro, KaK yme HeOAHO

RpaTHo YRa3bIBaJIOCb B JIHTepaType [8,9] , orrpeAeJIeHH,e , Ra no TaHreHCY yrJIa 

HaRJIOHa Ex(H) B CHJIbHbIX MarHHTHbIX rrOJIHX He BcerAa MomeT ObITb HCnOJIb-

30BaHO npH HCCJIeAOBaHHH 3tP<PeKTa XOJIJIa B <peppOMarHeTHRax, TaK RaR rrpH 

3TOM He YlJHTbIBaeTCH BJIHHHHe naparrpou;ecca. 

2) Bce npH'Bep;eHHbIe B HacTo~eii: pa60Te p;aRRbIe nOJIyqeRbI npH HBMepeHHH OP;RO
ro H Toro me o6pasn;a. MSMepeHHH Ra p;pyrnx o6pasn;ax, BbIpesaRlIbIX HS SToro >Re MO
HORpRCTaJIJIa, ncmaaam[, lITO xapaKTep TeMllepaTypHbIX H nOJIeBbIX aaBHCHMocTeii: Bcex 
~CCJIep;OBaII1IbQ:: napaMeTpOB .. coxpaHHeTCH' ReH~MeHHbIM, op;HaRO ]IX a6COJIIOTRble SRd
'ieIiRH MeHIDOTCH B SaBHCHMOCTH OT {)6paan;a. 8TR K3MeHeHHH paBHbI: p ~ 30%, (J ~ 10% 
x' 'R. ~ 18% i!: CBHSaHhl', nO-BHp;HMOMY, C HepaBRoMepHbIM pacnpep;eJIeHHeM xpOMa 
.B' cnJIaBe; . " " ,n: 
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,n:JIH TOrO 'ITOOhl nOJIy<IHTb CBe}l;eHHH OTHOCHTeJIbHO THna OCHOBHhlX HOClI-

TeJIeH TOIm He3aBHCHMbIM rryTeM, Mhl HCCJIe}l;OBaJIH TeMnepaTypHyro 

aaBHCHMOCTO Y}l;eJIbHOH TepMOaJIeRTpO}l;BHiKym;eH CHJIhl a COe}l;HHeHHH 

Mn1.88CrO.12Sb B HHTepBaJIe TeMrrepaTYP 220-380° K. 8TH }l;aHHhle rrpe}l;CTaB

JIeHhl Ha pHC. 8, OTI{Y}l;a BH}l;HO, 'ITO TepMOaJIeRTpH'IeCKHe CBOHCTBa, TaR iKe RaR 

H Bce }l;PyrHe HCCJIep,OBaHHhle HaMH B HaCTOHm;eH paOOTe <pH3H'1eCRHe CBOHCT

Ba, B OOJIaCTH TeMrrepaTyphl MarHHTHoro rrpeBpam;eHHH HCrrhlTbIl\aIOT aHOMa

JlHIO, ROTopaH rro CBOe'MY xapaRTepy aHaJIOrH'IHa aHOMaJlbHOMY H3MeHeHHIO 

yp,eJIbHOrO aJIeRTpHlJeCROrO corrpOTHBJIeHHH 1'1 CBH3aHa C YMeHbmeHHeM Tep

Moap,c rrpH nepexop,e aHTlI<peppOMarHeTH3M - <peppOMarHeTH3M. Op,HaRO 3HaR 

«.J1 V 10 K 
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PIlC. 8. TeMilepaTYPHaiI aaBIlCIlMOCTL Yl\eJIbHOn TepMo-
3JIeKTpOl\BHmYII:\en CIlJIhl 

TepMOa}l;C He nOJIOiKHTeJIhHhlH, RaR CJIe}l;OBaJIO Ohl OiKH}l;aTb Ha OCHOBaHHll 

orrpe}l;eJIeHHH Ro, a OTpHn;aTeJIhHhlH BO BceM HCCJIe}l;OBaHHOM HHTepBaJIe TeM

rrepaTYP, T. e. 1'1 B <peppo- 1'1 B aHTHlPeppoMarHHTHoM COCTOHHHH. B CBH3H CO 

CRa3aHHhlM Bhlme MOiKHO rrOJIaraTb, 'ITO pa3Hhle 3HaRH Ro H a B lPepPOMarHHT

HOM COCTOHHHH oopa3n;a OOYCJIOBJIeHbI omHOJ{aMH B orrpep,eJIeHHH Ro 3a c'Ie'J 

Toro, 'ITO He Y'IHThlBaJICH rraparrpon;ecc. O}l;HaJ{O OO'hHCHHTh paCXOiK}l;eHHe 3Ha

