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B rrocne,ll;Hlle ro,n;H BOITpOCH R3y'!8ID'IR cPH3H~eCKOft rrplllpO,It!0,06pa-

30BaID'!R, HaKOITJI8ID'!R H OTl!Gll'a ~eqiElKTOB B KpHCTaJIJiaX KOPYH~a R 

py6lllHa rrpHBJieKaIOT rrpRCTaJibHOe BHHMa.~Re cneuHaJIBCTOB B CBfI3lll c 

BHRBJI8HHblMR B03MOlKHOCTRMlll npaKTRqecKoro HCITO~b30BaIDIR 3TIDC Ma­

TepRaJIOB (B TepMOR~epHHX peaKTOpax, KOCMR~8CKOM npR6opocTpOeID'!lll, 

KBaHTOBOit 3JI8KTpOHRKe H OITT03JI8KTpOHRKe). Cne;zyeT OTMeTHTb, qTO 

cpe.n;R 60JiblliOrO KOJilllqecTBa RM8IDUll1XCR pa6oT, llOCBlI111eHHHX 3TRM 

BOllpOCa.M, 3HaqRT8JibHaR qacTb nplllH~Jiel!WT !llCCJie~OBaHIDIM CBOHCTB 

KOp~a. 3TO o6~RCWI8TCR TeM, qTO RHTeprrpeTaulllR pe3yJioTaTOB, 

rronyqaeMHX rrpH !ll3y'!8HHR CBOliCTB py6RHa, ycnolltHl!eTCR lll3-3a Ha­

JIR'ill.H B HeM KOHTpOJI!llpyeMOli rrpRMeC!ll xpoMa. c ~yroli CTOpOHH,~­
HHe, HaKorrneHHHe no CBOHCTB8.M Kopy~a. ITOMOraIDT B llOHHMaHllJll 

npoueccoB, rrpORCXO.wn.t11'!X B py6!1lHe. 

B ~aHHOH cepRR, COCTORrneli li3 Tpex pa6oT, aBTOPH Ha OCHOBa-

HHR co6CTB8HHHX MHOroqHcneHHb!X 3KCnepRMeHTOB R HM8IDl!IIDCCR JIBTe­

paTypHl:lX ~aHHHX ITOITHTaJI!llCb o6~CHRTb HeKOTOpHe CTOpOHH Bllmeyrro-

MRHYTHX BOITpOCOB. 

B pa6oTaX [I-?], IT~CBiilli8HHHX lll3Y'l8HliID ~eipeKToo6pa30BaHZR B 

py6!1lHe rrpR o6nyqemm 6!lCTpmllli 3JI8KTPOH8.MR, llt8CTKHMR nyqaM!ll R 

MOlliHHM OITTRqecirnM CB8TOM, Ha6JDO~aeMoe KOJI!ll~eCTBO llOJIOC JUI KOJieu­

neTCR OT 4 ~o 8. Ilpe~onaraeMHMR U~HTpaM!ll OKpaCKR .<UO), c 

KOTOpi:1Mlll CBfI3llBaIDTCR 3Tlll ITOJIOCH, RBJUllOTCR HOHH C't-
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:JTieKTPOHOM. 

B .nB.HHoli pa6oTe rrpe.itcTaBJieHbl pe3y110TaTH .11sMepeH.11li crreKTPOB 

JUI pyorrna, 0611y-qeHHoro 0.blCTphlMR 3JieKTPOH8.Mli H t - KBaHT8MR, 

.11cc11e,I{OBaHa rorneTHKa HaKOITJieHIDI H OTJKHra H8.Be.1teHHHx IIOJIOC rror­

JI01uemm. C.iteJiaHo rrpe.ItITOJIOJKemi:e o rrp.11po.1te reHepHpyeMHX B py6J11He 

uo rrpJIJ 0611y-qeH.11H 6.blCTPHMJIJ 3JleKTPOHaMH MaJWX H 60J!bllll1X .Jt03. 

