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HCCJIEJJ;OBAHHE r AJIbBAHOMArHHTHblX CBOHCTB 
COEJJ;HHEHHJI Mnf,8SCrO,12Sb TIPH TIPEBPAIII,EHHH 
AHTHll>EPPOMArHETII3M - ll>EPPOMArHETII3M 

OnHChIBaIOTCH pe3YJIbTaTbI :mCnepHMeHTaJIbHOrO HCCJIeAOBaHHJI reMneparypHbIX 3a
BIlCHMocTe.il :lJIelnpH'IeCKOrO COnpOTBBJIeIDIH, YAeJIbHOH TepMOaJIeKTpO):(Bumy~eil: CHJIhl, 
a TaRme Te1lmepaTypHbIX B nOJIeBbIX 3aBBCBMocTeii: raJIbBaHOMarHBTHoro a!fJ<peKTa 6.R / R' 
R a<p<peRTa XOJIJIa, n3MepeHHbIX Ha MOHOKpnCraJIJI1l:'IeCRBX 06pa3n;ax coeAIIHeHHH 
Mnl,88CrO, I2Sb B 06JIaCTn TeMnepaTYP 77-380° K, BKJIIO'IalO~HX Te~mepaTYpy T. nepcxo;r,a 
aHTn<peppoMarHeTH3M - <p eppoMarHeTB3M. 

YCTaHOBJleHO, 'lTO npn npeBpa~eHH1l: Bce nepe'lnCJIeHHble xapaKTcpHCfliRH BCDhlThl
BalOT pe3Koe n3MeHeHBe. no cMe~eHmo MaKC1l:MYMa 9<p<peRTa 6.R / R C nOJIeM onpeAeJTeHo, 
3Ha'Iel1ne dT. / dH = (-0,33 ± 0,04) . 10-3 zpao · Oe-I . Pa3Hbm xapaRTep TeMnepaTYP
HbIX H nOJIeBbIX 3aBllCHMocTeii: raJIbBaHOMarHJ1THbIX <l<p<peRTOB B <peppo- H aHTn<pcPPoMur
HIITHOH 06JIaCTHX rrpH O):(HOM n TOM me Trure RpIICTaJIJIH1IeCKOll CTpYKl'YPbI YKa3bIllaeT Ba. 
CYllICCl'BCH110e 3Ha'leHl1e ;:\JIH 9TIIX 9<P<PCKTOB MarH1l:THoil: CTPYKTypbI Be~eCTBa. 

BBe]J;ellHe 

Coe]J;HHeHl'IJI, H~leIO~ne 06~yIO <P0PMYJIY Mn2-xCrxSb, npH n3MeUeUHH TeM

rrepaTyphl HcnhlTblBaIOT ABa lIiarUIITUhlX <pa30BhlX nepexOAa. 06JIaAaH aUTH

(peppOlliarUIITUbIMH CBOHCTBaMH npII UH3KHX TeMUepaTypax, OUH nepexO;l,HT 

npH nOBhlilIeHIIH TeMrrepaTypbI B TO'lKe Ts B <pepPOMarUHTuoe COCTOHHHe, ROTO

poe, B CBOIO O~Iepe,o;b, pa3pymaeTcH IIpH ,o;aJIbHeHmeM nOBbImeUHH Te'MIIepaTY

pbI B TOlJRe 8f [1 ] . MCCJIep;OBarrHH aTl1X coep;HueUIIH B CHJIbUhlX HMrrYJIbCUhlX 

MarUHTUbIX nOJIHX rrORa3aJIJI, 'ITO arrTrr<pepPOMarUHTuoe COCTOHUHe MOil{eT ObI'ih. 

pa3pymeHo ,o;OCTaTO'lHO CIIJIbUhlMH MarUHTUbJMH rrOJIHMH, rrpeBbImaIO~HMH UI)

KOTopoe rroporOBoe 3UalJeHHe lIn, 3aBIfCH~ee OT TeMrrepaTypbI (2] . Ha OCUOBU

fInn peHTreuorpa<pH'leCI{HX n ueHTpouorpa<pnlJeCKHX HCCJIep;OBaUrrH (3] OhlJIO 

YCTafIOBJJenO, 'ITO rrepexop; aUTII<pepPOMarueTH3M - <peppOMarHeTH3M, Bbl-

3BaHUblH Tei\mepaTYPOH n TO'lK6 Ts , npHBop;rrT K n3MeH6UHIO TOJJhKO MarUHTHOH 

CTPYKTYPbf coe,o;HH6UJlH H He 'corrpOBOJHp;aeTCH H3l1ieH6HHeM RpHCTaJIJIOrpa<pJl

qeCIWH CIIMM6TplIH pemeTKH. RaI{ Bhlme, TaK H UIlme TeMUepaTyphl rrepexop;a· 

pemeTHa rrMeeT TCTparOHaJIbHYIO CHMMerpl1IO THna P4 / nmm. B CBH3H C 3THI\{) 

rrCCJJe,o;OBaHJle YI{a3aUHbJX coep;HueUlIH IIpe,o;CTaBJIJ'IeT HUTepec no MeUbmeM Me

pe B ,o;BYX OTrromeUHHX. 

