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1IBAEHHB nEPEHOCA B AEfHPOBAHHOM AHTHMOHH,lJ;E HHAHB 
nPH BbICOKHX AABAEHHBX 
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113BecTHO, qTO npH BceCTopOHHeM cmaTHH lllHpHHa 3anpeI!!eHHOB: no

J\.OCbI Eg B InSh YBe.l\HqHBaeTCR, BCAe,ll;CTBHe qero OTKAOHeHHe OT llapa60-

AHqHOCTH 1l0AOCbI npOBO,ll;HMOCTH YMeHblilaeTCR. KaK nOKa3aHO paHee P], ,ll;AR 

pacceRHHR Ha OnTHqeCKHX q>OHOHax npH clHeprHRx E ~ ko8 (9 - xapaKTepH

CTHqeCKaR TeMnepaTypa) TepMOMarHHTHbIe aq>q>eKTbI, Ollpe,ll;eAReMbIe 3aBH-
e-

CHMOCTbIO yrAa XOAAa ~ OT 6 ('t - BpeMR peAaKcagHH, m* - aq>q>eKTHBHaR 
m 

Macca), ,ll;OMKHbI 6bITb nOAO

)lSl1TeAbHbJ ,II;.I\R rrOAOCbI THlla 

KeRHOBCKOR (2] H oTpl1ga TeAb

HbI ,II;.I\R rrpOCTOR nOAOCbI, no

aTOMY B cAyqae, eCAH rrpe06-

.l\a,ll;aeT OrrTHqeCKOe paCCeRHHe, 

YBeAl1qeHHe BCeCTOpOHHerO 

,ll;aBAeHHR MOmeT rrpl1BeCTH 

K 113MeHeHHIO 3HaKa TepMOMar

HHTHbIX aq>q>eKTOB. 

HaMH 6bIAH rrpe,ll;rrpHHRTbI 

HCCAe,ll;OBaHHR 3AeKTpOllpOBO,ll;

HOCTH 0, aq>q>eKTa XOAAa R, 
TepMOa,ll;C a, 1l0rrepeqHOrO 

aq>q>eKTa HepHcTa -STTHHrc-
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3aBHCHMOCTb TepMoaAC (1) XOAAOBCKOM: DOABHISHO

CTH (2) Koa!fJ!fJH!!HeHTa H. -8. (3) OT AaBAeHHH 

B n-InSb. 
raY3eHa (H.-S.) Q J.. 1l0,ll; ,ll;aB- illTPHxoBble KpHBble - TeopeTH~eCKHe: 4 - TepMOOIiC. 5, 6-
AeHHeM ,11;0 25000 Kr/ cM2 rrpH XOAAOBCKaJI DO,IJBHlI<HOCTb np.. t:. ~Eg .. t:. = 0.9 COOTBeT-

T=2900 K Ha MOHOKpl1CTa.l\AaX 
CTBen.ao . 

n-InSh C n = 2.4 . 1018 CM-3• 

113MepeHHR rrpOBO,ll;HMICb B MY.l\bTHrr.l\I1KaTope TlfIla BYTY30Ba [ 3]. I1ccAe

,ll;yeMbIe 06paggbI HMeAI:I pa3MepbI 10 X 2 X 1 MM3. DepMeH,II;IOpOBbIii aAeKTpo

MarHI:IT HaXO,ll;l:I.1\CR BHyTpH KaMepbI BbICOKorO ,ll;aBAeHI:IR H C03,11;aSaA rrOAe 

B 2000 apCT. fpa,ll;HeHTbI TeMrrepaTypbI He llpeBbIlllaAH ~ 5 rpa,ll;.jcM. TepMo

naphl rrpl:lllal:lBaAHCb K 60KOBOR rrOBepXHOCTI:I 06pa3ga. 

DpH yseAHqemm ,ll;aBAeHI:IR P OT 0 (aTMocq>epHoe ,ll;aBAeHl:le) ,11;0 

25000 Kr/cM
2 

(CM. PHCYHOK) rrOCTORHHaR XOAAa rrpaKTHqeCKH He H3MeHReTCR, 

-repMOa,ll;C YMeHblilaeTCR OT 80 ,11;0 70 MKB/rpa,ll;., nO,ll;BHmHOCTb I Rlo-. e 
B 2.7 pa3a, a nOCTORHHaR H.-S. QJ.. - B 4 pa3a. DapaMeTp -(~ -aHep

Eg 

l'HR <l>epMH), xapaKTepH3YIOI!!HH CTerreHb Herrapa60AHqHOCTI1, YMeHblilaeTCR 

'ton. 
npH aTOM OT 1.13 ,11;0 0.24. DpH CTOAb MaAOR Herrapa6oAI1qHOCTH ~ paCTeT 

. m 
,C POCTOM 6, qTO ,ll;OAmHO rrpHBeCTH K oTp"gaTeAbHOMY 3HaKY Q.l. Ha6AIO

,ll;aeMbIB: rrOAOml1TeAbHbIR 3HaK QJ.. CBH,II;eTeAbcTsyeT 0 TOM, qTO OIlTHqeCKOe 

pacceRHHe He RBAReTCR Ollpe,ll;eARIOI!!HM MexaHH3MOM H qTO CYI!!eCTBeHHbIM 

18 CllU 3HKa TaepAoro TeAa, T . 7, BWU. 5 
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HBJl.HeTCH aKYCTH'IeCKOe pacceHHHe. KpoMe Toro, TOT ipaKT, 'ITO Q.L y6h1-

BaeT C POCTOM AaBJl.eHHH pe3qe, qeM I R I cr, YKaSblBaeT Ha HSMeHeHHe sa

BI:fCHMOCTH 061!!ero BpeMeHH peJl.aKCa!!HH, orrpeAeJl.JleMOrO KaK 't-
l = ~ 't,l ~ 

• 
OT aHeprHH. 

