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aJIEKTPOHHbiX YMHOiKIITEJIER: 

JI. II. 0Mupuo6a 

PaccMaTpHBaeTCH OAHH 1'!3 MexaHH3MOB (<YTOMJieHHH>> RanaJII>HLIX :meR
TpOHHI>rx YMHOJKHTeJieH (I\3Y), CBH3aHHI>IH C (<ORpamHBaHHeM» BOCCTaHOB
JieHHOro CBHHD;OBOCIIJIHRaTHOrO CTeRJia, HBJlliiOID;erocH MaTepHaJIOl\1 CTeHOK 
yMHOJKHTeJIH. B pa6oTe rrpep;cTaBJieHLI peayJII>Tanr cTaTHCTH'lecRoll: o6pa-
6oTRH p;aHHI>rx no cTa6IIJII>HOCTH KSY B aaBHCIIliiOCTII oT IIHTeHCHBHOCTII o6Jiy
'laroru;ero CTerrrm KSY rroToRa aJieRTporroB corJiacno aaRorroMepnocTHM, rrpep;
CTaBJrenHI>IM B [ 4]. ,iJ;eJiaeTCH BLIBOp;, 'ITO B paccMaTprrBaeMOM p;HarraaoRe 
II3MeReHIIll I BblX"" (0,1 - 0,002) I np, rp;e '[ np - TOR rrpOBOp;IIliiOCTII, HaH6oJiee Be
pOHTHLIM IIpOIJ;eCCOl\1 HBJilleTCll rrpou;ecc B03HHRHOBeHIIJI CJIQ}I>libiX n;eHTpOB 
B CBHHIJ;OBOCIIJIIIRaTHOM cTeRJie CTeHOR KSY c rrocJiep;yroru;ell: peRoM6nRau;ne:ii 
IIO 6IIMO:IeRY.1IllpHO:My 3R!Wey. 

O cHOBHhlM Tpe6onanneM, npe,n;'MIBJIHeMhiM K MaTepiiaJiy aMHTTepon, nc

IIOJih3Y8l\IhlX B KaHaJibHhiX 8JI81UpOHHhiX YMHOiKHT8JIHX (l\8Y), HBJIH8TCH CO

'I8TaHHe BhlCOKOH 8MHCCHOHHOH CIIOCOOHOCTII C BhiCOKOH CTaOHJihHOCThiO BO 

Bp8M8HII IIpH COIIpHKOCHOB8HHll C B03,ll;YXOM H IIpH TOKOBhiX . neperpy3KaX. 

0TCIO,ll;a BhiTeKaeT aKTyaJibHOCTb IIpOOJI8Mbl1 CBH3aHHOH C H3Y'I8Hll8M HBJI8HH.H 

«yTOMJieHHH>> ( cnnmeHHH Koaljl<iJn~neHTa ycnJieHHH R8Y) H MexaHH3MOB,, 

:IeiKa~HX B ero OCHOB8. 

B nacToH~ee npeMH MHOriiMH anTopa11m [ 1-3] ; ne,n;yTCH IICCJie,n;onaHHH c 

~eJibiO ycTaH.OBJI8HHH CBH3H YTOMJI8HHH C IIpO~eccaMH, IIpOHCXO,ll;H~liiMH KaK B 

caMoM KaHaJie, TaK H n cTpyKType aMIITTepa. B ,n;annoll: pa6oTe paccMaTpnna

eTCH o,n;HH II3 MexaHH3MOB yTOMJieHIIH R8Y, CBH3aHHhlH c <<OKpamiinaniieM>> 

[ 4) BOCCTaHOBJI8HHOI'O CBIIH~OBOCIIJIIIRaTHOI'O CT8KJia, HBJIHIO~erOCH MaTepHa

JIOM CT8H01{ YMHOiKHT8JIH. 