MeTO~Ka SKcrrepHMeHTa 

Mccne.itOBaHHHe MOHOKpHcTaJIJrn:. py6J11Ha ( c(-.RE203 C'L3 1-) 61:1JI.11 

BHpan(eHH no MeTo~ BepHe:lVm H rro~eprHyT.bl TepMoo6pa6oTKe B Ba.­

I<':FJMe ITO.It .ItaBJielilleM I. 33. ro-3 Ila rrp.11 TeMrrepaType T950°c. 

OrrTH'tfeCKa.fI OCb KJ.'HCTaJIJIOB HarrpaBJieHa ITO.It yrJIOM 60° K reoMeTpH­

'tfeCKOH. 06pa3J:U:l 0.blJIH H3rOTOBJieH.bl B BH,Jte IIJIOCKOIIapa1111e JibH.blX ITOJIR­

POB8.HH.blX ITJiaCTlllHOK c pasMepaMH 0,6xIOxI5 MM, B.blpe~dHHblX TaK, 

'IT06.bl 60JibillaR CTOpoHa OHJia rrapa1111eJibHa OITTH~eCKOH OC!ll. KOHI,ieH­

Tpauwr xpoMa B o6pasuax py6.11Ha cocTaBJIRJ!a 0,03% rro Becy . 

Kp.11cTa11JIH oOJIY'tfaJIHCh s11eKTPOHaMR c sHepr IDIM.11 2 ; 7,5 H 

50 ::~aB . Ilp.11 0611y'tfeH.11H o6pa3J:U:l OXJI~aJIJl!Cb HHTeHCliBHl:lM ITOTOKOM 

rrapoB llrn.JtKOr o asoTa. Mx TeMrrepaTypa He rrpeBHWaJia ro0c . MCTO'tf-

H.11KOl·/1 {f' - KB8.HTOB CJIYJKV!JI Co6° C .11HTeHCHBHOCTb!O 250 pa.n/c. 

BpeM.f{ OTllrnra KP.11CT8JIJIOB Ha B03~Xe rrp.11 K~OH TeMrrepaType 

COCT8.BJIRJIO IS MJIIH , CrreKTpu rror11omeHHR CHHMaJIHCb Ha crreKTPOqxJTO­

MeTpe Cc.lJ..-8 . 

81wrrepviMeHTanhn1i1e pesynhTaTH .11 .11x o6cyJK.neHRe 

CrreKT ptl .Ill! pyci1rna ' o6JiyqeHHO ro MOlUHblM OITT.11'tfeCK.11M CBeTOM' 

JKCc'r K11M 1-1 nyqaMVI .11 r.iaJ!blM.11 ,n:osaM11 61i1cTpHx sneK'i'POHOB, KaqecTBeH­

HO COBllS,I(U'OT j,{ COCTO.fIT VI S 4 no JIOC c M8KC.11MyMar,rn: 5 ' 77; 4' 43 ; 

3 , :i5 1-1 2 , 6'1 '.lB . Ha p11c. I(a, 6) rrp.11Be,n:eHU ,n:osomrn s am1c!llMOCTH 

ITOJIOC JUI py6.11Ha , OO Jiy'tfeHHOro COOTBeTCTBeHHO :rneKTPOHaM.11 J.I 
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~ - KB8.HT8.MH. l{aK BH,n:HO 1'!3 pRCYJIKOB, HHTeHCHBHOCT.11 Bcex rro­