Bo-nepBbIX, rr3MeH6UHe npII npeBpa~eHHH TOJIbHO crrHHOBOH CHMMerpHII · 

rrplI uelI3MeuHoi1: CHMMeTpHII I{pHCTaJIJIH'leCIWH pemeTHH ,o;aeT B03MO;J<HOC·.rl. 

rrCCJIe,o;'OBaTb Borrpoc 0 BJIIIJIHl'TlI XapaI<Tepa crrHHOBoro yrropH,o;O'leHHH Ha :meI(

TpH1JeCHHC H raJJbBaHOMarHIITUbIe CBOHCTBa Be~eCTB . 
. BO-BTOPbIX, HCCJIe,o;OBaHHe rrepexo,o;a aUTH<pepPOMarHerH3M - <pepPOMarue

TII3M rrpep;CTaBJJJ!9T caMOCTOHTeJIbHblH HUTepec, TaH HaH ueCMOTpH ua TO, 'ITO' 

B HaCTOHln;ee BpeMH TamIe rrepexo,o;bI 06uapymeHbI B pH,o;e coe,o;IIHeHHH, cmra

Bax II B 60JJbmOll rpyrrrre pe,o;H03eMeJIbUbIX MeTaJIJIOB, npHpo,o;a aTHX rrepexo,o;OB. 

rrOHa e~e MaJIO H3yqeua. 

IE HaCTOHllIeH T?a60Te C006~aIOTCH ,o;aUUhlC 0 TeMnepaTypUbIX 3aBTICHMOCTHX 

::>JJORTpJ1l-JeCKOrO corrpOTHBJlemm, yp,eJIblloi1: TepMOaJIeHTpo,o;BH}Hy~eH CHJJbI,. 
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a TaRiKe TeMTIepaTypHbIX H nOJIeBhlX saBHCHMOCTHX HaMarHHlIeHHOCTH, raJlbBa

HOMarHHTHoro a<p<peKTa !1R / R H 'a'<p<peRTa XOJIJIa, HSMepeHHhlX Ha MOHORPH

cTaJIJIiIlIeCRHX 06pa3n;ax 'CoeAHHeHHH Mnl.88CrO.12Sb B 06JIaCTH TeMnepaTYP 

77 -380° K, BRJIIOlIarom;eH TeMnepaTYPY nepeXOAa aHTH<peppoMarHeTH3M

¢epPOMaI'HeTH3M' T s = 319° K 

IIpHl'oToBJIeHHe o6pasIl;oB H MeTOAHRa HS~tepeUHii 

MOHORpHCTaJIJIhl COeAHHemIH Mnl.88CrO.12Sb rOTODHmICI> CJIep;yrom;HM 06pa-

30M. MeJIKOHCTOJT1IeHHhle nOpOmKH XHMH"'ieCRH 'llICThlX Mn, Cr H Sb1) Tm;aTeJIr,

HO nepeMemHDamICI> H npeCCOBaJIHCI> B CTepiKHH pa3MepaMH' 50 X 8 X 7 JltM3. 

IIpeccoBaHHI>IC cTepiKHH TIO'Mem;aJIHCI> D RBapu;eBhle aMllYJIhl, ROTophle OTKa'll'l

BaJIHCI> AO BhlCORoro 'BaRyyMa, HanOJIHHJIHCI> OllHm;eHHhlM reJIHeM, OTnaHBaJIHCb 

H nOMem;aJIHCb D nelll>. TeMnepaTypa TIellH 'MeAJIeHHO nOBI>IIIIaJIa'CI> AO 700° C 

H B TelleHHe 6 "lac npOH3BOAHJIaCI> BhlAepama ITpH aTOH TeMlleparype. 3aTeM 

'TeMnepaTypa nOBI>IIIIaJIaCI> AO 1000-1050° C, o6pa3en; nJIa'BHJICH H npOH3BOAH

nacl> I~pHCTaJIJIH3an;HH pacnJIaBa. C ~TOH n;eJII>IO aMnYJIa BhlTHrHBaJIaCI> H3 nellH 

co CROPOCTbIO 0,4 cM/"laC B Tellemre 10-11 "lac. IIoJIYlIeHHI.Ie CnJIaBhl nOABep

raJIlICI> peHTreHorpaqlHlIecRoMy H MHRPOCTPYRTypHOMy <pa30BI>IM aHamraaM, 

ROTophle nORa3aJIlI HaJIlIlIHe nOM1IMO OCHOBHOH <pa3hl Mn1.88CrO.12Sb CJIeAOB 

MnSb. RpHCTaJIJIOrpa<pHlIecRHe HanpaBJIeHHH B MOHORpHCTaJIJIaX OnpeAeJIH

.JIHCI> ABYMH nYTHMH: peHTreHorpa<pHlIeCRH no MeTOAY JIaya 11 MarHHTHhlM - C 

nOMOm;I>IO RapAaHOBa nOABeca. 

H3MepeHHH H30TepM HaMarHHlleHHOCTH npOH3BOAHJIHCI> Ha MaHTHHROBI>IX 

MarHHTHI>IX Becax THna ,lJ; OMeHHRamr [ 4]. MaRCHMaJII>HaH HanpHiKeHHOCTI> IIpH

MeHHeMhlX Mar,HHTHI>IX nOJIeH 6hlJIa paBHa 19 kOe. 

