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B Hacrosei paboTe peIoyKeHbl NCCIISI0OBAHMSI AIEKTPOPHU3NIECKUX CBOMCTB TBEPIBIX PACTBOPOB
n-Ge;.x Six [1,2] u u3ydeHa kKoMIIeHCaLKsI IPOBOIUMOCTH 3JIEKTpOHHOT0 Ge;. Siy mpu 00TydeHuu.

Ob6nydeHne oCymIecTBISUIOCH Tipu 7/ /K 1 KOMHaTHOHW TeMIiepaType dIEKTpOoHaMHU dHeprueit SM»aB
u y - kBanTamu *°Co (P=5-10"cm?).

XopoIlIo U3BECTHO, YTO DHEPTUsl MOHHU3AIUH MIPUMECHBIX IIEHTPOB (M B MEPBYIO
oyepeab MEJKHX), B BO30YXKJICHHOM COCTOSIHHSIX HE SIBJISCTCS IMOCTOSHHOUW. BooOiie
TOBOpsI, OHAa 3aBUCHUT, KaK OT ITapaMETPOB CaMOTO IOJYIPOBOJIHUKOBOTO MaTepuala
(KOHIIEHTpAIUsI JICTUPYIOIICH MNPUMECH, CTCIEHb KOMIICHCAIIMH), TaK U OT BHEIIHUX
YCJIOBUH.

IIpuBonsitcs pe3ynbTaThl ucciegoBaHus d>¢ddekra Xoiia, MTPOBOAUMOCTH U
BIIMSTHHSI HA HUX HM30XPOHHOIO OTXKHUIa MOHOKPHUCTALIOB N-Ge;.4Sik, BBIPAIICHHBIX 110
metoay Yoxpanabekoro u nernposausix Sb (5-10*+1-10%cm®). Atomuoe conepxanue Si
coctaBisizio 0,05+0,15%. Omxur npoBoawics npu 300+420K, Bpemst BBIAECPKKUA IIPHU
KaXXJI0M TeMrepaTrype COCTaBisiiIo 15 MUHyT.

K nHauboiiee SJICKTPUYECKH AaKTHUBHBIM aKIENTOpPaM PaJUAIlUOHHBIX J1e(EKTOB,
BO3HHKaOMMUX B crekrpe N-GejxSix npunagiexar ypoBHsM E.-0,133B, E.-0,23B,
PACIIOJIOKCHHBIC B HWJKHEH TMOJIOBUHE 3aIPCIICHHON 30HBI. AKIIEHTOPHBIM COCTOSTHHUSIM
COOTBeTCTBYIOT Temmneparypsl omxura 350, 420K. Crpykrypa nedeKToB, KOTOPBIM
MPUHAJJIC)KAT aKIENTOPHBIE COCTOsIHMS, oOcykmamack B [2]. B Hacrosmieii paborte
MOAYEePKHEM JIWIIb, YTO DHEPreTHUYSCKUE XaApPaKTEPUCTHUKHA aKIENTOPOB U HX
paguanoHHbIE KOHCTAHTAaHBI 3aBUCAT OT cCojepkaHHs Si, a B oOpaszoBaHuH jedeKra,
COOTBETCTBYIOIIETO aKIENITOPHOMY COCTOSIHUIO E;, mpuHHUMaeT ydacTue aTom dJIeMeHTa
V rpynmbl. AHaJOTHYHBIN nporecc aedeKT oOpa3zoBaHus nmeetT Mecto 1 B Ge.

KonueHrpamusi HOHOPOB U aKIENTOPOB pPACCUUTHIBANIACH U3 TEMIIEpaTypHOM
3aBAUCHUMOCTH KOHIICHTPAIlUM DJJICKTPOHOB C WCIIOJIb30BAaHUEM 3aKOHa JCHCTBYIOIINX
macc. IlomydeHHBIE HAMHU pPE3yJIbTAThl C TMOMOIIBIO JBYX METOA0B pacuerta [3,4] B
NpUMEHEHNH K oOnydyeHHomy Ge, mpoaHanu3upoBaHHbie B [5], coBmamaror. Pacuer
MPOBOJIWIICS B MPHUOJIMKCHUH paBeHCTBA d(G(PEKTHUBHBIX MacC 3JICKTPOHOB U JIOJIMHHO-
OpOUTATIBHOTO PACIICIUICHUSI OCHOBHOT'O JOHOPHOTO coctosinus B Ge u GepSix, 1mo3To-
My KOJIMYECTBECHHOC CpaBHEHHE C AaHHBIMH st Ge mpuBeaeHo Tobko st Gejx Six ¢
0,05 at% Si.