JIOC BHa'tfane BospacTa!OT H .ItOBOJihHO Oh!cTpo ,n:ocTvrrruoT HaCHlUeHIDI, 

OCTaBa.fICb 6es H3MeHeHIDI .ItO .It03hl ~ro16 3JI/cM2 • 3TO YKa3HBaeT 

Ha TO, 'tfTO rrpH M8JlblX ,n:osax sJieKTPOHHOro OOJiy'tfeHH.fl B rrpouecce 

o6pasoBaH.11.fl UO He rrpmnmaIOT Y'tfaCTHe B03HHKaIOllll1e p~auvroHHHe 

,n:e~eKThl, rrpe.1tcTaBJI.fI!Oll111e co6oli BaKaHcHR H Bh!6HTh!e vrs ysnoB pe­

weTKH HOHhl. no Been: B.11,n:RMOCTH, KOHI,ieHTPau.11.fI pa~auHOHH.blX ,n:e~K­

TOB IIPH TaKl'!X ,n:osax MeHowe KOHI,ieHTparnfii ,n:eif}eKTOB, a TaKJKe KOH-

~ c 3+ TPOJIRpyeMOH rrpRMeCH '!, • rrpvrcyTCTBy:!OlURX B HCXO,n:HOM KpHCTaJl-

11e. Cne,n:oBaTeJibHO, MOJKHO YTBepJK,IJ;aTb, 'tfTO uo. OTBeTCTBeHH.b!Ml'l 

sa 3TR IlOJIOC.bl, .fIBJI.fIIOTC.fI ,n:op~auHOHHh!e ,n:e~eKThl, KOTOp.ble H3Me­

Hl'l!OT CBOe sap.fI.JtOBOe COCTOHHHe B rrpouecce 06.nyt1eHH.fl. 

Ilp.11 ,n:aJibHeliweM YBeJIH'tfeHRH .Jt03hl OJ. > ro16 
3JI/cM

2
) OOJIY'tfeHIDI 

Oh!CTph!M.11 sneRTpOHaM.11 WHTeHCRBHOCTb Bcex UOJIOC .JUI CHOBa Ha'tfl'!Ha­

eT BospacTaTb (p.11c . la). B cny'tfae lite o6ny-qeHH.fl py6111Ha ~ - KBaH­

TaMH (pvrc . 16) YBeJIH'tfeHIDI RHTeHCHBHOCTl'l ITOJIOC .IUl He saMe'tfeHO 

BIIJIOTb .ItO .Jt03 108 pa.it . c yBeJIH'tfeHReM .It031:1 SJieKTPOHHOrO o6JIY'tfe­

HIDI TaKJKe o6HapyJKRBaeTC.fI CMemeHRe MaKC11MYM8 caMott RHTeHCHBHOti 

ITOJIOChl 5,77 sB B CTOpOHy 60JiblliHX 3HeprHti . Ilpl'l ,n:ose 
17 2 2,6.10 311/CM 3TOT MaKCRMYM HaXO.Jtl'!TC.fI Ha 6,0 sB. 3TR ,ItBa qaK-

Ta, a TaKJKe .itaHHHe ITO .1130XPOHHOMY OTJ!G'Iry (cM.Hl'!JKe), .ItaIOT OCHO­

BaHRe rrpe.ItITOJIOJKHTb, 'tfTO rrp.11 o6Jiy'tfelil'IH py6.11Ha 60JiblliRMR .Jt03aMR 

6HcTpHx sneKTPOHOB TaK JKe, KaK .11 B "'tfl'lcToM" KOPYH.ite, o6Jiyi:IeH­

HOM SJieKTpOHaMlll [7] 11JIH HeirrpOHaM.11[8-IO], Ha'tfl1HaIOT .11rpaTb sa­

_MeTHYJO pOJib ITOJIOCl:l .llll "HOBl:lX" uo' 06yc110BJieHH.blX c1v1emeH:l!8M .110-

HOB 1'!3 ysnoB pemeTKH. Ilpl'l 3TOM c YBeJIH'tfeHHeM .Jt03hl o6ny'tfelll'IH 

pOJib 3Tl'!X uo B03pacTaeT. B OTJIH'tfl'!e OT "'Il!CTOro" KopyH.Jta, B 

crreRTpe ,lllI py6.11Ha(p.11c.2,KPRBa.fI l4o6ny-qeHHoro 6h!cTp1:11v1:11 sneKTpo­

HaM.11. ITOJIOC.bl ,llll, COOTBeTCTBYIOIItHe" HOB.blM 11 uo . .fIBHO He Ha6JI!O.It8-

