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peHEUI tlR / R RaR qJymrn;HH H npn p;aBJIeHHH 8000 y;,r/CM2• Ha OCHOBaHHH no

JIY'IeHHhlX HSOTepM CTPOHJIHCl> RpHBhle nR / R = f (T) , XapaRTepHSYIOm;He 

TeMnepaTypHYIO saBHCHMOCTb raJIbBaHOMarHJtlTHoro. 3qJqJeI{Ta, H no CMem;eHHlO 

MHHHMyMa 3THX RPJtlBhlX onpep;eJIHJIOCl> HSMeHeHHe TeMnepaTyphl H.roPH C p;aB

JIeHHeM. Ha pHC. 2 npHBep;eHhl SaBHCHlI10CTH nR / R OT T P;JIH pa3HhlX SHa'IeHD 

HanpHilWHHOCTH MarHJtlTHOrO nOJIH, II3Mepemlhle npII aTMocqJepHoM p;aBJIeHIIl1 

(nyHRTHpHaH I{PHBaH) II p;aBJIeHIIH 8000' y;,F/CJt£2 . lIs npHBep;eHHbIX rpaqJHRoB 

BIIP;HO, 'ITO BceCTopOHHee C}RaTHe npHBop;MT I{ YMemrneHHro TeMnepaTypl>I 

KropH. 
Heooxop;HMO OTMeTHTb, 'ITO peSYJIl>TaThl IISMepeHIIH raJIbBaHOMarHIITHoro 

9qJqJeRTa npH BhlCORIIX p;aBJIeHIIHX xoporno yrmap;LIBaroTcH B xapaRTepHl>Ie 

saBIICHMOCTII 'IeTHl>IX 9qJqJeRTOB, OTHOCmD;IIXCH I{ OOJIaCTII napanpon;ecca. Ha 

.PHC. 3 B Ra'IeCTBe npIIMepa npep;CTaBJIeHO conOCTaBJIeHIIe saBIICIIMOCTH 

tlR / R = aIr!, npH aTMocqJepHoM p;aBJIeHHH (RpHBaH 1) H npH P = 
= 80'00 y;,T/Clit2 (RpHBaH 2) . Y'IHThlBaH CHJIl>HYro saBHCIIMOCTl> raJIl>BaHOMar

HIITHoro 9qJqJeI{Ta OT TeMnepaTyphl, 

'l, 1l BeJIII'IHHDI /).R / R P;aHhl P;JIH Op;HHa-
.1 ,r ~lo. 
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tl:'IIC. 3. 3aBRCRMOCTL ,t':iR I R OT If''' : HplfllaJI 1-nprr aTMoc<pepHmr AaBJIemIlil, HpRBaJI 
2 - npH P = 8000 1>r Ie},/,2 

PRC. 4. CMe~eHHe TOqKH J{IOPU MnP C rJilAPOCTanPIecI\:HM AaBJIeHHeM 

f).R / R OT Ir!'; HaKJIOH npHMl>IX, xapaKTepHsyrom;IIH HHTeHCHBHOCTl> napanpo

n;ecca, C POCTOM p;aBJIeHl1UI YBeJIlI'IHBaeTcH, a BeJIH'IJtlHa cnOHTaHHoro raJIbBaHO

MarHHTHoro 9qJqJeHTa (tlR / R npH H = 0) OCTaeTCH npH 9TOM HeH3MeHHoH. 

OTcrop;a MomHO nOJIaraTb, 'ITO BceCTopOHHee CilmTHe (B HHTepBaJIe HCnOJIbsye

Ml>IX HaMH p;aBJIeHHH) He npHBOP;HT H s aMeTHhlM HSMeHeHHHM cnOHTaHHOH 

HaMarHl'I'IeHHOCTH MnP H HSMeHeHHe MarHHTHbIX CBOHCTB 9Toro coep;HHeHHH 

nop; p;aJ3JIeHHeM, B OCHOBHOM, onpep;eJIlIeTCH CMem;eHHeM TO'IKR KropH. ¥BeJIH

'IeHHe HHTeHCHBHOCTH napanpon;ecca npH BceCTopOHHeM C}H3THH HBJIHeTCH 

BnOJIHe eCTeCTBeHHhlM CJIep;CTBHeM OTpHn;aTeJIl>HOrO 9qJqJeI{Ta def / dP. 
Ha pHC. 4 nOKasaHO HSMeHeHHe TellmepaTyphl KroPH B 3aBHCHMOCTH OT p;aB

JIeHHH, oTRyp;a BHP;HO, 'ITO ef JIHHeHHO nap;aeT C POCTOM p;aBJIeHHH: 

def / dP = - (1,14 + 0',0'7) '10~3 epafJ · Cli£2 / y;,r. 