BceneactBrue yBenWYeHHs akienToOpoB Iipu oOiyueHuu N-Ge;,Six Bospacraet
KOMIICHCAIUs TTPOBOJIMMOCTH BIUIOTH JI0 U3MEHEHHUS THIIA MTPOBOAMMOCTH. B 0o0Opasmax
Ge mnpu  OTHOCHUTEIIPHOM HWHTETPAJIbHOM TOTOKE, COOTBETCTBYIOIIEM pPE3KOMY
MPOXOXKJACHUIO Koddduimenta Xoura depe3 MUHUMYM, MPOUCXOJUT N—>P KOHBEPCHUS
THIA MPOBOAMMOCTH. B oOpasiax TtBepaoro pactBopa ¢ 5ar%Si u 10at.%Si npu moszax
5.10%sm/cm? Taroke MIPOUCXOIUT N—>P KOHBEPCHs THUIMA MPOBOAUMOCTH (Ompeaesemas
nmo ¢urype Jluccaxy). OmHaKo 3TH IEPEXOJbl HE COMPOBOXKIAIOTCS IPOXOKICHUEM
kod(punmenra Xoya yepe3 MUHUMYM, M Ha YKa3aHHBIX y4acTKaX 0Opaslibl HAXOJISITCS
B KOMIICHCUPOBAHHOM COCTOSIHHH. Y CTAaHOBJICHO, YTO MO MEPE YBEIIMYCHUS COJICPKAHUS
KpPEMHUSI B TBEPJOM PacTBOpE 032, HeoOXoaumas Iyt N—>P KOHBEPCHUH, YMEHBIIIACTCS.
YCcTaHOBIICHO, YTO 4YeM OoJibllle KpeMHHUsI B oOpasiax TBepaoro pactBopa N-GejSiy,
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OOJIYYEeHHBIX OJWHAKOBBIMH OTHOCHUTCIBHBIMH JI03aMH DJICKTPOHOB, TEM OOJIbIIIC
KOHIICHTpAlHs ABIPOK IOCJIe KOHBEPCHUH THIIAa MPOBOAUMOCTH, KOTOpas AJisi 00pa3loB C
0; 5; 10ar.%Si cocraBnsier 6,5-10110M'3, 2~10120M'3, 1,4-1013CM'3 COOTBETCTBEHHO. Takum
00pa3oM, MOXKHO 3aKJIIOYUTh, YTO B KOHBEPTHUPOBaHHBIX N-Ge1,Six ¢ pa3aIudyHbBIM
colep>KaHMEeM [JOHOPHOW MpUMECH B OINPEJEICHHBIX TEMIIEpaTypHbIX HWHTEpBajax
MMPOUCXOJSAT OJIMHAKOBBIC NPOIECCHl B3aMMOJCHCTBHS PaIHAMOHHBIX JE(HEKTOB C
JIETUPYIOIIEH TMpPUMEChI0 W JpYr C JPYroM, OJHAKO HUX HWHTEHCUBHOCTb OyaeT
OIPEJICNATHECS COOTHOIICHUEM KOHIICHTPAIlMM JOTOW TMPUMECH ¢ KOHIICHTPAITUH
TIEPBUYHBIX paJHaMOHHBIX AedekToB. [lo-BuamMomMy, B oOpasmnax N-TuUma mpu OTKHUTE
IIPOUCXOIAT TE€ K€ Impoueccsl B3aumoneucrsus PJl, HO ¢ ApyruM COOTHOLIEHUEM
KOHIIEHTpAllMM MOpUMECH W KOHIeHTpanuu nepBuyHbIX PJI. MHTEHCHMBHOCTH cTaguii
OTXKHUTa MOXET JIOBOJILHO CHJIBHO OTJIHYAThCs OT MNOJAOOHBIX B oOpa3max N-THIA,
KOHBEPTUPOBAHHBIX B P-THNn Tipu oOmydeHuu. Ha Puc.l mnpuBeneHbl Hg030BbIE
3aBucUMOCTH Np (1) u N4 (2) mist n- Gey Six ¢ 0,05a1%Si.
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Jo3oBas 3aBucuMocTtsb Np 1 N 1i1st TemneparypHble 3aBUCUMOCTH XOJUIOBCKOU
Nn-Ge1.,Six ¢ 0,05%a1%Si. ITOJIBMDKHOCTH DJIEKTPOHOB N-Gey,Siy ¢ x=0,05.