!0TCfl H3- 3a HaJIH'tfl'l.fl ITOJIOC, o6ycJIOBJieHH.blX .JtOp8,I(R8UHOHH.blMH ~e~K-
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.UlliI BHRCHeHRR 3TOro BOrrpoca 6HJrn RCCJle,noBa.HI:l rrpoueccH HSO­

xpOHHOro l1 l1SOTepMMqecKoro OTJKRrOB KPHCT8.JlJlOB py6MHa,o6nyqeH­

HI:lX pa.SH!iMM .nosaMM (.U=I013 - 2,6.ro17an/cM2 ) .6HCTPHX 3JleKTpO­

HOB M t- KB8.HTOB. Ha PRC.2 rrpRBe,neHH crreKTPH .II.II o6nyqeHHOro 

3JleKTPOH8.Ml1 py6MH8. rrpM pa.SHHX TeMrrepaTypa.x OTJ!Clira. c yBeJIMqe­

HReM TeMrrepa.TypH MHTeHCMBHOCTE> Bcex ITOJlOC .II.II yMeJ:tomaeTCR. Ha­

~Ha.R c TeMrrepa.Typ 300-325°c ITOJlOCH, o6ycJlOBJleHH!le .nop8.ll:J18.UHOH-· 

HHMH .neqieKTa.MH KPMCT8.Jlll8., OTJKRra.IOTCR M rrpORBlli!!OTCR HOBHe rrono­

CH 6,05; 5,4 l1 4,8 aB (pMc.2, KPMBaJI 3). 3TM ITOJlOCH H8.6JIIO.It8.!0T­

CR TOJloKO B o6pasuax, o6nyqeHH!lx 6onolllHMH .nosa!VJH 6HCTPHX aneK­

TpOHOB. Xapa.KTepMCTJ1KR HOBHX rronoc py6HHa COBIT~a.JOT c xapa.KTe­

pllCTMK8.Ml'I rronoc .UIT "i:rn:cToro" KOPYH.na [7-IO] • Cne.noBa.TenoHo, 

rrpe~ono&eHMe 0 BOSHHKHOBeHMJ1 B o6JlY'!eHHOM 6HcTp.blMM 3JieKTPOH8.­

MM py6MHe UO, o6ycnoBneHH!lx cMemeHMRMH MOHOB MS ysnoB, aKcrre­

p:v1MeHTanE>Ho.rro.nTBepJK.naeTcR. Ta.KRe )Ke UO ,noJI.lKHH ·Ha.6mo,na.TE>CR l1 

B py6MHe, 06HY'!eHHOM o - KB8.HT8.Ml'I Co60 , Ta.K Ka.K 3HeprM OnHO­

ro 0 - KBa.HTa, pa.BHB.R I,25 MaB, 6onome,qeM rroporoBa.R 3HeprM 

CMemeHM MOHOB B pemeTKe KOpytt.na 0,43 MaB [rr] • Ontta.KO rrpl1 

ltOCTMrHyTHX Ha.Ml'! ltOSax 0 - 06HY'!8Hl'IR Ia8 p~ Ta.Kl'!e UO He Ha.6-

7llO.It8.JlHCb. BepoRTHo, ,nllfI RX rrpoRBneHMR Heo6xoltl1MO .nocTmitemre 

6onbml'IX ,nos I09 - IOIO pa,n. 

