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BJIIIHHIIE )1;ABJIEHIIH HA 3JIEKTPlIQECKOE COIIPOTIIBJIEHIIE 
II TEMIIEPATYPY AHTII<I>EPPOM:ArHIITHOrO ' 

IIPEBPA~EHIIH EBPOIIIIH 

H. II. rpa:JIC8anJi,una 

ITpoBe)J;em.r iH3MepeHHJI 3JIeRTpl'l'IeCIWrO conpOTIIBJIeHIfJI R eBpOllIIJI rrpH rH)J;pOCTaTH
'IeCROM .n;aBJIemm: .n;o .14000 l>e/cM2. ITo RpHBhlM R (T), II3MepeHIlbIJII B 06JIaCTn TeMllepa
Typhl aHTIIcPeppoMarmrTHoro rrpeBpan:(eHHJI eN = 90° K, orrpe.n;eJIeHO cMerqemre TO'lRH 
HeeJIJI B eBponHH npH BcecTopomreM CmaTJilH 06paa:u;a. YCTaHOBJIeHo. 'lTO .n;aBJIeHlIe P no
BhlmaeT TeMllepaTYPY aHTHcpepPOJllarmrTHOro npeBparqeHlfJI, Jil3MeHemre EI N (P) HOCHT 
HeJIJilHeaIlbIa XapaRTep. BapH'lecRJilR R08cP<PHD;HeHT 3JIeRTpocorrpOT1l1lJIeHIfJI eBpOnJilJI npH 
ROJIIHaTHOa TeMllepaType lfMeeT oTpII:u;aTeJIhIlbIa 3Ha~. 

BBe;a;eHHe 

l1aMeHeHHe T6NllIBpa-ryp MarHH'I'HbIX rrpenpam;eRHiI TJDReJIhlX pep;KOaeMBJIb

HbIX MeTaJIJIOB (Gd, Tb, Dy, Ho) nop; p;eiIcTnneM BcecTopoHHero ~JRaTHH H3-

MepJIJIOCb YJRe Heop;HoKpaTHo. Op;HaRo p;o HaCTOJIm;el'O BpeMBRH rpynna JIer

RHX pe,D;IWaeMBJIbHhlX MeTaJIJIOB (OT Ce AO Gd) C 3TOiI TO'IKII apeHHJI OCTaeTCJI 

IIO'ITH He nCCJIep;OBaHHoM. IIPElJ];IIPJIHMMa,JIIICb IIonbITKH orrpep;eJIHTb BJIHJIHHe 
p;aBJIeHHJI Ha TeMnepaTypy aHTHtPepPOMarHHTHoro npenpam;eHHJI enpOIIl'IJI, 

O,D;HaRO aHal{ H BeJIII'IHHhl npOJl3BO,D;HhlX deN / dP, nOJIyqeHHhle C nOMOm;blO 

MarHHTHhlX [1] H 3J1'e'KTpH'leCRHX (2] H3MepeHHiI, He OOOTBeTCTnOBaJIH p;pyr 
p;pyry. ' 

BJIHJIHHe ~aBJIeHHJI Ha 3JIeKTplI'leCROe COIIpOTllBJIeHHe eBpOITHJI HCCJIep;OBa

JIOCb B p;nyx pa60Tax (3. 4], rp;e 6bmo ycraHOBJIeHO, 'ITO 6apH'leClmiI K03tPCPH.J 

n;HeHT 3JIeK'l'piff'IeCROrO COnpOTIIBJIeHHJI eBpOnIIJI, .B O!I'JIH'lHe OT Bcex p;pyrlIX 

pep;~03eMeJIbHhlX MeTaJIJIOB, lIMeeT IIOJIOJRHTeJIbH:r:.rH 3Ha1\. · YKaaaHHbre pa60Thl 

6bIJIH BbmOJIHetHbI C HCIIOJIb30BaHHeM 3l{CnepHMeHTaJIbHOiI TeXHHKH, c03p;alO~ 
ru;ei[ RBa3Hl'EJu>ocTaTJI1IeCKHe p;aBJIeHHJI nyTeM BcecTopoHHero. CJR'aTlJJr 06pa3-

u;a n TBepp;oiI ynpyooiI cpep;e. B 3110M CJIy'Iae He HCRJIlO'IetHa BOaMOiRHOCTb 

nJIaCTH1J:eCROiI getPopMan;HJl 06paan;a rrpH CJRaTHH, l{O'FopaJI H .MOrJIa 6hlTb npH- . 