J{OB Ro H a B OOJIaCTH IIH3J{HX TeMIIepaTYP, T. e. B aHTHlPeppoMarHHTHoM co

CTOHHHH, rrpe}l;CTaBJIHeTCH aaTpY}l;HHTeJIhHhIM, 'ITO, B CBOIO O'lepe}l;h, He n03BO

JIHeT C}l;eJIaTh OIWH'IaTeJIhHOrO BhIBO}l;a 0 xapaJ{Tepe OCHOBHhlX HOCHTeJIeii 

aJIeJ{TpH'IeCJ{oro TOJ{a B aTOM COe}l;HHeHHH. 

3Ha'lHTeJIhHOe H3MeHeHHe Y}l;eJIhHOH TepM03JIeRTp0}l;BHiKym;eH CHJIhl rrpH 

rrpeBpam;emm YJ{aahIBaeT Ha TO, 'ITO H3MeHem~:e MarHHTHOB: CTPyKTYPhI COe}l;H

HeHHH corrpOBOiK}l;aeTCiI H3MeHeHHeM J{OHn;eHTpaI(lm: HOCHTeJIeii aJIeJ{TpH'Ie

CJ{oro TORa, ROTopoe OOYCJlOBJIeHO H3MeHeHHeM CTerreHH JIOJ{aJIH3aD;HH d-aJIeJ{
TpOHOB. OCHOBaHHeM }l;JIH TaJ{oro rrpe}l;rrOJIOiHeHHH CJIYiKaT TaJ{iKe peaYJIbTaTbJ 

HeHTpOHorpa<pH'IeCJ{HX HCCJIe}l;OBaHHH (3], comaCHO KOTOPhlM YCTaHOBJIeHO. 

'ITO npH MarHHTHOM <pa30BOM rrepeXO}l;e B coe}l;HHeHHHX Mn2-xCrxSb rr3Me

HHIOTCH BeJIH'IHHhI MarHHTHhlX MOMeHTOB Mnl H MnIl, aaHHMaIOm;HX paa

JlH'IHhle KpHCTaJIJIOrpa<pH'IeCKHe rrOJIO>KeHHH. B aHTH<peppoMarHHTHoM CO

CTOHHHH (T < Ts) 3IIa'leHHH MarHHTHhlX MOMeHTOB Mnl 1'1 MnIl COOTBeT

CTBeHHO paBHhl 1,4 1'1 2,8 !lB. ITPH nepeXO}l;e B <peppOMarHHTHoe COCTOlIHHe 

(T> Ts) MarHHT.IIbIH MOMeH;T Mnl YBeJIH'IHBaeTCH Ha 0,4, a MarHHTHbIH MO

MeHT MnII YMeHbmaeTCH Ha 0,5 !lB. TaKHM oopa30M, YBeJIH'IeIIHe aJIeKTpO

rrpOBO}l;HOCTH B <peppOMarHHTHOM COCTOHHHH MOiKeT ObITO CBHaaHO He TOJIbKO 

C yneJIH'IeHHeM rrop;BHiKHOCTH (aa C'IeT Toro, 'ITO pacceHHHe Ha <peppOMarHO

Hax MeHbme, 'IeM pacceHHHe Ha aHTH<peppOMarHOHax), HO TaKlI{e 1'1 C ysemr

'IeHHeM 'IHCJIa HOCHTeJIeH aJIeKTpH'IeCKOrO TOKa, 'ITO CKaahlBaeTCH Ha TaKHX 

KHHeTH'IeCKHX a<PlPeKTaX, KaK aJIeRTpOrrpOBO}l;HOCTb 1'1 TepMOa}l;C. 