CTeKJIO no cnoell: npnpo,n;e HBJIHeTCH Kpall:He neo,n;nopo,n;HhlM MaTepiiaJIOM 

( 5) C HeynopH,ll;O'I8HHOH pemeTKOH II 'IHCTO CTaTIICTH'I8CRHM pacnpe,n;eJI8HH8M 

no o6'1>eMy KaTHOHOB npnMecell:. IIoaToMy CTeKJio o6Jia,n;aeT IIOBbrmeHHOH KOH

~eHTpa~IIell: ,n;e<iJeKTon, npe,n;cTaBJIHIO~HX co6oll: pacnoJiomeHHbie n Mem,n;oy3-

JIHHX KaTHOHbl M8TaJIJIOB liJIH IiJ:OHbl KHCJIOpo,n;a, a TaRiKe IBaRaH'ljHhi8 aHHOH

Hbie n KaTIIOHHhle Y3Jibi. Rpall:HHH HeynopH,ll;O'IeHHOcTh pemeTRH cTeKJia, Ta

KHM OOpa30M, C03,ll;aeT IIpe,ll;IIOCbiJIKII ,ll;JIH IIHT8HCIIBHOrO o6pa30BaHHH B CT8KJI8 

~eHTpon oKpacKH. 8TH ~eHTphr HBJIHIOTCH nepBorrpH'IHHOH HaBe,n;ennoro rrorJio

~eHHH IIpH rrpe,n;napHT8JihHOM OOJIY'I8HHII CT8KJia IIOHII3IIpyiO~HM II3JIY'I8HH8M, 

n Ka'IeCTne KOToporo n R8Y cJiyiKIIT rroToK aJieKTpoHon JiaBHHhl. EoJihmaH 

KOH~8HTpa~IIH KaTHOHHhiX BaKaHTHhlX Y3JIOB B ·CT8KJI8, OOYCJ1:0BJI8HHaH MHrpa

~HeH HOHOB rrpiiMeCH B M8iK,ll;OY3JIIIe, MOiK8T HBHThCH rrpH'IHHOH OOJihillOH 

ycTOH'IHBOCTII oKpacKH, 'ITO n cnoro oqepe,n;h ,n;oJiiK:{IO npiinecTII K Heo6paTH

MOH IIOTepe 8MIICCIIII CTerma B rrpo~ecce paOOThl YMHOiKIIT8JIH. 

HecMoTpH Ha cy~ecTnyro~yro n HaCTOH~ee npeMH Tpy,n;HOCTh II,n;eHTHWH

Ka~HII TIIIIOB ~eHTpOB OKpaCKH B CT8KJI8 ( 6), paCCMOTpHM B03MOiKHOCTh BJIIIH

HHH aTIIX n;eHTpon Ha cTaOIIJihHOCTh Koa<iJ<Pn~II!3HTa yciiJieHIIH R8Y, orrpe;o;e- · 

JIHeMyiO CTaOIIJihHOCThiO K08W<lJIIl:~II~HTa BTOpiiliHOH 8MIICCIIH 0 MaTepiiaJia ero 

CT8HOK. 

B · pa6oTe [ 7] rroKa3aHo, 'ITO CTa6IIJibHOCTh R3Y CIIJII>HO (mnmaeTcJI rrpn 

yneJIII'IeHIIII IIHTeHCHBHOCTII nhlxo,n;noro ToKa. TaK, Ha pnc. 1, a ri.pe,n;cTanJie-

;1 o ~ 
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.H.bi cTaTHCTII'IeCKHe p;aHHhle no cTaOHJI.bHOCTH 6oJI.brnoro KOJIH'leCTBa o6paan;oB 

R9Y, paaJIH'laiOID;HXCH Kon<!Jnrypan;neii (paaa.ble saa'IKH). ITo ocn opA,JIHaT 
,QTJIOllieH.bl BeJIH'IHHhi /),.[//Bbu.1 xapaKTepH3yiOID;He CHHllieHHe HJIH yBeJIH'leHHe 