113MepHB cmHMaeMOCTl> MnP: '" = (1,58 + 0,04) .10-12 C},£2/fJ1£, MomHO Ol>IJIO 

onpep;eJIHTl> OTHOCHTeJIbHOe H3~eHeHlm TeMllepaTyphl I-\.ropH C oooeMoM, ORa-

3aBmeeCH paBHbIM er1def / dV = 2,5. 
AJIH Toro 'ITOOl>I npOBepHTl> H3MepeHHoe 3Ha'IeHHe def / dP, ObIJIa HCCJIe

p;OBaHa aHOMaJIHH TenJIOBOrO pacmHpeHHlI Lla y MnP B OOJIaCTH TeMllepaTypl>I 

RroPH. 8TO p;aJIo B03MomHOCTb C nOMOIIJ;I>ro COOTHorneHHH 8peHqJeCTa de! / dP= 
- VElftla /I1Cp onpep;eJIHTl> def / dP He3aBHCHMbI M. nYTeM. TenJIOBOe pacrnH-
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peHHe MnP HCCJIe)J,OBaJIOCb TeH30MeTpnqeCRHM MeTo)J,oM. Ha pHC, 5 rrpHBe)J,eHtI. 

KpHBaH TeMrrepaTYPHoiI 3aBIICHMOCTH OTHOCHTeJIbHOrO Y)J,JIHHeHFlII /'),L j L, rrt,. 

KOTOpoiI MeTO)J,OM rpa<p1I'leCKOro )J.H<p<pePeIfIl;HpOBaHHH BbPlHCJIHJUfCb 3Ha'le

HHH K03<P<PHrp!IeHTa TerrJIOBOrO pacmHpeHHH ,u = !'!:!..L j Lo!'!:!..T. ITo)J,cTaBHB B 

<P0PMYJIY 9peH<pecTa IIOJIY'leHHYIO BeJInqHHY iluv = -2,2 · iC}-5 epa8-1 H )J,aH

HbIe H'pacoBcKoro H <t>aKH)J,oBa (7] rro H3MeHeHHlO Y)J,eJIbHOiI TdrrJIOeMROCTR 

IIpH MarHHTHOM rrepexo)J,e !'!:!..Cp = 2,15 lwJLjepa8'MOJLb, rrOJIY'lHJIII 1) de! j dP= 
= 1,05.10-3 epa8· Clot2jriI', 'lTO corJIacyeTcH B rrpe)J,eJIax orrm60K H3MepeHHiI cO< 

3Ha'leHHeM de! j dP, orrpe)J,eJIeHHbIM Ha OCHOBaHHH rrpHMblx H3MepeHHiI CMe

m;eHHH e! rro)J, )J,aBJIeHHeM. 

3. ilPH COIIOCTaBJIemur pe3YJIhTaTOB HaIIrnX orrbITOB, rrpOBe)J,eHHbIX rrpII 

BCflCTopOHHeM rH)J,pOCTaTH'leCROllf cmanIH IIOJIHRpHCTaJIJIH'leCRHX o6pa3u;oB, 
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PIlC. 5. TeMllepaTypHLIe 3aBHC][MOCT][ OT
HOC][TeJILHOrO y~JIHRemlH /j,L / L (KpHBalI 
1) ][ K09<P<PHD;][eRTa TepMK'IeCROrO pac-

IJl][pemm a (KpHBaH 2) 

C pe3YJIbTaTaMH HCCJIe)J,OBaHHH O)J.HO

OCHoro cmaTHH MOHOI{pHCTaJIJIOB MnP 
[5] HaH60JIee cym;eC1.'BeHRbUl H, C JJl'I
meH TO'lKH 3peHl'U[, HBJIHIOTCH CJIe)J.yIo

m;n:e )J,Ba 06CTOHTeJIbCTBa. 