Ha pzc. 3(a,6) rrpRBe,neHI:l KPRBHe .visoxpoHHoro OTJKMra rronoc 

.mr py6MH8., o6HY'!8HHOro COOTB8CTB8HHO 3H8KTPOH8.MM H 0 - KBa.HTa­

MM. l1s pHC. 36 Bl1nHO, 'ITO B 06JIY'!8HHOM 0 - KBa.HTa.MH py6MH8 

ITOJIOCH, a cne,noBa.TeJlbHO H OTB8TCTB8HHI:l8 sa HHX uo. ITOJIHOCTbID 

OTllllira~TCR rrpl1 TeMrrepa.Type 325°c. 3Tl'! )!(8 uo B CHY'!8.8 aneKTPOH-

~o 06J1J"IeHMR T8.K)Ke .ItOJJJKHH ITOJJ.HOCTbID OTJKl'II'8.TbCR, qTo M Ha.6-

a eTCR B 3KCITepMMeHT8.X ltllil o6pasuoB py6MH8., o6JlY'!eHH!lX Ma­

.nosa.MM. Ha.JIM'IB8 BHCOKOTeMrrepa.TypHOli ( t > 325°c) '!8.CTZ OT-
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)Kl'Ira Ha Ma.KCMMJIM8.X Tex llte rronoc .urr y o6paauoB py6MHa, o6nyqeH­

HHX 60Jlbllll'IMM .nosa.MH aneKTPOHOB (pMc.3a), o6~RCHR8TCR cymecTBO­

BaHM8M B T8.KHX KPMCTannax uo' o6yc HOBJleHHI:lX CM8I!1eHll8M yse JloH!iX 

l10HOB, xapa.KTepH!le ITOHOCH KOTOPHX rrepeKpHB8.lOTCR c M8.KCMMJ'Ma.Ml'l 

rronoc OT)KMraeMHX uo. 3TO RBJlfieTCR ltOIIOJIHHT8HbH!iM ITO,nTBep)K,l4eHV.­

eM o6pasoBa.HIDI B o6nY'feHHOM 6HcTpHMl1 aneKTPOHB.Mll py6R;rn paltl'Ia­

UROHH!iX TepMOYCTOH'Il'!BHX ,necpeRTOB, KOTOpHe 0T)KJ1r8.~TCR rrpl1 SH8.­

'fl1T8 HbHO BHCOKJ1X TeMrre pa.Typax ( t > 900°c) [ 7 J . 
KpllB!i8 OTlltRra ITOHOCH 5,77 aB py6RH8., o6nyi:reHHoro 3H8KTPOH8.­

Ml1 M O'- KB8.HT8.Ml'l (pMc.3(a,6) ,Rpl1B8.R I). OTJlllqa.IOTCR KOHJ1'!8CT­

BOM TeMrrepa.TypHl:lX CT~RH. ITpl1 3H8KTPOHHOM o6nyi:reHJ1M MO)KHO BH.ne­

HRTo 4 CTaJU:!R OT)KRra: 25-Ioo0c, IOO-I75°c, 200-300°c R 3oo0c 

l1 B!illi8, a rrpl1 0 - o6nyi:reHlll1 - 2 CT8,ltJ1J1: 25-I00°c M 

200 - 325°c. KaK Bl1nHO, ,nB8 CT8,ltJ1ll COBIT~~a~T. 3TO YK8.3HB8.8T Ha 

TO, 'ITO 3TM CT8,ltJ1l1 B o60J1X cnyqa.RX o6ycnoBneHH paspymeHM8M o.n­

HOro H Toro )Ke ueHTpa. 

Cne.nyeT oco6o OTMeTMTE>, '!TO Bee nonyi:reHHHe pesynbTa.TH ltlliI 

py6HHa, o6nyqeHHoro aneRTpoHa.MM c aHeprMeli 50 MaB, Kai:recTBeH­

HO BOCrrpOHSBO,WITCR M rrpM o6nyi:reHHM 3Jl8KTPOH8.Ml1 c aHeprrurMM 2 M 

7,5 MaB, npHi:reM B CJlY'f8.8 o6JIY'!8HID1 aneRTpOH8.Ml1 c 7,5 MaB OHM 

Mano OTJlllqa.JOTCR H K-0JIM'!8CTB8HHO. 