8JIeRTpOCOIIpoTHBJIeHHe Hero H3MeHeHHe B MarHHTHOM nOJIe !1R / R, 
a TaRiKe B<p<peRT XOJIJIa, H3'MepHmICI> nOTeHn;HOMeTpHlIeCKHM MeTOAOM C IIOMO

m;I>IO nOTeHn;HOMeTpa IIIITH-1. MeTOAHRa 1I3MepeHHH <l<p<peRTa XOJIJIa 6hlJIa 

aHaJIOrHlIHa OnHCa'HHOH B paUOTe BOJIReHmTeHHa H <I>eAopoBa (5]. ,lJ;JIH lICRJIIO

lIeHHH n060llHhlX 'a<p<peRTOB H3MepeHHH npoH3BOAHmICI> nplI ABYX HanpaBJIe

HHHX M arHHTHoro nOJIH H TOKa B 06paan;e. MaRCHMaJII>HaH HanpHiKeHHOCTI> Mar
HHTuoro nOJIH 6hl.JIa paBua 28 kOe. IIpH H3MepeuHHx HaMarHH'leHHOCTH 11 ram:,

BaHOMarHHTHbIX a<p<peKToB 0'6pa3en; opHeHTHpOBaJICH TaRHM o '6pa30M, liTO Ha

npaBJIeHHe BHemHero MarHlITHOrO nOJIH 6hlJIO rrapaJIJIeJII>HO TeTparOHaJlbHOH 

OCH MOHOI<pHCTaJIJIa, CJIeAOBaTeJII>HO npH T > Ts OHO cOBnaAaJIO C OCI>IO JIerRO-

1'0 HaMarHH'lHBaHHH. 

Y AeJlbHaH TepMOaJIeRTpoABHiKyrn;aH CHJIa coeAHHeHHH Mnt.88CrO.12Sb onpe
.p;eJIHJIaCI> OTHOCHTeJII>HO ... MeAH, npH aTOM HanpaBJIeHHe TenJIOBOrO nOTOI{a CO

BnaAa JIO C TeTparOHaJII>HOH OCI>IO MOHORpHCTaJIJIa. 3HaR TepMoaAc onpeAeJIHJICH 

nYTBM cpaBHeHHH C aTaJI01IHbIMH 06pa3n;aM1I, H3rOTOBJIeHHhlMH H3 BHCMYTa H 

CYPI>MI>I. 

Pe3YJIbTaTbI HSMepeHHH H HX o6cYiKAeHHe 

Ha p HC. 1 npeACTallJIeHl>l TeMnepaTypHI>Ie 3aBHCHMOCTH YAeJII>HOH HaMarHfI

lIeHHOCTH 0', a.A.C. XOJIJIa Ha eAHHllII,Y nJIOTHOCTH TOR a Exd / i (Ex - H3MepeH

HaH a. A. C. XOJIJIa, d - TOJI1n;HHa o'6pa3n;a. i-TOR) H nonepellHoro raJlbBa'HO

MarHHTHoro a<p<peKTa !1R / R, H3MepeHHI>le IIpH HarrpHiKeHHOCTH MarHHTHOI'O ' 

nOJIH 15 kOe ; 3AeCI> iKe AaHa KpHDaH TeMllepaTypHoH 3aBHCHMOCTH YAeJIbHOrO 

aJIeRTpHlIeClwro conpOTHBJIeHHH p (T). RaK BHJJ;HO H3 npHBeAeHHI>IX rpa<pHRon, 

B -o6JIaCTH TeM'llepaTYP 300-330° K Ha6JIIOAaeTCH pe3Roe H3MeneHHe Bcex n e

pe'll'lCJIeHHhlX x apaKTepHCTHR: RpYTOH nOA'I>eM HaMarHHlIeHHOCTH H 8. A. C. 

1) liCIIOJTh30BaJUtCb 8JIeI{TpOJIHTH'leCKHe MapraHen; II XpOM, 06earalf{eHHhle B BaKYYMe. 
CypbMa cop;epmaJIa CJIep;yrom;lIe IIpHMeCII: Ph - 1,5.10-3 0/0 ; As - MeHbme 3. 10-3%. 
Co Ni-6·1O- ·%; Bi-MeHbme 4.10- 5%. ' 



HccJIeAOBaBlIe raJll,BaHOMarHlITHLIX CBoicTB 2029 

XOJIJIa, MaRCHMYM raJIbBaHOMarHHTHOrO a!fJ!fJeRTa H YMeHbmeHHe y.n;eJIbHOrO 
:meRTpH'leCROro COIIpOTHBJIeHHa Ha 24 %. YRa3aHHaa o6JIacTb TeMIIepaTYP 
BI{JIIO'laeT B ce6JI TeMIIepaTYPY MarHHTHoro IIpeBp~eHHJI aHTH!fJeppoMarHe
TH3M - !fJeppoMarHeTH3M Ts = 3190 K (OTHoCHTeJIbHO MeTOp;a OIIpe.n;eJIeHHJI 
Ts 6y.n;eT CRa3aHO HHme.) 06pam;aeT Ha ce6JI BHHMaHHe, 'ITO IIpH H3MeHeHHH 
xapalnepa CIIHHOBoro ynopJI.n;O'leHHJI MeHJIIOTCJI He TOJIbI{O a6COJIIOTHhle 3Ha
<IeHIW raJlbBaHOMarHHTHhlx a!fJ!fJeRToB M / R H a . .n;. c. XOJIJIa, HO TaRme H HX 
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PIlC. 1. Ter.mepaTypHLIe 3aBIlCnMOCTIl YAeJIbHOrO 3JIeKTpIl'leCKOrO 
cOrrpOTlIBJIeHIlJI p, YAeJIbHoil: HaMarHlI'leBHOCTIl a, 3.A.C. XOJIJIa 

