
TeMuepaTypa 900 0 C 6LIJIa ;n;OCTlIrHYTa B OUhlTax C B:P3' He 6hlJIO 06HapY}KeHO 

KaKIIX-JIII60 UplIHIJ;IIUlIaJILHhlX IIsMepeHlIH BAX UplI uepexo;n;e qepes TOqKY 

UJIaBJIeHlIJI. 3 a MeTlIM , qTOj TettmepaTypa UJIaBJIeHlIJI Sb20 3 - 656 0 C, 
B20 3 - 450 0 C. . 

IIpe;n;cTaBJIJIeT OC06hlH IIHTepec BhlJlCHeHlIe UplIpO;n;hl 8II. RaK II B CJIyqae 

XaJILKOreHII;n;HhlX CTeKOJI [I, 5, 6], MOJUHO Upe;n;IIOJIOlHIITL ;n;Ba cym;ecTBeHHo 

paSJIlIqHhlX IIO UplIpO;n;e MexaHlISMa: 

9JIeKTpOHHhlH II TeUJIOBoH. 8KCIIeplI

MeHTaJILHO Ha6JIIo;n;aeMhle BAX MO

ryT 6hlTL 06'l>JICHeHhl B paMKax liaK 

IIepBoro, TaK II BToporo MexaHIIS

MOB, II09TOMY He06xo;n;IIMO SHaTb 

;n;OIIOJIHIITeJILHhle xapaKTeplICTIIKII 

upon;ecca. RaK IIOKasaHO B [7], Ta

KIIMlI IIHcpopMaTIIBHhlMlI xapaKTe

plICTIIKaMII JIBJIJIIOTCJI saBIICIIMOCTII 

uoporOBoro UOJIJI IIepeKJIIOqeHIIJI 

Ell. n. OT paCCTOJIHIIJI II TeMIIepa

TypLI. 
Ha6JIIo;n;eHlIe 8II B lHH;n;KOH cpa

se OTKphlBaeT illlIpOKlIe BOSMOlH

HOCTII ;n;JIJI IISMepeHIIJI ED. n. B CPYHK

D;1I1I paCCTOJIHIIJI, TaK KaK BOSMOlHHO 

COS;n;aHlIe YCTpOHCTBa ;n;JJJI HeIIpephlB

Horo II, CJIe;n;OBaTeJILHO, UJIaBHOrO 

MHKpOIIepeMem;eHIIJI 9JIeKTpO;n;OB B 

PIlC. 1. ' BOJThTa~me;PHaJI xapaKTeplICTlrna 
B 20 3 IIpll T=180 C (TBepAaH <pasa). 

:O:eHa ):(eJIeHHIl E - 1.3 ·10' B/ CM, 1- 210 Ma. 

paCUJIaBe. C ;n;pyrOH CTOPOHhl, TepMO;n;HHallflIqeCKaJI YCTOHql'[BOCTL CTeK

JI006paSHoro COCTOJIHIIJI B20 3 (OTCYTCTBHe paCCTeKJIOBhlBaHHJI) 06ec

Ueql'[BaeT ;n;OCTaTOqnhlH JiIHTepBaJI ;n;JIJI TeMIIepaTypHhlx IISMepeHIIH En. JI.' 

CJIe;n;yeT SaMeTIITb, qTO B D;eJIJIX IIpe;n;OTBpam;eHIIJI 06paSOBaHlIJI BLICillHX OKHC

JIOB IISMepeHIIH" BeJIIICb B aT:l.ioccpepe aprOHa. 
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PIIC. 2. 3aBllcIIMoCTb Un . n . OT paccToHHIIH MeiRAY 
3JIeKTpOAaMII AJIH paCIIJIaBa 8b20 3 IIpll T= 680° C . 
.D:JIJl cpaBHemrll npHBenCHloI TeOpeT>l'<CCKHe KplIBlole nJIII 3JICK-

TpOHHoro H TenJIOBOrO (no <I>OKY [aJ) McxaHH3MOB. 
SRcncpHMCHTaJIbnlole TO'lliH 1-5 - PC3YJIbTaTlol He3amlCHMlolX 

3RcrrepHMeHToB. 
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5. 