·BI>Ixop;Horo ToKa aa nepBLiii qac pa6oTLI R9Y, no ocn a6cn;ncc- BeJIH'IHHa 

'a=IBLrxllnp (/np- TOK npOBO)J;HMOCTH). ,[(JIH OOJI.brneii HarJIH)J;HOCTH )l;JIH Tpex 

:nponaBOJII>Ho B.b16paHHLIX o6pasn;oB R9Y npoBe)l;eHLI npHMLie JIHHHH, noKaahl
BaiOID;He yBeJIH'leHHe HeCTaOHJibHOCTH B.biXO)J;HOrO TO.Ka npH yBeJIH'leHHH HH

·TeHCHBHOCTH BTOpH'IHOH JiaBHHhi. ,[(JIH IIpOBepKH rHIIOTe3LI 0 BJIHHHHH Mexa

!HH3Ma oKparnnBaHHH na npon;ecc yToMJieHHJJ O.blJIH nocTpoeHLI aaBHCHMOCTH 

Y=lg[(JJ/~) 2-1]=/(lg/1 ) (pnc. 1, 6), r)l;e / 1 n /2-Ha'IaJII>HOe H Koaeq

.Hoe 3Ha'leHHH BhiXO)l;HhiX TOKOB, nponOpD;HOHaJI.bH.ble Ha'laJibHOMY H KOHe'IHOMy 

3Ha'leHHHM a 9MHTTHpYIOID;liX CTeHOK. C )l;pyrOH CTOpOH.bi, fBLrx nponOpD;HOHaJib-
. :ao BeJIH'IHHe 6oM6ap)J;HpyiOID;ero noToKa BTOlJH'IHLIX aJieKTponoB. EcJin yToM

.JieHHe R9Y o6ycJIOBJIHBaeTCH oKparnnBaHHeM aMHTTHPYIOID;HX cTenoK, noJiy

qeHHLie • 3aKOHOMepHOCTH1 B.blpameHHLie qepe3 BeJIH'IHHY BbiXO)l;HOrO TOKa, 

.,ll;OJilliH.bl COBnap;aTb C 3aKOHOMepHOCTHMH1 noJiy'leHHhiMH )l;JIH Koa<!J<!Jnn;HeHTa 

BTOpHWOH 9MHCCHH a 9MliTTepoB, c<!JopMyJIHpOBaHHbiMH B [ 4]. 
B saBHCHMOCTH OT saKoHa peKoM6nnan;nn BeJIH'IHHY Y Momno B.blpaaHTb 

:RaK Ig(N/ (B1n 0)) - MOHOMOJieKyJIHpHLIH aaKOH HJIH 1/2Ig (N/B2) -In n 0 -

'6HMOJieKyJIHpHhlii saKOH *. B npnBe)l;eHHLIX CTaTi'lCTH'leCKHx )l;aHH.biX Momao 

npocJie)l;HT.b npHMYIO nponopn;noHaJI.bHOCT.b BeJIH'IHH Y H. Ig /1 c Koa<!J<!Jnn;nen

TOM nponopn;noHaJI:OHOCTH K, snaqenne KoToporo KOJie6JieTcH B npep;eJiax oT 

<0,5 p;o 0,125 (npHMLie A n C). IIpHMaH B B OTJIH'lne oT npHM:OIX pnc. 1, a, 

noJiyqenHaH nyTeM ycpep;HeHHH, xapaKTepnayeTCH K=0;25. 
ll>yHKD;liiOHaJI:OHaH CBH31> KOHD;eHTpaD;liiH D;eHTpOB OKpaCKH H IIJIOTHOCTH .nOTO

Ka aJieKTpOHOB1 OOM6ap)l;1ilpyiOID;HX nOBepXHOCTb CTeHOK, OnHC.biBaeTCH 33KOHOM 

N--1'/.• [4]. 9To osnaqaeT, 'ITO )J;JIH o6paan;oB R9Y, )J;JIH KOTOpLix K=0,5, )l;eii