'!HHOi[ nOJIOmHTeJIbHoro «aHOMaJIblHOl'O» aHaKa 6RIpH'le~I)oro I{03tP~HetH'I'a 
3JIeKTpH'leCKOrO COnpOTHBJIEffiIDI eBpOITHJI. B CBJI3H C 3THM nlle.u;cTaBJIHJIO HH

Tepec rrpOBeCTH nop;o6Hbre :n:CCJIep;OBaHHJI B YCJIOBHHX r.rr.u;pqcTaTH'leCKHX p;aB

JIeHHiI. 

B 'lIacToJIm;eiI pa60Te npIIBO,D;JITCJI pe3YJIbTaTbI 3KcIIeplUr';etHTaJIbHOrO IICCJIe
p;OBaHHH BJIHJIHHJI rnp;pOCTaTH'leCJ:{oro p;aBJIeHHH Ha 3JIeRTprieoKoe ',COrrpOTIIB~ 
JIeHHe H TeMnepaTYPY aH'lWltPeppoMarHHTHoro rrpeBpaPl,eHHJI e.nponrur. 

j • 

Pe3YJll>TaThl H3MepemIii. H HX oocymp;eliHe I 

l1aMepeHHe 3JIBl{TpOCOnpOTHBJIeHIIJI enpOIIHJI npOHaBO~JIOCb C HCnOJIbaO

BaHHeM AnYx pa3JIII'lHbIX KaMep BbICOKOl'O p;alme'RllJI. ' BapH'leCKHiI K03tPtPH-' 
, . I 

u;rreHT 3JIeRTpOCOnpOTIIBJIeHHJI onpep;eJIflJICJI TOJIbRO IIpn KOMHaTHbIX TeMIIe-

paTypax. B 3TOM CJIyqae ·.ncecTop01HHee ciRaTHe 06paan;a l ocym;eCTBJIJIJIOCb B 

KaMepe, p;aBJIeHHe, B KOTOpoiI C03p;~aJIO.Cb ~ nOMOID;blO . Ko~peccopa cHcieMhl 

JI. <D. Bepem;arnHa n MYJIbTHllJIHRaTOpa; rr03BOJIJIrom;ero ' nOJIY'laTb M.aKCH-
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Ma~bHhle AaBJIeRIDI AO 114000 KZ/CM2; ope~oH, nepeAaIO~eH AaBJIeHHe, CJIYiKH

JIa CMec}' TPauc«PoPMaTOpHoro MaCJIa C HsoneHTaHOM. MeTOAHRa HSMepem'IJI 
3JIeRTpOOOIIpOTHBJIeHIIH, TeMnepaTypbI H AaBJI9IHHJI 6bwa aHaJIOrlf'lHa OIIHcaH

HOH HaMH pauee 1(5]. IIpH MOHTame 06pasD;a H H3MepeHHHX npHHHMaJIHCb He-

06XOAHMhle Mephl AJIH IIpe;n;OT'Bp~eHIIH OKHCJ1eHIIH eBponHH. 

BJIHHHHe AaBJIeHlUI Ra Te1.mepaTypy aHTHtPepPoMarHHTHoro npeBpa~eIDIH 
onpeAeJIHJIOC}' Ha OCROBa:IIHH HSMepeHHlI TeMnepaTypH},IX saBHCRMOCTeH 3JIeR

TpoconpOTHBJIeHIIH. Ra'Mepa BhlCORoro AaBJIeHHH, ROTopaH HCnOJIbSOBaJIac}' 

AJIH 3TlIX HSMepEmHH, a Taxme Me-

TOA COSAaHHH BhlOOKHX AaBJIemtii: R'/O-a, OM 

npH HRSKHX TeMTIepaTypax 6hIJ1H 1.25r--'--~-'--'--'r--r--.--,--. 
aHaJIOrlPIHhl OnHCaHHbIM HD;Ke-