E"d / i II raJIbBaHOMarHHTHoro 3<p<peKTa AR / R 

3HaKII. IIpH HH3KHX TeMIIepaTypax, B 06JIaCTH cym;ecTBOBaHHJI aHTH!fJeppoMar
HCTH3Ma, f..R / R H a . .n;. c. XOJIJIa HMeIOT IIOJIOmHTeJIbHbm 3HaR, o.n;HaIW a6co
JIIOTHhle BeJIH'lHHbI aTliX a!fJ!fJeRToB 3Ha'lHTeJIbHO MeHbme, 'leM B !fJeppoMar
HUTHOM COCTOJIHHH. HaIIpHMep, IIplI TeMIIepaType 770 K H HaIIpJImeHHOCTH 
rrOJIJl 15 kOe f..R / R = 0,8.10-5. IIpH TeMIIepaTypax BhlIDe T s, T. e. IIpH Ha
JIH'lHH !fJeppoMarHH'l'HOrO yrropJI.n;O'leHHJI CIIHHOB, 3HaRH !'lR / R H a • .n;. c. XOJI
JIa oTpHu;aTeJIbHhl. 

Ha pnc. 2 11 3 npe.n;cTaBJIeHhl H30TepMbI TIOTIepelJHoro raJIbBaHOMarHHTHoru 
a!fJ!fJeJ{Ta, 1I3MepeHHhle RaJ{ HlIme (pHC. 2), TaR H Bhlme (p11C. 3) TeMnepaTyphl 
rrepexo.n;a. Ha OCHOBaHIIII aTrrx n3MepeH11H 6bIJIH n{)JIyqeHhl' RplIBhle (pHC. 4), 
xapaRTepH3yrom;He TeMnepaTypHYro 3aBHCHMOCTb nOrrepe'lHOrO raJIbBaHOMar
HHTHoro 3!fJ!fJeIna npH pa3JIH'lHhlX HanpmneHHOCTJIX BHemHero MarHHTHoro TIO
JIJI. 3.n;ecbTaR )l{e, RaR H .n;JIJI 06bI<IHhlX !fJeppoMarHeTHRoB B TO'lRe KroPH, Ha-
6JIroAaeTCJI MaRCHMYM I1R / R npH TeMnepaType nepexoAa, OAHaRO BeJIlIlJHHa 
a!fJ!fJ.eRTa nO'lTH B ABa pa3a 60JIbme, 'leM AJIa nepeXOAOB !fJepPoMarHeTH3M
napaMarHeTH3M [6] H, RpOMe Toro, B AaHHOM CJIyqae caMa TeMnepaTypa nepe
xOAa Ts aaBHCHT OT HanpJI)l{eHHOCTH BHemHero MarHHTHoro nOJIJI. iho BH)J;RO 
H3 Toro, 'ITO npH YBeJIlIlJeIrnH nOJIJI mi.6JIIOAaeTCJI cMem;eHHe TeMIIepaTypbI, nplI 
ROTO'POn AocnrraeTCJI MaRcHMYM f..R / R. Ha pHC. 5 nORa3aHO H3MeHeHHe TeM
rrepaTypbI nepexo.n;a Ts, orrpeAeJIeHHOH TIO MaRCHMYMY raJIbBaHOMarHHTHoro 
3!fJ!fJeRTa, B 3aBHCHMOCTH OT Harrpm'ReHHHocTH MarHHTHoro nOJIJI, OTRYAa BH.n;HO, 

2 JRST<I>, No 12 
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PHC. 2. HaOTepMLI raJThBaHOMarHlITHoro 
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PHC. 3. H30TepMLI raJThBaHOMarHlITIIO
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PHC. 4. TeMIIepaTypHLIe aaBHCHMOCTlI raJIbBaHOMarHHTHoro acp<peRTa IIplJ 
pa3HLIx 3IIaQeH1mX IIanplllReHHOCTH BHenmero MarHHTHoro IlOJIH 



MccJIeAOBaHRe ranbBaHOMarHRTHbIX CBOnCTB 2031 

'ITO TeMrrepaTypa rrpeBpam;eHHH aHTHcPepPOMarHeTH3'M - cPeppOMarHeTH3M 

YMeHI.maeTCH C nOJIeM. 8KCTpanOJIHD;HH nOJIyqeHHOR rrpHMOR K HYJIeBOMY nOJIlO 

,u;aeT B03MOmHOCTI. onpe,u;eJIHTI. HCTHHHYIO TeMIIepaTYPY nepexo,u;a Ts = 319 ± 
+ 0,50 K. CMem;eHHe Ts rro,u; ,u;eHcTBHeM MarHHTHoro nOJIH npH aTOM paBHo: 

dTs / dH = (-0,33 + 0,04) .10- 3 epa8 · Oe-1, 

Heo6xo,u;HMO OTMeTHTI., 'ITO rrOJIyqeHHOe 

06paTHOMY 3HaqeHHIO BeJIHqHHM dHn / dT, 
xapaKTepH3yrom;eH H3MeHeHHe noporoBortJ 

IIOJIH H n, npHBO,D;Hm;erO K pa3pymeHHIO 

aHTHcPepPoMarHHTHoro COCTOHHHH, C TeM

nepaTYPoH (2]. 