B CBH3H C aTHM rrOJIY'laeT rrpOCToe OO'hHCHeHHe HaJIH'lHe OTpHn;aTeJIbHOrO 

TeMilepaTypHoro Iwa<p<PHD;HeHTa 3JIeKTpOCorrpOTHBJIeHHH B TeMrrepaTypHOM 
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i1HTepBaJIe 310-330° K, BHJIIO'IaIOm;eM TeMnepaTYPY npeBpam;eH1!lH Ts. IIo

'CKOJI:bKY npeBpam;eHHe He npOHCXO,!I;HT nOJIHOCT:bIO B O,!I;HOR TeMnepaTypHOH 

TO'IKe T s, a pa3MhlTo no TeMnepaTypHoMY HHTepBaJIY npHMepHO Ha 20°, TO 

BnOJIHe eCTeCTBeHHO npe,u;nOJIOmHTL, 'ITO B03HHHHOBeHHe nOJIYllpOBO,!I;HHHOBO

ro xapaKTepa npOBO,!I;HMOCTH B paRoHe Ts 06YCJIOBJIeHO HaJIH'IHeM reTepo<pa3-

Horo COCTOJIHHJI H He CBJI3aHO C B03HHKHOBeHHeM m;eJIH B :meKTpOBHOM 3Hep

reTH'IeCKOM cneKTpe Bem;eCTBa npH ero nepeXO,!I;e H3 aHTH<peppOMarHHTHoro 

B <peppOMarHHTHoe COCTOJIHHe. 'YMeHLmeHHe 3JIeKTpH'IeCKOrO conpOTHBJIeHHJI 

C POCTOM TeMnepaTyphl B paRoHe Ts Bhl3BaHO yneJIH-qeHHeM IWJIH'leCTBa <peppo

lIfarHHTHoR <pa3L1, HMerom;eH 3Ha'IHTeJILHO 66J1LmyIO 3JIeKTpOnpOBO,!I;HOCTL, 'IeM 

aHTH<pepPoMarHHTHaJI <papa. 

Pa3HLIR xapaKTep TeMllepaTypHLIX H nOJIeBLIX 3aBHCHMOCTeR raJILBaHO

MarHHTHhlX 3<p<peKToB B <pep po- H aHTH<pepPOMarHHTHOH 06JIaCTJIX npH O,!I;HOM 

H TOM me THUe KpHCTaJIJIH'IeCKOR CTPYHTYPhl YKa3LIBaeT Ha cym;ecTBeHHoe 

3Ha'IeHHe ,!I;JIJI 3THX 3<p<peKTOB xapaKTepa cnHHOBoro ynopJI,!I;O'IeHHH. 

B 3aKJIIO'IeHHe Heo6xo,!I;HMO OTMeTHTL, 'ITO anaJIOrH'IHhIH xapaKTep 3JIeK

TpH'IeCKHX H raJILBaHOMal'HHTHLIX CBORCTB, a TaKme HX aHOMaJIHH npOJIBJIH

roTCJI B 60JILmOR rpynne pe,!I;K03eMeJILHLIX MeTaJIJIOB npH MarHHTHOM npeBpa

lII;eHHH B To-qI{e 6>2, B KOTOPOH npOHCXO,!I;HT nepeXO,!I; H3 remmOH,!I;aJILHOrO 

aHTJI<pepPOMarHHTHoro COCTOJIHHJI B napaMarHHTHoe (10] . 
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INVESTIGATION OF THE GALVANOMAGNETIC PROPERTIE8 
OF Mn1.8SCrO.12Sb DURING 

THE ANTIFERROMAGNETISM - FERROMAGNETISM TRANSFORMATION 

N. P. Grazhdankina 

Results of an experimental investigation of the temperature dependences of the 
electric resistance, specific e.m.f. and also of the temperature and field dependences of 
the galvanomagnetic effect 6.R / R and the Hall effect are presented. The measurements 
were purformed on a single crystal of Mnl' aaCro 'l28b in the , temperature range from 77 
to R80° K including the antiferromagnetism - ferromagnetism transition temperature 1',. 
It is found that aU characteristics enumerated above undergo a sharp change during the 
transformation. The value dT. / dH = (-0.33 ± 0.04) • 10-3 degree· Oe- I is derived from 
the shift of the maximum of the effect M / R with variation of the field. The different 
character of the temperature and field dependences of the galvanomagnetic effects in 
the ferro- and antiferromagnetic regions for a given type of crystal structure" indicates 
,that the magnetic structure of matter plays an importhant role in these effects. 


	(Grant, E.A.) (Grayson, P.E.) (Grazhdankina, N.P.)-9084_OCR
	(Grant, E.A.) (Grayson, P.E.) (Grazhdankina, N.P.)-9085_OCR
	(Grant, E.A.) (Grayson, P.E.) (Grazhdankina, N.P.)-9086_OCR
	(Grant, E.A.) (Grayson, P.E.) (Grazhdankina, N.P.)-9087_OCR
	(Grant, E.A.) (Grayson, P.E.) (Grazhdankina, N.P.)-9088_OCR