[6] 1,20 
BH'IeM • ~ 

,1J;aHHhle HSMepeHHH no 'BJIHH- 1,15 t--+--+--t---I~.:::lI:>*-;;--t---+--+--l 
HHIO AaBJIeHIIH Ha 3JIeRTplf'leCROe 1 ~I--
cOnpOTHBJIeHHe e:BpOIIHH IrpH TeM- 1,10 t--+--+-j--ft--+,..ooo----l--+--.:p:..-..".k~~f 
nepaType 17° C npep;CTaBJIem.I Ha 1,05r---t---h~-1-~iiio.~'-~:L~l:=+/J.;-+--l 
pHC. 1, oTRy.p;a !BH)J;HO, 'ITO BceCTO~ / (J 2_ 3 
poHHee CiKaTH'e rrp1tBO)J;llT R ~OO 1--+---If--+-H<4---I--+--+---j.---.j 
YMeubmemno 3JIeRTPlI'IeCROrO CO- ;I ~ 
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PRc.2 
PBC. 1. BJIlIlIHHe )J;aBJleH1lJl na llJleKTpoconpoTHBJIeHHe eBpOIDIJI npll Iw:r.maTBoH TeMnepa-

TYpe. I1YHRTRpHan RpBBan - R-I dR / dP 

PIlC. 2. TeMllepaTYPHLle saBllCHMOCTB llJIeKTpoconpoTHBJIeH1lJl: I,pHBalI 1 - npII aTMoc<ilep
HOM ,n;aBJIemm (aN = 900 K), 2-npll P = 2700 1>z/cJt£2 (eN = 92,3°K), 3-IIPB P = 
_ = 5500 "Z/CM2 (eN = 93,WK) R 4-nplI P = 10400 "Z/CM2 (B N = 94,5° K) 

npOTHBJIeHHH eBpOIIHH. BapH"IeCKHH R03tPtP~eHT 'Y = R-1dR/ dP onpeAe

JIHJICH rryTeM rpatPlI'IeCROrO .u;ntPtPepeHD;RpOBaHHH RpHBbIX R (P) / Rj , rAe Rl -
3JIeKTplI'lecRoe (:onpoTHBJreHHe IIpR aTMoctPepHOM AaBJIeHH1I. Hs pMC. 1 
(rryHRTHpHaH RPHBaH) BHp;HO, 'ITO B 06JIaCTH HH3.KHX AaBJIelllIii a6COJIIOTHOe 

3Ha'Iemre 'Y :neC'KOJIbRO MewIeTCH C POCTOM P, a B HHTepBaJIe OT 5000 AO 

14000 KZ/ CM2 BeJIH'IHHa 'Y OCTaeTCH nOCTOHHHOH H paBHa 3,8 ·10~ KZ/ CM2. 

TaRRM 06pasoM, npH I"l'IfWOCTaTHlJeCROM cma'l1JIH SRaRH BeJllI1IRHa 6aplI'leCROrO 

R03tP<pRD;lleRTa 3JIeRTPoconpOTHBJIeHHH eBpOIIHH TaRHe me, RaR H Y Bcex «ROP

MaJIbHblX») MeTaJIJIOB. 

Ha pRC. 2 IIplfBep;eHhl KpJiIBhle T6MnepaTypHoH saBHCHMOCTR 3JIeRTpOCO

!lpOTHBJIeHHH eBpOIIHH IIpH 'IeThlpeX paaJIH"IHhIX SHa'IeHHHX AaBJIeHHH: aT

¥OCtPePHOM, 2700, 5500 H 10400 KZ/CM21). Ha rpatPHRoB DHAHO, 'ITO BceCTO

pOHHee cmarne npRBoWlT K cMem;eHHlo RpRBhlX R (T) B CTOPOHY 60JIee BbICO

J{l[X TeMIIepaTyp, T. e. TO'IKa HeeJIH C POCTOM AaBJIeHHH nOBbImaeTCH. 