Yrto Kacaercsi JIOHOPHBIX COCTOSIHUM, TO SKCIIEPUMEHTAJIbHO HaOIIOAIOCh KakK
YMEHBIIIEHHE, TaK M BO3pACTaHME KOHIEHTpAIMM AOHOpOB ¢ no3oil @d. Ha Puc.2
MPUBEACHBI TEMIIEpaTypHBbIE 3aBUCUMOCTH XOJUIOBCKOU IOJBH)XKHOCTH JJIEKTPOHOB TSI
TOTO e oOpasia.

ITo TemmniepatypHOii 3aBHCUMOCTOM KO3 dunmerTa Xoiia u 3JIEKTPOIIPOBOTHOCTH
ObUIM paccuHuTaHbl XOJUIOBCKHE IIOJABMI)KHOCTHM HocutTened Toka. Jlis ynoOGcrBa
CpaBHEHMSI  DOKCIIEPUMEHTAJIbHBIX  PE3yJIbTAaTOB  TEMIIEpaTypHbIE  3aBUCHUMOCTH
XOJIJIOBCKOM MOABMKHOCTH HPHUBEIEHBI 10 OOJydeHHs] M II0CIE COOTBETCTBYIOLIMX
OT)KWUTOB. YCTaHOBJICHO YTO, MOJABMKHOCTH oOpasuoB p-tuma c¢ 0, 5, 10, 15a1%Si B
nuana3oHe temrreparyp 80+300K 3HaunTETEHO OOJIBIIIE, YEM JIO OOTYUCHHSI.

Omxur obmydeHHblx o00pa3noB mnpu 300K HECKOJIbKO yMEHBIIAET BEJIMYUHY
XOJUUJIOBCKOM MOJBMKHOCTHU 32 HCKIIIOUEHHEM oOpaslia TepMaHusi p - THIA, B KOTOPOM
MOJIBUYKHOCTh HEMHOTo yBennuuaercs. Omxur npu T=420K npuBoAUT K yBEIUUYECHHUIO
XOJIJIOBCKOM TOJIBMYKHOCTH T10 CPABHEHHIO CO 3HAYEHUEM MOJBMXKHOCTH 110 oOiryueHus. B
o6pasiie ¢ 15ar%Si NoABMKHOCTh IMOYTH BOCCTAHABIIMBACTCS 10 MCXOJIHOW BEIUYHMHBI.
Jist cpaBHEHHMsI SKCHEPUMEHTAIBHBIX PE3yJIbTaTOB B pa3iIMYHBIX oOpasnax Ha Puc.3
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MIPUBEJICHBI 3aBUCHUMOCTH OTHOCHUTEIBHBIX XOJUIOBCKHX IMOJABMKHOCTEH (u/W,) ot ar%sSi,
n3MepeHHbIx npu temmeparype 80K, rae p, - 3HaYeHHE TTOABHKHOCTH 10 OOy UCHUSI.
[lomBrxHOCTE BO Becex oOOpasliax, UW3MEpeHHass cpa3y M[ocie OOJydeHwUs,
YBEJIMYMBACTCSI, B CpPeaHEM, B 2 pasa
[T TN '\ (xpuBast 1). Omxur npu 300K mouru
- BOCCTaHaBJIMBACT HCXOJTHY IO
TOJIBIYKHOCTH 3a VCKITIOYCHHEM
repmanust  (kpuBass 2), B KOTOPOM
ITOIBMYKHOCTD €I11e YBEIUYHUBAIIacCh B 3, 7
paza. JHampaevmuii omxkur mnpu 420K
MPOJIOJDKAI  YBEJWYMBATh  3HAYCHHUC
XOJUTOBCKOM TToABMKHOCTH (KpHBas 3) 3a
HCKITIOYCHUEM oOpasna TBEPIOTO
pactBopa Ge;xSix15ar%Si.
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, M , 3aBUCHMOCTb OTHOCHUTEIIBHBIX XOJ-
0 5 10 15 JOBCKHX TmOJBMWXKHOCTerH (W/p,) oT

cojiepKaHue Kpemuui B at.%

at%Si ms p-Gep Six.