3HaqeHHe dTs / dB COOTBeTCTBYE1 
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PRC. 5, 3aBIIcIIMoCTb TeMnepaTypbl 
rrpeBpam;eHHH T B OT HanpIDKeHHOCTJ'I 

MarHHTHoro ITOJIH 

Pe3YJII.TaTI.I H3MepeHHH 8cPcPeKTa XOJl
JIa npHBe,u;eHM Ha pHC. 6, H3 KOToporo BH,u;

HO, llTO npH HH3KlIX TeMnepaTypax B 06-

JIaCTH cym;ecTBoBaHHH aHTHcPeppoMarHe

TH3Ma 8.,u;. c. XOJIJIa JIHHeHHO 3aBHCHT OT 

HanpHmeHHOCTH BHemHeTO MarHHTHoro 

rrOJIH TOJII.KO ,u;o TeMIIepaTypM 1540 K. 
B HHTepBaJIe TeMrrepaTyp 154-2800 K 
YKa3aHHaH BMme mIHeHHaH 3aBHCHMOCTb 

HapymaeTcH, a rrpH TeMrrepaTypax 283 u 
2920 K MeHHeTCH 3HaK 8cPcPeKTa C YBeJIHlJeHHeM HarrpHmeHHocTH MarHHTHoro 

rrOJIH. B 06JIaCTH cym;ecTBoBaHHH cPepPoMarHlITHoro ynopH,u;olleHHH crrHHOBhlX 

MarHHTHI.IX MOMeHTOB, T, e. nprr T > Ts, 3aBHCIIMOCTI. pa3HocTH rrOTeHD;HaJIOB 
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PHC, 6, MaOTepMLI a,A,c. XOJlJla 

XOJIJIa OT HarrpHmeHHOCTH MarHHTHoro rrOJIH TaKaH me, KaR y 06I.IllHhlX cPeppo

MarHeTllKOB. B 8TOM cJIy<rae, KaR H3BecTHo, nOJIe XOJIJIa MomHO rrpe,u;cTaBHTb B 

BH,u;e CyMMhl ,u;ByX llJIeHOB, O,D;HH H3 KOTOPI.IX nponopD;HOHaJIeH HanpHmeHHocTE 

lmrHHTHoro 1I0JIH, a BTOPOH HaMarHlryeHHOC'I'rr. OCHoBHoe BHllMaHHe rrpH HCCJIe-

2· 



Q032 H. II. rpam~aRKIIHa 

MBaHHII <l<I4>eKTa XOJlJIa B InoH OOJIaCTII TeMIIepaTYP (T > Ts ) "MM 0 6pam;aJIIf 

Ha IIccJIeAOBaHHe CIIOHTaHHOrO KO<lcPqllID;HeHTa XOJlJIa R s, KOTOPhlH Bhl'IIICJIHJI

CH 1I3 COOTHomeHIIH Rs = (Esd / i) / as, rAe Esd / i - CIIOHTaHHaH <l. A. C. XOJI

JIa, OIIpeAeJIeHHaH ,;)KcTpaIlOJIHD;lIeH K HYJIeBOMY 1I0JIIO JIIIHeHHOH 'la'CTII KpHBhlX 

Exd / i (H ) nplI 60JIbmlIX 3Ha'IeHlIHX 1I0JIH. ClloHTaHHaH HaMarHlI'leHHOCTb a.; 
OllpeAeJIHJIRCb KaK HaMarHlI'IeHHOCTb HaCbIm;e'HHH 0'6pa3D;a IIpH AaHHoH TeM

lIepaType. IIPII paCCMOTpeHlI1I Bhl'IHCJIeHllbIX 

3Ha'IeHHH Rs 06pam;aeT Ha ce6H BHIIMaHlIe 

60JIbmaH BeJIII'llIHa CIIOHTaHHOH 1I0CTOHHHOH 

I-HH-t-t-t-+-+-t--I-:7i"'~ XOJIJIa. TaK, HanpHMep, IIplI TeMllepaType 

9 ,)I' v T / 8t = 0,605 AJIH Mnl,SSCrO,12Sb Rs = ' 
iP = 547 . 10-10 V . etA· G· CM2, a AM HHKeJIH 

~ Rs = 6,8 . 10-10 V· e/A . G . CM22). TeM-

.4 lIepaTypHaH 3aBlICHMOCTb Rs coeAlIHeHIDI 

7 

5 JID JJD J~D J5D JoD JlfJ JHD Mnl ,8SCrO,12Sb 1I0Ka3aHa Ha pHC. 7, 1I3 KOTO-
r. OK poro BIIAHO, 'lTO Rs paCTeT C YBeJIH'leHHeM 

PHC. 7. TeMllepaTYPHaH aaBIICII
MOCTb cnoHTaHHoii: nOCTOJIHHOH 

XOJIJIa R. 