Ms npMBe,neHHHx B aToli pa.6oTe pesyJibT8.TOB no Ha.KorrneHIDo H 

OTJKMry ITOJIOC .urr cne.nyeT, qTo B py6MH8, 06JlY'!8HHOM Ma.JlHMM .nosa­

MM 6HCTPHX aneKTpOHOB l1 0 - KB8.HT8.Ml1, o6pasyroTCR OltHM ll Te xe 

uo. o6yCJIOBJl8HH!i8 l1SMElH8HR8M sapR.ItOBOro COCTORHMR .nopa,IJ;l18,UM­

OHllliX ,necpeRTOB. 0THOCMT8HE>HO rrpMpO,n!i 3Tl1X uo B JIMTepa.Type BHC­

Ka.SHB8.IOTCR pasJlllqHHe MH8HID1. HaH6oJiee B8PORTH!iM rrpe,nCTaBJIReTCR 

npe~OJIO)Kelll'J'.e 0 TOM,qTQ T8.KRMR uo RBJlffiOTCR,B OCHOBHOM,rrepesapsr­

llt8HHble ROHI:l xp-OMa. - C, 2+ R Cz.. 4+. 3ToT ilJa.KT 6!iJI ycTaHOBJieH ,n.JIR 

py6RHB., o6Jly'ieHHoro HOHRSRPYIDU!RM RSJIYqeHHeM[I,I2,I3]. Msyi:reHHE 
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Irn:3KOT8MIIepaTypHOH T8pMOJDOMIDI8CU:8HLJ;:IUI OKpaIII8HHOI'O py6:1rna, CII8KTP 

M3JIJ1!8HIDI KOTopoli COCTOMT, I'JIB.BHHM o6pa30M, M3 R - Jm:HMH MOHOB 

C-z. 3+, TI03BOJIMJIO 8.BTOpaM [2-4, 6] 3aKJilO'IBTb, ~TO UO HBJUilOTCH 

HOHH C-z. 2+ . MH IIpJm8pJKHBa8MCH TaKOI'O JK8 MH8HHH - TipH 06JIJ1!8-

HIDl. py6:1rna MaJIHIYIH ,I(03aMH 6HCTPHX 3JI8KTPOHOB, o6pasyroUWMHCH uo' 
HBJUilOTCH MOHH C't. 2+. .UonoJIHHTe JibHHM ,no Kasa Te JibCTBOM Hawero 

npe,nnoJIOJK8HHH HBJI.fI!OTCH pesyJibTaTH 3KCII8pMM8HTOB TIO OIITH~ec­

KOMY o6ecu;B8tffiBaHIDO IIOJIOC .un py6HHa, KOTOpHe 6yJIYT npe,ncTaBJI8-

HH B CJI8.ny1011.l8H pa6oTe. 

KaK YTB8pJK,naJIOCb BHW8, CTI8KTP .un py611Ha, o6JIJ1!8HHOI'O 60Jib­

rn:m,rn .nosar,m 6HcTpHx aneKTpoHoB, npe,ncTB.BMeT co6o:l1 cJIOJKHYJO KPR­

Byro. B npou;ecce OTJKHI'a HaM y,naJIOCb BH,I(8JIHTb 3 IIOJIOCH:6,05;5,40 

H 4,86 aB, Jm8HTH~e IIOJIOCaM, Ha6mo,naeMHM B 11 'IBCTOM" KOpyH,ne. 

IlpHpo,na uo, OTB8TCTB8HHHX sa 3TH TIOJIOCH, C~HTaeTCH YCTaHOBJieH­

HOH B KOpyH.Ite [7,IO]. M!:l IIOJiaraeM, ~TO rrpOHBJI8HHH8 B cneKTpe 

.urr py6HHa IIOJIOCH 6,05; 5,40 M 4,86 aB o6yCJIOBJI8HH T6MR JKe u;eH­

Tpai.rn, ~o H B KOpJH.ne, T.e. IIOJIOCa 6,05 aB - F - u;eHTPOM (Ba­

KaHCHH KHCJIOpo.na c ,I(BJMH JIOKaJIH30BaHHHMH SJI8KTpOHaMH), 5,40 M 
+ 4,86 aB - F - u;eHTpoM (BaKaHCHH KHCJiopo.na c o,D;HlfM JIOKaJIHSO-

BaHHHM SJI8KTpOHOM). 