MbI paCCqHTa.ll.H C nOMOI!!blO ipOPMYJI. pa60Tbl [1] I R I cr, IJ. H Q .L B saBH

CHMOCTH OT P B npeAnOJl.02KeHHH, 'ITO HMeeT MeCTO cyneprrOSH!!HR Tpex 

MexaHHSMOB pacceRHHR: Ha aKYCTHqeCKHX H OrrTHqeCKHX ipOHOHax H Ha HOHax 

npHMeCH. B paCqeTe rrpHHRTO: T=2900 K, n=2.4. 1018cM- 3, mn(O)= 
= 0.013mo' mn (P) = mn (0) [1-+- Eg (P) - Eg (0) ], Bg (0) = 0.21 aB, (rhg) = 

Eg (0) ilP T 

= 1.55 . 10- 5 9B/ Kr'CM-
2

, I BI I = 30 aB [~], e* = 0.13e. TepM09Ac paCCqH

TblBaJl.aCb AJl.R saKOHa AHcrrepCHH KeitHa rrpH ~ ~ Bg (~- crrHH-Op6HTaJl.bHOe 

paCI!!errJl.eHHe), a XOJl.Jl.OBCKaR rrOABH2KHOCTb paCCqHTblBaJl.aCb KaK B rrpH6J1.H

)KeHHH ~ ~ Bg (KpH BaR 5), TaK H rrpH ~ = 0.9 aB (KpHBaJl 6). f1ocJl.eAHHA 

paCqeT He06xoAHM 6bIJI. rrOTOMY, 'ITO C POCTOM AaBJl.eHHR Bg YBeJl.HqHBaeTCK 

H npH AOCTaTOqHO 60Jl.blllHX AaBJl.eHHRX HeJl.bSR npeHe6peraTb 3 g no cpaB-

HeHHIO C ~ (rrpH 25000 Kr/ cM
2 

Bg = 0.6 9B). ' .... 

Ha pHCYHKe BHAHO, 'ITO COrJl.aCHe TeoplUf C 9KcrrepHMeHTOM npH BbJCO

KOM AaBJl.eHHH BrrOJl.He YAOBJl.eTBOpHTeJl.bHOe - paCX02KAeHHe Me2KAY HSMe

peHHblMH H BblqHCJl.eHHblMH BeJl.HqHHaMH nOABH)KHOCTH He rrpeBOCXOAHT 25%~ 
a 3HaqeHHH TepMoaAC (KOTopaH MeHee qYBCTBHTeJl.bHa K pacceRHHIO) rrpaK

THqeCKH COBrraAaIOT. f10CKO.ll.bKY rrOABH)KHOCTb B SHaqHTeJl.bHoit Mepe orrpe

AeJl.HeTCR BeJl.HqHHoit AeipopMa!!HOHHOro nOTeH!!HaJl.a, M02KHO AYMaTb, 'ITO 

paCX02KAeHHe TeopHH H SKcrrepHMeHTa 06YCJl.OBJl.eHO HeKOTopblM YMeHbllle

HHeM KOHCTaHTbl B1 C AaBJl.eHHeM. f1oA06Hoe YMeHbllleHHe KOHCTaHTbI Ae

ipopMa!!HOHHOro nOTeH!!HaJl.a BIg Ha6J1.IOAaJl.OCb Y TeJl.Jl.ypa [ 5]. BeJl.HqHHbl Q.L 
O!!eHeHbI rpy60 (AocToBepeH Jl.Hlllb nopRAoK): AJl.H P= 0 Q.L ~ 0.15 CGSM, 

AMI P= 25 000 Kr / cM2 Q .L ~ 10-2 
CGSM. 

f1PH aTMocipepHoM AaBJl.eHHH paCXO)KAeHHe Me)KAY TeopHeit H aKcnepH

MeHTOM BeJl.HKO. MO)KHO AYMaTb, 'ITO rrpHqHHoit aToro JlBJl.JleTCH OTKJl.OHeHHe 

3aKOHa AHcrrepCHH rrpH n = 2.4 . 10l 8
CM-3 OT ipOPMY Jl.bl KeitHa [ 2]. KaK rro

KasaHO B [6], saBHCHMOCTb MarHHTHoit BOCrrpHHMqHBOCTH OT KOH!!eHTpa!!HH 

SJl.eKTpOHOB B InSb npH n ;): 1· 10l 8
CM-3 YAOBJl.eTBOpHTeJl.bHO onHCblBaeTCJi 

TeopHeit KeiiHa, eC.I\/1 yqeCTb B3aHMOAeiicTBHe H C 60.l\ee BblCOKHMH noJl.o

caMH. C YBeJl.HqeHHeM AaBJl.eHHJI Berrapa60Jl.HqHOCTb YMeHblllaeTCR ('ITO 

MO)KBO onHcaTb KaK YMeHbllleBHe n rrpH HeHSMeHHoA Bg) H 3aKOH AHcrrepCHH 

Bce Jl.yqllle orrHCbIBaeTCR ipOPMYJl.OH KeHHa [ 2]. 

CpaBHeHHe paCC'IHTaHHblX BpeMeH peJl.aKCa!!HH nOKa3blBaeT, 'ITO AJl.H n= 
= 2.4 . 1018CM- 3 H T = 2900 K BepORTHOCTb aKYCTHqeCKOrO pacceRHHH npH

MepHO BTpoe npeBbIlllaeT BepORTHOCTb OrrTHqeCKOrO pacceRHHH. 
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