TeMllepaTypbI. 8THM 06'bHCHHeTCH B03paCTa

HlIe <l : A. C. XOJIJIa B 06JIaCTlI T> Ts, KorAa 

HaMarHH'IeHHOCTb Ha'lllHaeT lIaAaTb C POCTOM 

TeMllepaTYPpI. ' 

11:3 rpacPHKOB, IIpHBeAeHHhlX Ha pHC. 6, BRAHO, 'lTO 1I0JIeBhle 1I0CTOHHHble 

3cPcPeKTa XOJIJIa Rs 11 Ro IIMeIOT pa3Hble 3HaKH: Rs - OTpHD;aTeJIbHa, a R o, 
IIJIII «06hlIUIOBeHHaH» KOHCTaHTa Xo JIJI a , OllpeAeJIeHHaH 110 HaKJIOHY KPIIBOH 

Ex (H) B 06JIaCTH CHJIbHbIX 1I0JIen, HMeeT 1I0JIOlliHTeJIbHbIH 3HaK. TaIillM oopa-

30M, MO)KHO 6bIJIO 6bI 1I0JIaraTb, 'lTO OCHOBHbIM TIIIIOM HOCHTeJIeH <lJIeKTpll'Ie

CKoro TOKa B coeAIIHeHllli Mnl,SSCrO,i2Sb HBJIHIOTCH AhlpKH. 8TOT BhlBOA COBlla

AaeT C BhlBOAOM HeAaBHO orry6JIlIKOBaHHOH pa60Thl [7], B KOTOPOH IIPOII3BOAl'l

JIHCb 1I3MepeHHH ';)cPcPeKTa XOJIJIa TOJIbKO IIpR KOMHaTHOH TeMllepaType AByx 

06pa3D;OB COeAlIHeHIIH Mn2-xCrxSb pa3JIII'IH-orO XRMII'IeCKOrO COCTaBa (Xi = 0 
H X2 = 0,16) . IIoCKOJIbKY Tel\mepaTypa IIpeBpam;emm 3aBlIClIT OT COAeplliaHHH 

xpOMa, OAHH H3 06pa3D;oB IIplI TeMIIepaType 1I3MepeHHH 6bIJI B cPeppOMarHHT

HOM, a APyroH - B aHTHcPeppOMarHHTHOM COCTOHHIIH. Ha OCHOBaHlI1I OllpeAe

JIeHIIH KOHCTaHThl XOJIJla aHTH<i>eppoMarHHTHoro 06pa3n;a H llOJIeBOH llOCTOHH

HOH Ro cPepPOMarHIITHoro 06pa3D;a 6bIJI CAeJIaH BbIBOA 0 TOM, 'lTO C H3MeHe

HReM xapaKTepa CIIRHOBoro yrropHAO'IeHIIH B <lTHX coeAHHeHIIHX 3HaR H 'lHCJIO 

HOCIITeJIeH <lJIeRTpH'IeCKOrO TORa OCTalOTCH HeH3MeHHbIMH. OAHaRO 1I0.rry'leH

Hble HaMH AaHHbIe YKa3bIBaIOT Ha TO, 'lTO a. A. c. XOJIJIa B coeAlIHeHHHx 

Mn2-xCrxSb CJIOlliHbIM 06pa30M 3C\BIICIIT OT TeMllepaTypbI .II 1I0JIH: MeHHeTCH 

3HaK <lcP<i>eRTa He TOJIbKO C TeMllepaTypOH, HO II C HOJIeM, HaKJIOH RplIBbIX 

Ex (H) B aHTlIcPeppoMarHHTHoii 06JIaCTH .lI3MeHHeTCH C POCTOM TeMllepaTypbI, 

1I0<lTOMY IIO H3MepeHlIHM <lcPcPeKTa XOJIJIa, IIpOBeAeHHbIM TOJIbRO IIpH OAHOH 

TeMIIepaType, RaR aTO AeJIaeTCH B n;rrTllpyeMoH pa60Te BHpmTeATa [7], HeJIb3H 

CAeJIaTb OAH03Ha'lHbIX BhlBOAOB 0 THlle H 'lIICJIe HOCIITeJIeH TOKa IIplI lIepe

XOAe aHTlIcPeppOMarHeTlI3M - cPeppOMarHeTlI3M. KpOMe Toro, KaK Yllie Heo,n;HO

KpaTHO YKa3bIBaJIOCb B JIIITepaType [S, 9], OllpeAeJIeHlIe Ro 110 TaHreHCY yrJIa 

HaKJIOHa Ex (H) B CIIJIbHbIX MarHHTHbIX 1I0JIHX He BcerAa MO)I,eT ObITb HCIIOJIb-

30BaHO IIpH IIcCJIeAOBaHIIlI acPcPeKTa XOJIJIa B cPeppOMarneTlmax, TaK RaK IIplI 

aTOM He Y'llITbIBaeTCH BJIlIHHlIe lIapallpOD;ecca. 

2) Bce nplIBe~eHIIbIe B HacTo~e:ii pa60Te ~aHHLIe nOJIy'IeHLI nplI IISMepeHlIlI O~O-
1'0 11 Toro me o6pasn;a. HaMepeHlIJI Ha ~PYrlIX 06paan;ax, BLIpeaaHHLIX lIB 3Toro ll<e ' MO
HOHplICTaJIJla, nOHaaaJIlI, 'ITO xapaKTep TeMllepaTypHLIX II JIOJIeBLIX saBIICIIMocTeii: BceK 
IICCJIe.n;OBaHHLIX napaMeTpOB COXpaHJIeTCJI HeIISMeHHLIM, O~HaKO lIX a6COJIIOTHLIe SRd
'IeHlIH"MeHJIIOTCJI 'B aaBIIClIMOCTlI OT o6pasn;a. 9TlI HSMeHeHIIJI paBHLI: P ~ 30%, a ~10% 
1'i: R. ~ 18% lI ' CBJI3aHLI, nO-BlIAlIMOMY, C HepaBHOMepRLIM pacnpe~eJIeHlIeM ' xpoMa 
B CmIaBe. 
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J1.JUI TOrO lIT06bI rrOJIY'IHTb CBep;eHHJI OTHOCHTeJIbHO THrra OCHOBHbIX HOCH-