CTByeT MOHOMOJieKyJIHpH.biH SaKOH peKOM6lJ.lHa'D;H1il, COOTBeTCTBYIOID;'HH renepa

Il;HH npOCT.biX rt;eHTpOB H xapaKTepH3Y~ID;HHCH OOJiee pe3KHM cna)l;OM 9MHCCHH 

CTeHOK npn yBeJIH'leHHH o6JiyqaiOID;ero rroToKa. ,[(JIH 6oJI.biiTHHCTBa me nccJie

)J;OBaHHLIX R9Y (npHMaH B) B cTpyKType aMHTTepa nponcxo)l;HT peKoM6nna

D;HH n;eHTpoB no 6nMoJieKyJIHpHoMy saKoay. 9To HMeeT MecTo ooi>I'IHO npH 
.00JII>IITHX HHTeHCHBHOCTHX OOJiyqaiOID;ero nOTOKa 9JieKTpOHOB, KOr)l;a B3aHMO

.,n;eHCTBYIOT )J;Ba npOTHBOnOJIOlliH.biX npon;ecca: peKOMOHH3D;HH nap <<BaKaH

'CliiH - Mem)l;oysJine>> n saxBaT Memp;oyaJIHH JioByrnKaMH. Hnman:ii npe)l;eJI 

nsMeHeHliiH yrJia HaKJIOHa npHMLIX (npHMaH C) cooTBeTCTByeT R9Y c 6oJI.b

rnHMH reoMeTpnqecKHM1il paaMepaMH n p;aeT B npe)l;noJiomeHHH 6HMOJieKyJIHp

Horo saKoHa peKoM6nnan;nn N--I'.f.•, MOHOMOJieKyJIHpnoro aaKona- N~Ii's. 
CJiep;onaTeJI.bHO, np:rlr 6oJI.brnoii o6JiyqaeMoii noBepxHOCTH CTeHOK R9Y nJioT

HOCTb nOTOKa OOMOapp;npyiOID;liiX 9JieKTpOHOB 3Ha'IHTeJibHO MeH:orne TOH KpHTH

qecKOH nJIOTHOCTH, Bhlme KOTOpoii H3'IHHaeTCH 3aMeTHaH reHepaD;HH rt;eHTpOB 

OKpaCKH. IlJiaBH.biH nepeXO)l; OT O)J;HOro nport;ecca K p;pyroMy CBH)l;eTeJI.bCTByeT 

o B03MOlliHOM cyMMapHOM p;ell:cTBHH o6onx saKoHOB peKOMOHHan;nn. Cy~~~;ecTBO
BaHne TaKOrO CYMMapHOrO p;eHCTBHH nO)l;TBepm)l;aeTCH KpHB.biMH 33BHCHMOCTH 

B.biXO)l;HOrO TOKa OT BpeMeHH, npe)J;CTaBJieHH.biMH Ha p1iiC. 2, a, H nOCTpOeHHbi
MH H3 9THX KpHB.biX 3aBHCHMOCTHMH pHC. 2, 6 [ 4]; 

[ 
(Il/1)2

- 11 
/1 (t) =In 1- (/

1
/fz)2 -1. . - B1t- HHIKHHH rroJiynJIOCKOCTb, 

[ 
(ft/1)2 -1] -./-· 

/ 2 (t) = arcth (1
1
/I'l.)z _ 

1 
= y NB2t-BepxHHH rroJiyrrJIOCKOCTb. 