Bo-rrepBbIX, Ha6JIIO)J,aeTCH O'leHh 

CHJIbHOe BJIHHHHe pa3JIH'lHbIX YCJIOBHK 

CmaTI!fH Ha 3<p<peKT CMem;eHHH TeMrre

paTypbI KIOPH C )J,aBJIeHHeM. 06 3TOM 

CBH)J,eTeJIbCTByeT 60JIbmOe pa3JIH'lne

a6COJIIOTHbIX 3Ha'leHHH de! / dP, rrOJIy

'leHHhIX IIpH CiImTHH MOHOI{pHCTaJIJIa 

B)J,OJIb oceiI a II C, a TaRme COBepmeHHO 

IlHOiI' XapaRTep 3aBHCHMOCTll 8! (P) 
rrpH rll)J,pocTaTnqeCKOM )J,aBJIeHHH. TaK, 

HarrpHMep, BeJInqHHhI rrpOll3BO)J.HhIX 

rrpH mI{aTHH MOHoRpHCTaJIJIa B)J,OJIJ>

oceiI a H C COOTBeTCTBeHHO paBRbI: 

de! / dPa ~ 34.10-3 epafJ/aTM H 

de j / dPe ~ 1.10-3 epa8/aTM, T. e. OT

JI1I'raIOTCH Ha rropH)J,OR, a IIpH rH)J.pO

CTaTH'leCKOM )J,aBJIeHHH rrpOH3BO)J,HaH 

de! / dP HMeeT oTpHu;aTeJIbHhIiI SllaR. 

O'leBH)J.HO, 'lTO rrpH'lHHOiI TaKOrO pacxom)J,eHHH HBJIHeTCH rrJIaCTH'leCRaH )J,e

<popMarp!IH o6pasu;a, BosHHKarom;aH IIpH O)J.HOOCHOM cmaTHH. 

BO-BTOPbIX, CMem;eHHe TeMrrepaTypbI T s rrepexo)J,a aHTH<peppOMarHeTH3M+± 

+± <peppOMarHeTH3M rro)J, )J,aBJIeHHeM orrpe)J,eJIHeTCH TOJIbI{Q H3MeHeHHeM Mem

aTOMHbIX paCCTOHHHiI, TaR KaR H3MeHeHHe TeMIIepaTypbI HHBepCHH 06MeHa 

dTs / dP HMeeT rrpaRTH'leCRH O)J,HO H TO me 3Ha'leHHe IIpH cmaTHH MOHOKPll

CTaJIJIa B)J,OJIb paSJIH'lHbIX KpHCTaJIJIOrpa<pH'leCRHX HarrpaBJIeHHiI: dTs j dPa ~ 
~ 6.10-3 epa8jaTM H dTs/dPc ~ 5 .10-3 epa8jaTM. B CBH3H C aTHM M07RHO 

omH)J,aTb, 'lTO IIpH rH)J,pOCTaTnqeCKOM CrRaTHH SHaH 3<p<peHTa dTs / dP Hero 

BeJIH'lHHa 6y)J,YT 6mISHH K rrOJIyqeHHhIM B P] · 
HCXO)J,H llS rrMeIOm;nxcH orrbITHhIX )J,aHHbIx, paCCMOTpHM HSMeHeHHH o6MeH

llbIX B3aHMO)J,eiIcTBrriI MnP, BbISBaHHbIe YMemmeHHeM MemaTOMHhIX paCCTOH

HHiI. ¥'lHTbIBaH remmOH)J,aJIbHYIO MarHHTHYIO CTpyKTypy MnP rrpH HHSKHX . 

TeMrrepaTypax, HSMeHelIHe e! H Ts C )J,aBJIeHHeM MomHO 06'bHCHHTh CJIe)J.yIO

m;HM 06paSOM. ECJIH C'lnTaTb, 'ITO BeJIll'lHHa 8! onpe)J,eJIHeTCH HaH60JIbmHM H'l 

cym;ecTByIOm;HX B 3TOM KpHCTaJIJIe 06MeHHhIX BsaRMO)J,eiIcTBHiI, TO YMeHhme

HRe paccToHmrii Mem)J,y aTOMaMH MapraHu;a, JIemam;HMH B <pepPOMarHHTHO yno-

I) IIplI BLI"fllCJIemm MOJIRpfloro 06'beMa V IlJIOTHOCTL MnP, COrJIaCHO peHTreHorpa<pI'f- 
qeCKIIIM ,l{aHRLIM [8), npHHHMaJlaCL paBHoH 5,77 ~/C.lt3 , 