1'eJIeH TOKa He3aBHCHMbIM rryTeM, Mhl HCCJIep;OBaJIH TeMnepaTypHyro 

3aBHCHMOCTb yp;eJIbHOH TepMmmeKTpop;BHiKy~eH CHJIbI a coep;HHeHHJI 

Mnt,SSCro,12Sb B HHTepBaJIe TeMnepaTyp 220-380° K. 8TH p;aHHbIe npep;CTaB

JIeHbI Ha pHC. 8, oTKyp;a BHP;HO, liTO TepM08JIeKTpH'IeCKHe CBOHCTBa, TaK iKe KaK 

H Bce p;pyrHe HCCJIe)J.OBaHHbIe HaMH B HaCTo~eH pa60Te <pH3HlIeCKHe CBOHCT

Ba, B 06JIaCTH TeMrrepaTypbI MarHHTHoro npeBpa~emUl HcnbITbIBaIOT aHOMa

JIHIO, KOTOpaJI no CBoeMY xapaKTepy aHaJIOrHlIHa aHOMaJIbHOMY H3MeHeHHIO 

yp;eJIbHOrO 8JIeKTpH'IeCKorO COnpOTHBJIeHHJI H CBJI3aHa C YMeHbIIIeHHeM Tep

M08P;C npH nepexop;e aHTH<peppOMarHeTH3M - <peppOMarHeTH3M. O)l;HaK.O 3HaH 

tl,J1vj O K 
-12 

-0 
~ 

~ i<l,., 
'OIl , 

fg,p 

~ I..::L '" 
.dt:7 

/} 

lZ/} Z~/} ZO/J ZDIJ JIJIJ JZIJ J*/} Jo/} JDIJ 1, ° K 

PHC. 8. TeMlIepaTypHaJI aaBHCHMOCTb YAeJIbHOii TepMo-
3JIeI<TpOf(BRlIrym;eii CHJIhI 

TepM08p;c He nOJIOiKHTeJIbHbIH, KaK CJIep;OBaJIO 6bI OiKHp;aTb Ha OCHOBaHHI1 

orrpep;eJIeHHJI Ro, a OTpHn;aTeJIbHbIH no BceM HCCJIep;OBaHHOM HHTepBaJIe TeM

nepaTyp, T. e. H B <peppo- H B aHTll<peppOMarHHTHOM COCTOJIHHH. B CBJI3H co 

CKa3aHHbIM BbIIIIe MOiKHO nOJIaraTb, liTO pa3HbIe 3HaI<H Ro H a B <peppOMarHHT

HOM COCTOJIHHH 06pa3n;a 06YCJIOBJIeHbI OIIIH6I{aMH B onpep;eJIeHHH Ro 3a clIer 

Toro, liTO He YlIHTbIBaJICJI napanpon;ecc. Op;HaKO 06':bJICHHTb paCXOiKp;eHHe 3Ha

IWB Ro H a B 06JIaCTH HH3KHX Te~mepa1'yp, T. e. B aHTH<peppOMarHHTHOM CO

CTOJIHHH, npep;CTaBJIJIeTCJI 3aTpyp;HHTeJIbHbIM, liTO, B CBOIO Ollepep;b, He n03BO

JIJIeT Cp;eJIaTb OI{OHlIaTeJIbHOrO BbIBop;a 0 xapaKTepe OCHOBHbIX HOCHTeJIeii 

8JIeI{TpHlIeCIwro TOKa B aTOM coep;HHeHHH. 

3HallHTeJIbHOe H3MeHeHHe yp;eJIbHOH TepM08JIeKTpOp;BHiK~eH CHJIbI rrpll 

npeBpa~eHHH YKa3bIBaeT Ha TO, liTO 1I3MeHeHHe MarHHTHOH CTpyKTypbI coep;H

HeHHJI corrpOBOiKp;aeTCJI H3MeHeHlleM IWHn;eHTpan;HH HOCHTeJIeH 3JIeKTpH'Ie

CKoro TOKa, I{OTOpOe 06YCJIOBJIeHO H3MeHeHHeM CTerreHH JIOKaJIH3an;HH d-8JIeK

TpOHOB. OCHOBaHHeM P;JIJI TaKoro rrpep;rrOJIQ}KeHHJI CJIYiKaT TaKiKe pe3YJIbTaTbl 

HeHTpOHorpa<pH'IeCKHX HCCJIep;OBaHHH (3], COrJIaCHO KOTOPbIM YCTaHOBJIeHO. 