TaKne rrocTpoeHHH p;aiOT BosM:omnocTb orrpep;eJiliiTb, Ha KaKOM yqacTKe sa- · 

BliiCHMOCTeii, xapaKTepnayiOID;Hx CTaoHJibHOCT:O pa6oTI>I R9Y, naqnnaeT )l;ell:cT-

* N- 'IJ!ICJIO ~eHrpoB, Bos6ymp;aeMLIX aJieKrpoHaMJil B 1 cen, B1 Iii B2 - KOBWWFI~IileH
Tbi peKOM6Jii:Ua~Jillil, no - nepBOHa'laJibHall KOH~6HTpa~Jilll ~6HTpOB. 
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BOBaTn MeXaHII~M ORpamiiBaBII.fl II RaROH II3 3aROBOB peROM61IBaD;IIII IIMeeT 

MeCTO. 
BeJIIIlJIIBa OTRJIOBeHIIH cpyBRD;IIH j 1 (t) II /z{t) OT rrpHMnrx JIHHHH xapaRTe

piiayeT C'TerreBn OTRJIOHeHH.fl OT TOrO HJIII IIBOrO aaROBa peROM61IBaD;IIII. fipii 

Inwx=3·10-9 a 3aBIICHMOCTII / 1 (t) II /z(t) (1'6 II ,J6) Be HMeiOT IIpHMOJIIIBeH

HhlX yqacTROB. CBnmeBIIe Roacpcpnn;IIeBTa yciiJieBH.fl l\9¥ B aTOM cJiyqae Be 
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a- aaBHCHMOCTb c Ta6HJibHOCTH OT a=In•x/Inp ;o:na R3Y c paaHbiMH ;o:naMeTpaMH 
H3H3JIOB (1- d,.;;;0,5 J\t.llt ; 2- 0,5 J\tJ>t,.;;;d,.;;;1 Jlt.llt; iJ- 1 J\t.llt,.;;;d,.;;;1,5 J\t.llt; 4-
1,5 J\tJ\t,.;;;d,.;;;3 JIIJK; 5- ~eJieBI>Ie yMHOlRHTeJIH, d=2 JIIJ>t, paaMep liJiaCTHHl>l 20X100); 
6- 4JYHHI\HOH3JibH31I CBII3b CHOpOCTH reHepai\HH I\eHTPOB OHpaCHH C HHTeHCHBHO-

CTbiO 06Jly'I3IO~ero CTeHHH R8Y ITOTOHa aJieRTpOHOB 

npeBhlmaeT 10% OT nepBOBalJaJinHOH BeJIHlJHHhl. fiO-BII)l;HMOMy, B 8TOH o6Jia

CTII II3MeHeHII.fl InLix ROBD;eBTpaD;II.fl D;eBTpOB ORpaCRH MaJia, II IIpiilJHHY HeCTa-

61IJII>HOCTII BeJin3.fl CBH3hlBaTI> C paCCMaTpHBaeMniM l'{eXaHH3MOM. flo Mepe yBe

JIHlJeBII.fl In"'" AO sBalJeBIIH 5 ·10- 9 -7 ·10-7 a BecTa61IJinHOCTn BoapacTaeT AO 

,40-80%, a IIpHMOJIIIHeHHhle yqaCTRII SaBHCIIMOCTH /1(t) yRa3hlBaiOT Ha TO, 

'ITO CHHiKeBHe In.,x o6yCJIOBJIHBaeTC.fl ORpaiDHBaHI'):€M 8MHTTepa, COIIpOBOiK)l;ae

MhlM MOBOMOJieRyJIHpBhlM SaROBOM peROM6HHaD;HII. C pOCTOM /Bbtx IIpHMOJIII

HeHHhlH yqacToR RpiiBhlX /1(t) yBeJIHlJIIBaeTc.fl (2', 3') (crwpocn B1 yMem

maeTC.fl), T. e. IIpOD;eCC paapymeHH.fl\ D;eHTpOB CTaHOBHTC.fl 6oJiee )l;JIHTeJII>HhlM. 