PeSYJIbTaThl IISMepeHIIJI IIOpOrOBOrO HaIIpJIlHeHlIJI IIepeKJIIOqeHIIJI Un. n. 

OT paCCTOJIHIIJI Mell{;n;y 9JIeKTpO;n;aMII d ;n;JIJI paCIIJIaBa Sb20 a UpHBe;n;eHhl 

Ha plIC. 2. lis COUOCTaBJIeHHJI SKCIIeplIMeIITaJIbHOH II TeOpeTlIqeCKOH KPJiIBhlX 

.n;JIJI 9JIeKTpOHHoro JiI TeIIJIOBoro MexaHIISMOB, TaKlHe upIIBe;n;eHHLIX Ha plIC. 2, 
BII;n;HO, 'lT0 9KCUepJiIMeHTaJIbHaJI KplIBaJl UplI MaJIhlX sasopax (d < 50 MK) 

y;n;OBJIeTBOpIITeJIbHO aupOKclIMHpyeTCJI JIIIHeHHOH SaBIIClIlIfQCTbIO, xapaKTepHOH 

;n;JIJI 9JIeKTpOHHoro MexaHIISMa. IIPII 60JIbilllIX sasopax (d > 100 MK) Ha6JIIo-
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~aeTCH HBHOe OTKJIOHeH1!e OT JIllHeHHOH aaBHCHMOCTH. O~HaKO cy~ecTBeHHOt 
'ITO 9KCnepHMemaJIbHaH KpHBaH Bce me He corJIacyeTcH C aaBHCHMOCTbIO 

Un. n. ~ dO.5, ~aBaeMOH TenJIOBOH TeOpHeH <POKa [B]. 
AHaJIHTHqeCKaH 06pa60TKa nOKaShIBaeT, 'ITO . 9KCnepHMeHTaJIbHaH aaBH

ClIMOCTb ED. n. nO~qHHHeTCH aaKOHY En. n. ~1/do . 2. 3aMeTHM, qTO ~JIH ~meKTpOH
Horo MexaHHSMa ED. n. =const (d), ~JIH TenJIOBOrO, no <POKY, En. D . ~1IdO.fJ. 

B CBHaH C HeO~HoaHaquOCTbIO BhlBO~OB npe~CTaBJIHIOT n;eHHOCTb peaYJIb

TaThl TeMnepaTypHhlX HaMepeHHH En. D.' TeMllepaTYPHhle H!3MepeHHH nOKaahl

BalOT OTCYTCTBHe aaBHCHMOCTH En. D . (T) B TBep~OH q,aae H B m~KOM COCTOH

HHH B6JIHaH TOqRH nJIaBJIeHHH. O~HaKO npH ~aJIbHeiimeM nOBhlmeHHH TeMne

paTyphl ED. D. HaqnHaeT na~aTb. OTCYTCTBHe cy~ecTBeHHOH TeMnepaTypHOB 

aaBHCHMOCTH CBOHCTBeHHO 9JIeKTpOHHOMy MeXaHHaMY. HanpOTHB, yMeHbme

HHe En. n. C nOBhlilleHHeM TeMnepaTyphl npeACKaahlBaeT TenJIOBaH TeopHH. 