'ITO rrpH MarHHTHOM <pa30BOM rrepexop;e B C0ep;HHeHHJIX Mn2-xCrxSb H3Me

HmOTCJI BeJIH'IHHbI MarHHTHbIX MOMeHToB Mnl 1'1 MnII, 3aHHMaIO~Hx pa3-

JllIlIHbIe KpHCTaJIJIOrpa<pH'IeCKHe rrOJIOiKeHHJI. B aRTH<peppOMarHHTHoM co

CTOJIHHII (T < Ts) 3HalleHHJI MarHHTHbIX MOMeHTOB Mnl 1'1 MnII COOTBeT

CTBeHHO paBHbI 1,4 1'1 2,8 !kB. IIPH rrepexop;e B <peppoMarHHTHoe COCTOJIHHe 

(T> Ts) MarHHTHbIH MOMeHT Mnl yneJIH'IHBaeTCJI Ha 0,4, a MarHHTHbrll MO

MeHT MnII YMeHbIIIaeTCJI Ha 0,5 !kB. TaKHM 06pa30M, yneJIH'IeHHe 8JIeKTpO

rrpOBop;HOCTH B <peppoMarHHTHoM COCTOJIHHH MOiKeT 6bITb CBJI3aHO He TOJIbK~ 
C yneJIH'IeHHeM rrO)l;BHiKHOCTH (sa C'IeT Toro, liTO paCCeJIHHe Ha <pepPOMarHO

Hax MeHbIIIe, lIeM paCCeJIHHe Ha aHTH<peppOMarHOHax), HO TaKiKe 1'1 C YBeJIH

'IeHHeM 1IHCJIa HOCHTeJIeH 3JIeKTpH'IeCKOrO TOKa, liTO CKaSbIBaeTCJI Ha TaKHX 

KHHeTH'IeCKHX 8<p<peKTax, I{aK 8JIeKTpOrrpOBop;HOCTb H TepM08p;c. 

B CBJISH C 8THM rrOJIYlIaeT rrpOCToe 06':bJICHeHHe HaJIHlIHe OTpHn;aTeJIbHOrO 

TeMrrepaTypHoro K08<P<PHn;HeHTa 8JIeKTpOCorrpOTHBJIeHHJI B TeMrrepaTypHOM 
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'Ifi[TepBaJIe 310-330° K, BRJIIOTIaIOm;eM TeMnepaTYPY npeBpam;eHHH Ts. IIo

CROJIbRY npeBpam;eHHe He npOHCXOP;HT nOJIHOCTbIO B OP;HOH TeMIIepaTypHOR 

TOTIRe Ts, a pasMhlTo no TeMnepaTypHoMY HHTepBany npHMepHo Ha 20°, TO 

BnOJIHe eCTeCTBeHHO npep;nOJIOIKHTb, TITO BOSHHRHOBeHHe nOJIyrrpoBOp;HHROBO

ro xapaRTepa npOBOp;HMOCTH B paROHe Ts OOYCJIOBJIeHO HaJIHTIHeM reTepocpas

Horo COCTOHHHH H He CBHsaHO C BOSHHRHOBeHHeM m;eJIH B 3JIeRTpOHHOM 3Hep

reTHTIeCROM cneRTpe Bem;eCTBa npII ero nepexop;e HS aHTHcpeppOMarHHTHoro 

B cpeppOMarHHTHoe COCTOHHHe. ¥MeHbmeHHe 3JIeI{TpHTIeCROrO conpOTHBJIeHHH 

C POCTOM TeMnepaTypbI B paiiOHe Ts BbISBaHO YBeJI][T{eHHeM ROJI][T{eCTBa cpeppo

MarHHTHOR cpaShl, HMeIOm;eR SHaTIHTeJIbHO o6JIJ,myro 3JIeRTpOnpOBop;HOCTb, TIeM 

aHTHcpeppOMarHHTHaH cpasa. 

PasHbIH xapaRTep TeMIIepaTypHbIX H nOJIeBhlX saBHcHMocTeR raJIbBaHO

MarHHTHbIX 3cpcpeRTOB B cpeppo- H aHTHcpeppOMarHHTHOR OOJIaCTHX npH OP;HOM 

l'I TOM me THIIe RpHCTaJIJIHTIeCROR CTPYRTyphl Yl{aShlBaeT Ha cym;ecTBeHHoe 

3HaTIeHHe P;JIH 3THX 3cpcpel{TOB xapaRTepa cnHHOBoro yrropHp;OTIeHHH. 

B SaRJIIOTIeHHe HeOOXOp;HMO OTMeTHTb, TITO aHaJIOrHTIHlJm Xapal{Tep 3JIeJ(

rpHTIeCI{HX H raJIbBaHOMarHHTHhlX CBORCTB, a TaRme HX aHOMaJIHH npOHBJIJI

IOTCH B OOJIbmoii: rpynne pep;HOSeMeJIbHhlX MeTaJIJIOB niHr MarHHTHOM npeBpa

~eHHII B TOTIRe 8 2, B I{OTOPOR npoHcxoP;HT nepexop; HS reJIHROHp;aJIbHOrO 

aHTHcpeppOMarHHTHoro COCTOHHnH B napaMarHHTHoe (10] . 
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INVESTIGATION OF THE GALVANOMAGNETIC PROPERTIES 
OF MousCro.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 M! R and the Hall effect are presented. The measurements 
were performed on a single crystal of Mnl· 88Cra· I~b in the temperature range from 77 
Lo ::l80° K including the antiferromagnetism - ferromagnetism transition temperature 1' •. 
It is found that all characteristics enumerated above undergo a sharp change during the 

'transformation. The value dT.! dB = (-0.33 ± 0.04) .10-8 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. 
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