I) "YRaaauHLIe )l;JIJI Ramp;oro ~JJa HaMepeHD:ii: )l;aBJIeHHlI COOTBeTCTBYIOT TeMlIepaTV
pe €I N. 
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Ha pRC. 3 nOKa3aHO H3MeHeHHe 3Ha'leHHH ElN B 3aBHCHMOCTH OT ,n;rumeHiIDl. 

TIpoH3BOp;HaH dEl N / dP B 06JIacTH HH3KHX ,n;aBJIemrH (P "...., 1000 -,.e/ CM,2) paB

Ha 9·10-4, epaiJ·-,.e-i ·cM,2, C POCTOM ,n;aBJIeHHH OHa ·YMeHbmaeTCH H rrpH P = 
= 10000 -,.e/ Clft2 paBHa "" 1,5.10-4 epaiJ· 
. xe-i . CM,2. .a 0 oN , K 

IIoJIY'IeHHbIe HaMH peaYJIbTaTbI He CorJIa- 98 
CYIOTCH C ,n;aHHbIMH ,n;pyrHx aBTopoB. He
,n;aBHo 6bIJIa orry6mIKoBaHa pa60Ta (2] , 94 
B KOTOPOH CMeIIJ;eHHH eN C p;aBJIeHHeM orrpep;e- 92 
JIHJIOCb C rroMoIIJ;bIO aJIeKTpH'leCKHX H3MepeHHff, 

rrpOBep;eHHblX B 06JIaCTII TeMITepaTYP 77 -7- 90 
-7- 2.000 K II KBa3lIrlI.)l;pOCTaTlI'IeCI{lIX p;aBJIeHIIH 88 

V 
.rio 90 7'i6ap, rrpII aTOM 0I{a3aJIOCb, '1:1'0 B 06JIaCTH 0 
,n;aBJIeIRlIH OT 40 p;o 90 x6ap BceCTopOHHee cma-

,.. k--10-
~ i"'"" 

V 

4000 8000 12000 
P,HZ/CH2 

TIIe nplIBOp;HT K nOHHmeHlIIO TO'lrur HeeJIH, a 

B HHTepBaJIe p;o 40 x6ap HHKaHHX H3MeHeHHH 

eN c p;aBJIeHHeM He 6bIJIO 06HapymeHO. IIo-BH

P;HMOMY, npll'ulHoii pa3Horo xapaHTepa II3MeHe-

PHC. 3. 3aBHcHMoCTb Te~mepaTY
pbx aHTlHpeppOMarmrrHoro npe

Bpam;eHllJI OT .I\aBJIemUI 

HHH ElN (P) II R (P), onpep;eJIeHHbIX rrpH pa3-
JIH'IHbIX YCJIOBHHX BcecTopoHHero cmaTIIH, HBJIHeTCH nJIaCTlI'IeCHaH p;e<popMa

D;HH 06pa3D;a npH Ima3HrHp;pOCTaTH'IeCIWM p;aBJIeHHH. 
ABTop BblpamaeT 6JIarOp;apHOCTb H. B. BOJIHeHIDTeHHY II l1. r. <I>aHHp;OBY 

3a npeAoCTaBJIeHHe 06pa3:qOB eBponHH H B. C. Y JIbI6HHY aa nOMoIIJ;b npH H3-

MepeHHHx. 
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EFFECT OF PRESSURE ON THE ELEGTRIC RESISTANCE 
AND ANTIFERROMAGNETIC TRANSFORMATION 

TEMPERATURE OF EUROPIUM 

N. P. Grazhdankina 

The electric resistance R of eurQpium is measured at hydrostatic pressures up to 
14000 kg/cmz. The shift of the Neel point in europium induced by hydrostatic pressu
re on the sample is determined on basis of the R (T) curves measured in the vicinity 
of the antiferromagnetric transformation temperature 8 N = 90° K.. It is found that 
pl'6SSUl1e P va,ises t.he ,antif~nramagnetic tnaIl!SfoomatJiOOl oomperat\.m'e and tfue variation 
()f 8 N (P) is of a nonlinear nature. The baric coefficient for electric resistance of 

e uropium at room temperature is negative. 
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