IIoaToMy 66Jinma.fl AOJI.fl BeJIH'IIiiBnr (!1I I I) ntx o6ycJIOBJIHBaeTC.fl )l;eHCTBIIeM a To-
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ro MexaHH3Ma. TaK, ·rrpn I Bhlx=5 ·10-9 a (KpnBaH 2, pnc . 1, a) o6maH Be:m'lli

Ha (1'11/ I) BLix=40%, Ha p;omo M e xaHH3Ma OKpamnBa HJIJI c :\IOHO:\IO.l:el-\y:IHpHhlM 

3aKOHOM peKOMOHHa~HH IIpHXO}l;HTCH BCero 10% 9TOH B8:IIPIIIHhl. IJpn y Be.liii

qeHHH IBLIX p;O B8.JIHqHHhl 6 ·10-7 a (KpHBali , 3, pHC. 2 a) HeCTaOII.l:hHOCTb Xa

paKTepn:ayeTCH Be.JinqnHoii (1'1I/ I) Bhlx=80 %, npnqe:\I Ha ,:xo:rro onncaHHor o. 

BI:.Ime MexaHH3Ma npn:xop;HTCH yme 70% lii3MeHeHliiH IBLu.· OcTa.ThHhle 10% 
CJiep;yeT IIpHIIliiCaTb p;eHCTBliiiO p;pyrliiX MeXaHlii3MOB. 

-9 IJ-9 - 7 
18b1:i70, a 1Bb1i 1 , a Ilibli 10 ' a 

8l 7 ~ T /T 6~ 3 

:~!!I,! I,~;~-, -,-, 
a 

10 JO 50 0 10 30 50 70 0 10 30 50 70 . 90 110 t1111H 

2 

90 100 1/0 ~-HUH 

-1 

.1' 

Pnc. 2. )J)<ma~nma H3MeHeH:HH /BLix BO BpeMeHJI rrprr Tpex 3HatieHIIHX BeJin 
'HIHhi a (a) (a=10-3 (1), 2·10-3 (2) , 0,175 (3); (Mj /)BLrs.=lO, 40 II 80 % 
COOTBeTCTB6HHO) H OIIp6AeJI6HliB 3aROHa peHOM6HHai(l'UI ( 6) OHparneHHhiX 
3MHTTHpyiOID;HX CTBHQI{ tieThipexRaHaJihHOro I\8Y THIIa JIIIH6HHOH cmrpaJIH 

C napaMeTpaMli!: AUaMeTp 0,5 AUt, OTHOIIIeHHe AJIHHhl K AUaMeTpy ~40 

PaccMoTpHM p;Ba aKcnepliiMeHTaJII>HbiX <PaKTa, npoHBJIHIO~lilxcH B cJiep;yro

~nx OCOOeHHOCTHX KpliiBbiX pliiC. 2, 6: t) 3aBJiiCJiiMOCTJii /1(t) lii /2(t), ITOCTpOeH

Hbie Ha OCHOBaHJillii O}l;HliiX· H T8X me Kplil,BbiX 3aBliiCliiMOCTH IBLix=f(t), HM8IOT 

npliMOJIHHellHbie yqacTKlii (npO,li;OJIJR8HH8M KOTOphlX CJiyJRaT nyHKTlilpHbi8 Jllii

HliiH), qTo CBlilp;eTeJibCTByeT o6 op;HOBpeMeHHOM rrpoTeKaHHH ooolilx npo~eccoB: 
peKOMOJiiHa~Hlii; 2) 3aBHCJiiMOCTb /1 ( t) JiiM88T ITpliMOJiliiH8llHbi8 yqaCTKlii C pa3-

HbiM HaKJIOHOM. 

IJpo~ecc peKOMOHHa~Hlii MOJRHO xapai<Teplii30BaTb B ITOCJiep;HeM CJiyqae 

,li;BYMH cKopocTHMH B 1, paBHhlMH B 1 =0,46 ttac-1 lii B 1 = 1, 7 ttac-t, Ha naqaJib-· 

HOM 1ii KOHeqHOM yqacTKax KpliiBOll 3, pliiC. 2, 6. BoaMOJRHOCTb pa3HbiX CKO

pOCTen B1 B npou;ecce paoOTbi KSY ooyCJIOBJIJiiBaeTCli TeM, qTo 9Ta BeJIJilqJiiHa 

oqeHI> qyBCTBliiTeJII>Ha K lii3MeHeHJiiiO TeMnepaTypbi aMHTTepa. TeMnepaTypa 

9MliiTTlilpyro~ero CJIOli CT8HOK 1\oY MOJReT ITOBbillaTbCli B pe3yJII>TaTe OMJilqe