IlepeKpHBaHMeM MM8HHO IIOJIOC 6,05 H 4,86 aB COOTB8TCTB8HHO 

IIOJIOCaMH 5,77 H 4,43 aB MOJKHO o6~HCirn:Tb ,I(OIIOJIHHT8JibHH8 ,I(B6 CTa­

,I(HM OTJKHra B py6HH8, o6JIJ1!8HHOM 3JI8KTpOHaMM (p11c.3a). 

PasnoJKeH11e cneKTpa .urr "'IBcToro" KOpYHJ(a, o6JIJ1!6HHoro 6oJic­

lll11MH ,I(03aMM (.ll ~ I018an/cM2 ) 6HCTpHX 3JI6KTpOHOB, Ha rayCCOBCKH8 

KOMITOH6HTH IIOKa3HBaeT, ~TO IIOMMMO BHW8IIPHB8,I(8HHHX IIOJIOC IIPHCYT­

CTBYJOT eme 4 IIOJIOCH c MaKCHMJMaMH: 4,IO; 3,50; 2,85 H 2,75 aB. 

l<aK.HMH U:8HTpa.M1'! o6ycJIOBJI8HH STM IIOJIOCH IIOKa He BHHCH8HO. 0,nHa­

l{O YJK8 0~8BJ1,I(HO. ~TO STM u;eHTpH ,I(OJDKHH 6HTb npOJIYKTOM pa,nHa-

Fl 

r 

IU!OHHOI'O ,neqJeKTOo6pa30BaHHH, a CJI6,I(OBaT8JibHO, OHM o6pa3yioTCH 

H B py6~He. CYIJ.l8CTBOBaHM8M IIOCJI8,I(h"'IDC Tpex IIOJIOC MOJKHO 06'bHCillITb 

B03pacTaHRe (nocJie HaCHIJ.l8HHH) HHT8HCHBHOCTH IIOJIOC 3,35 H 

2,64 aB B py6HH8 (pHc.Ia), TaK KaK Olm: ,I(OJIJKIDl xopomo nepeKpH-

BaTbCH. 
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IIO,IIJIBCH K Pl1CYHKAM 

PHc. l 2a.mrcHMocT1> KO ajl\f1H1:.I;KeHTa nOJioc .IUI py6.e:Ha OT ,n;oa1i1 o6Jiy­

T.Iemm: a - aneKTpOHaMH c E = 50 MaB; 6 - ~ - KBa.HTa.MII. 

Ilo~OCbl .IUI: l - 5,77 aB; 2 - 4,43 aB; 3 - 2,64 aB; 

4 - 3,35 aB. 

P.e:c.2 CneKTp1i1 .IUI py6mra, 06.JiyqeHHoro a~eKTpoHaMR c E = 50 MaB 

H OTOlltlKeHHoro TipH TeMIIepaTYpax: l - 25°C; 2 - 28o0c; 
3 - 450°C. ~oaa o6JzyT.Iemm n = 2,56.1017 3JI/CM2. 

P.e:c.3 HaoxpoHH!:ltt OTlKHI' nOJioc .IUI py6.e:Ha, o6JzyT.IeHHoro: 

a) a~eKTpoHaMR c E = 50 MaB, n = 2,56.1017 aJI/cM2; 

6) 0 - Rlla.HTaMH, n = ro8 pa,n;. 

II0~0,c1i1 .IUI: l - 5, 77 aB; 2 - 4,43 aB, 3 - 2,64 aB; 

4 - 3,35 aB. 
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