Ha OCHOBaHHH npOBe~eHHhlX HCCJIe~OBaHHH npe~CTaBJIHeTCH 060CHOBaH

HhlM BhlBO~ 06 8JIeKTpOHHOM MexaHHaMe nepeKJIIOqeHHH B OKHCJIaX Sb20 S' 

B20 S B TBep~OM H mH~KOM COCTOHHHHX B Henocpe~CTBeHHOH 6JIHSOCTH OT TOqKH 

nJIaBJIeHHH. ITPH 60JIee BhlCOKHX TeMnepaTypax npeHMy~ecTBeHHhlM CTaHO

BHTCH TenJIOBOH npon;ecc. CJIe~yeT IIO~qepKHyTb, qTO ~aHHhlH BhlBO~ OTHO

CHTCH K HMllYJIbCHOMY pemHMY HSMepeHHH. ITPH pa60Te B pemHMe nOCTOHH

Horo TOKa cHTyan;HH MomeT 6hlTb cy~ecTBeHHO OTJInquOH. MomHO omH~aTb 
IIpOHBJIeHHH TenJIOBhlX 8q,q,eKTOB npH SHaqnTeJIbHO 60JIee HHSKHX TeMIIepa

Typax. 
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<D1I3lIKo-TeXIDI'lecKIDi: IIHCTHTYT 
HM. A. <D . lloifJifJe AH CCCP 

JIeHHHrpa);l; 

IIocTYIIlIJIO B Pep;aK~HIO 
17 HIOJIJI 1972 r. 

Ob-a"",an,e £6\) she~1 '-nj'e~!!he.~~~~da~~ivi"," 
OBPA30BAHHE BOJlbIIIEyrOJIbHbIX rpA~HU; 3~EH 
ITOA AEHCTBHEM MEXAHffqECKHX ' HAITPHmEHHH 

zh. :1 . J)ranOuq T · A . .M.W<.h ai/6IJslc../.·(· 
)J(. n. J(pauoea H n. M. Muxallttoec1>uu 

B [1] 6hlJIO nOKaSaHO, qTO q,opMHpOBaHHe 60JIbmeyrOJIbHhlX rpaHHn; SepeH 

MOmeT paCCMaTpHBaTbCH KaK peSYJIbTaT peaKn;HH Mem~y pemeTOqHhlMH ~HC
JIOKan;HHMH nOA ~eHCTBHeM JIOKaJIbHhlX HaIIpHmeHHH. ,Il,JIH IIpOTeKaHHH peaK

n;HH Tpe6yroTCH HanpHmeHHH, Ha nOpHAOK H 60JIee npeBhlillaIO~e MaKpOCKO

nHqeCKHH npe~eJI TeKyqeCTH HpHCTaJIJIOB. B ~eq,opMHpOBaHHhlX MaTepHaJIaX 

TaKHe HanpHmeHHH MoryT BOSHHKaTb, Hanpmvrep, B MeCTaX nepeCeqeHHH CKOn

JIeHHH ~HCJIOKan;HH. 
B cy6MHKpoKpHCTaJIJIa.x:, HCCJIe~yeMhlx aBTOHOHHO-MHHpOCKOngqeCKH • 

• u J 
8JIeKTpHqeCKOe nOJIe BhlCOKOH HanpHmeHHOCTH COS~aeT MeXaHHqeCKHe HanpH-

meHHH, KOTophle MoryT AOCTHraTb B COBepmeHHhlX KpHCTaJIJIaX TeOpeTHqe

CKOrO IIpe~eJIa npOqHOCTH [2. 3]. B CBHaH C 8THM IIpeACTaBJIHJIOCb HHTepeCHhlMi 

aBTOHOHHOMHKPOCKOIIHqeCKH HayqHTL HaMeHeHHH MHKpOCTpyKTyphl BOJILq,pa

MOBhlX o6paan;OB nOA AeHCTBHeM BhlCOKHX MeXaHgqeCKHX HanpHmeHHH. 

06paan;hl AJIH HCCJIeAOBaHHH HSrOTaBJIHBaJIHCb H3 BOJILq,paMoBoH npoBo-

JIOKH qnCTOTOH 99.95% H HMeJIH HCXOAHhlH ~HaMeTp y BepillHHhl ~200 A. 
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