CKliiX noTepb nplil npoxomp;eHHH TOKa no cJioiO. EcJilii cqJiiTaTI>, qTo B1~e-•a 1"'1', . 
rp;e e. - aneprliiH aKTliiBa~HH, To pa3HI:.Ie BeJIJilqHHhl B 1 na pa3HbiX yqacTKax 

KpHBOH MOJRHO CBH3aTb CJiep;yiO~HM COOTHOill8HHeM: ln(B//B/') ~ (e.fkT) · 
· (1'1TIT). 

Ma aToro cooTnomeHliiH cJiep;yeT, qTo YB8JI]iiqeHJile B1 B 3 paaa MomeT obiTb. 

IIpliiiT11CaHO YB8JJHq8HliiiO T8MIIepaTypbi 9MJiiTTlilpyiO~ero CJIOli Ha 10° C, qTO• 
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JHIOJIHe B03MOil\HO B npon;ecce pa6oTI>I R8Y. <DnsHqecKH 3TO oaHaqaeT, q'i'o c 

YB8JIHqeHHeM TBMnepaTyphl CJIOH B8pOHTHOCTb peR.O?.IOHHart;IIII npOC'fhlX rt;eHTpOB 

yBeJIHqHBaeTCH 3a cqeT YB8JIHqeHHH BepOHTHOCTH BOCCTaHOBJI8HIIH peryJIHpHOH 

CTpyKTypbl CJIOH npH yBeJIHqeHHH ee <fl.rryKTyart;HOHHhlX TenJIOBhlX KOJie6aHHH. 

Jl.JIH TOfO qT06hl onpe,u;eJIHTb, HM88T JIM MBCTO B }l;aHHOM CJiyqae C~IeHa aaRO

Ha peKoM6HHart;nH, Heo6xo,u;HMO nocTpOHTI> AJIH paccMaTpHBae"wro R8Y aaBH

CHMOCTh Y =f(Jg/1) (pHC. 1, nyHKTHpHaH JIHHHH) . 8Ta 3aBHCHMOCTb HM88T }l;Ba 

yqaCTKa npHMblX C pa3HhlMll yrJia:Mll HaKJIOHa. }'qaCTOK 1, COOTB8TCTBYIO~HH 
aaBIICHMOCTH 1, pRe. 2, a, xapaRTepHayeTCH BBJIIIqHHOii K=4 II He MomeT 6hlTh 

OnHCaH HH O}l;HHM H3 paCCl\IaTpiiBaeliiblX Bblille 3aKOHOB penO~I01IHart;llll. 0TCIO}l;a 

MOil\HO npe,u;nOJIOil\llTb, qTo npn }l;aHHi.IX HHT8HCHBHOCTHX 6oM6ap,u;Hpyro~HX 
nOBBpXHOCTb BTOpnqHhlX 3JI8RTpOHOB (I 1 = 3, 7- 6 ·10-9 a) OnpaillHBaHHe He 

IIMeeT M8CTa. 

}'qaCTOR 2, COOTBeTCTBYIO~llH KpHBhlM 2 II 3, pnc. 2, a(a= 0,002-0,175) 
nMeeT H aR::roH, x apaKTepnayeMhlii K=112. 8 To o aHaqaeT, qTo B cJiyqae MOHO-

Mo.rreKyJIHpHoro 3aRo Ha peKoM6nHart;HII Nmlno~BJt, a B cJiyqae 6HMoJieRy

JIHpHoro sanoHa c .:re:wer npiiHHTI> N i (B 2no 2 ) ~I 1· 

B aHB Be.TII'Ill1lhl B; II B2Nb, onpe.u;eJIHeliihle no yr.rry HaR.iiOHa aaBHCHMOCTeii 

:J' ll 3 (piiC. 2. 6), nO::I)""'IIIM B peayJII>TaTe, qTO qHCJIO rt;eHTpOB OKpamiiBaHHH B 

~::1)-qae MOHO- II 6IIMO:IeRyJIHpHOrO 3aR.OHOB peROM6HHart;IIH COOTB8TCTBBHHO 

n ponopn:noHa.ThHO c:re;:~yro~nM BeJIHqnHalii: 
I' IJ 

_;m n.~1,4 .J/ ; Nb/n0 ~0,46.J/. 
Truam o6paaoM, Ha.rrnqne npHMOJIIIHeiiHI>rx yqacTKOB aaBnCHMOCTH f 1 ( t) n 

~ · ,) ::I."'H paccMaTpnBae~roro o6paan;a R8Y rrpH o.u;nHaKoBoii HHTeHCHBHOCTH 

O(i."I~""'IaiO~ero IIOTORa CBII}l;eTeJibCTByeT 0 HaJIIIqHII CMemaHHOfO 3aROHa peROM

OIIHalliiii c rrpeo6Jia.u;aro~eii po.rri>ro, cor.rracHo rrpHBe,u;eHHOMY pacqeTy, MoHo

~ro.-:renyrrHpHoro aaRoHa. TeM He MeHee rrpoBe,u;eHHI>Ie rrocTpoeHHH <f!yHRrt;Hii 

/1(t) n /2( t) AJIH 6oJII>illHHCTBa o6paan;oB R8Y, TaR me, RaR H cpe.u;HeCTaTHCTH

-qecRne .u;aHHI>Ie piic. 1, 6 (rrpHMaa B), yRaai>IBaiOT Ha rrpeo6.rra.u;aHHe 6HMOJie

RyJiapHoro aaROHa peROM6HHart;HH B BOCCTaHOBJI8HHbiX CT8RJiaX, . XapaKTepHOfO 

;:pH CJIOil\HhlX rt;eHTpOB, HBJIHIO~IIXCH arperaTaMII ITpOCThlX 3JI8RTpOHHbiX H 

}l;blpOqHhlX rt;eHTpOB. 

Heo.u;Hopo.u;HocTI> H HeynopH,u;oqeHHocn cTpyRTYPhl cTeKJia .u;onycRaeT B03-

MOil\HOCTI> TaROrO BhlBO}l;a, ITOCROJibRY cy~eCTByeT 60JII>illaH BepOHTHOCTb Ha

:Ill'IIIH B CTeRJie ,u;e<fleRTOB RaR B BH}l;e BaRaHCHH pemeTKH, TaR H B BH}l;e BRparr

.-:reHHbiX aTOMOB, Ha OCHOBe ROTOpbiX o6pa3yiOTCH CJIOil\Hbie rt;eHTphl OKpaCRH. 

IIana30H ll3MeHeHHH BbiXO}l;HbiX TOROB I\8}' COOTBeTCTByeT TaKHM IIJIOT

HOCTIDI noTORa 3JieRTpOHOB, 6oM6ap.u;HpyiO~Hx noBepxHOCTb R8Y, ROTOphle 

HaiiOO.-:ree xapanTepHbi }l;JIH nport;ecca B03HllRHOBeHHH H peROM6HHart;HH CJIOil\

HhlX n;eHTpoB no 6n~roJieKyJIHpHoMy aaRoHy. 0RpamHBaHHe noJiyrrpoBOAHHROBO

ro CTeR."'a CTeHOR npH npOXOil\}l;8HHH 3JieRTpOHHOH JiaBllHhl B pa6oqeM RaHaJie 

TaKH~I o6pa30M HBJIHeTCH BeCbl\fa BepOHTHbiM MBXaHII3MOM, 06'bHCHHIO~HM 
cHnmeHne Roa<fl<flnn;IIeHTa ycnJieHHH R8Y. 
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