Ananus TEMIIEpaTypPHBIX 3aBUCUMOCTEM koa(punmenta Xomna u
ITOJIBUYKHOCTH HOCHUTEJICH 3apsifia B 00JIydeHHBIX U OTOXOKEHHBIX oOpasiiax Ge u Gejx Siy
IMO3BOJISICT CJICJIATh CJICTYIONIHE 3aKITFOYCHUS:

1. Ymenbmenne Np ipu 00yueHNH, HAOJIOIaBIIIeeCs] SKCIIEPUMEHTAIBHO HapsIy
C WHBIMH JO30BBIMHU 3aBHUCHUMOCTSIMU Np, HE CBsI3aHO ¢ O0Opa3zoBaHUEM JJIICKTPUUYECCKH
HEaKTUBHBIX JAcekToB B wmomenu [6]. VYcroiiumBOCTh Takux 1aedEeKTOB, Kak H
akuenTopHbix cocrosiunii Ec-0,25B B Ge, orpannumnBaercsi TeMIiepaTypHbIM HHTEPBAJIOM
350+420K.

2. KomuyecTBO paaMallMOHHBIX YPOBHEH W WX DHEPTUU WOHU3AIUH 3aBUCST OT
cojmepkaHust Si B TBepabIXx pacTBopax. OO0 omnpeaensmomeii poiad paaralimOHHBIX
AKIENTOPHBIX COCTOSIHHUH CBHIACTSIBCTBYET YMCHBIIICHHE ITOABMIKHOCTH DJIKTPOHOB B
00yu€HHOM N-Gej Six B 001aCTH TPUMECHOTO PACCESTHHUSI.

3. MOXHO 3aMETHO H3MEHSITH 3HAYECHHUs XOJJIOBCKOM ITOJBHKHOCTH B
3aBUCUMOCTH OT TEMIIepaTypbl OOJIydeHHUs, OTXKHra M COACpKaHHs Si B TBEPIOM
pactBope p-Geix Six. JewcTBuTeabHO, Kak BUAHO u3 puc.3 (KpuBas 3), MOABMIKHOCTH B
o6pa3ziax TBepaoro pactsopa ¢ 0+10% arSi, 06ayueHHbIX npu 100K B 0TOXKKEHHBIX TIPH
420K, yBenuuuBaeTcsi B CPpEIHEM B 2 pa3a MO CPABHEHHIO C MCXOJHON MOJABUKHOCTHIO,
MO-BUJIMMOMY, OTO CBs3aHO C M3MCHCHHEM 3aps/IOBOTO COCTOSIHUSI — oOJiacTen
HEOJHOPOIHOCTEM.

4. OcobeHHOCTH 00pa3IOB, KOMIICHCUPOBAHHBIX PaJIHAIIMOHHBIMU Je(EKTaMH,
3aKJIFOYaeTCs] B TOM, YTO B Cly4dae CHJIBHOW KOMICHCAIlMM OHU NPUOOPETAIOT
COBEpPIIICHHO HOBBIC CBOWCTBA M HAXOIIT IIHUPOKOE TNPAKTUYECKOE IIPUMEHEHUE.
Hampumep, KOMIICHCHPOBaHHBIC paJUAllMOHHBIMU  JIe(DEKTaMU  TOJYIPOBOJIHUKH
MIPUMEHSIFOTCSI B CHEKTPOMETPUHU [3-4acTHI] U Y—KBAHTOB. J[JIs1 oTUX meneil HeoOXoauMo
CO371aBaTh M-I-p CTPYKTYPHI, C OOJIBIIION IMPOTSKEHHOCTHIO i-0071aCTH, KOTOpasi UrpaeT
pOJIb UyBCTBUTEIIBHOU 30HBI CIEKTPOMETpA.
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Ge,.xSix BORK MAOHLULUN RADIASIYA
DEFEKTI VASITOSIi iLO KOMPENSASIYA KEGIRICILIYi

$.M. ABBASOV

Radiasiya defekti vasitoesi ilo gucli kompensasiya olunmus kristal 6zUnu tamamila yeni
material kimi (isiga, istiliys, tazyiga) aparir ki, bununla bodylk praktiki shamiyyasti var. Bu isds
bizim terafden avvaller dyranilmis n - Ge, Siy bark mahlulunun elektrofiziki xassalerina elektron
stalarinin tasirinin davami olaraq, n-Ge4,Six bark mahluluna y ve elektron sualarinin tasiri ilo
kompensasiya olunma va yaranan radiasiya defektlerinin kinetik tablamasinda asqarlarin rolu
oyrenilmisdir. Bunun {glin stialanma manbayi kimi ®°Co - y qurgusundan ve enercisi 5MeV olan
elektron suretlandirijisindan istifade olunmusdur. SGalanma temperaturu 77 +300K-dir.

ON THE COMPENSATION OF CONDUCTIVITY
BY RADIATION DEFECTS IN THE Ge;.xSix

Sh. M. ABBASSOV
The results of electrophysical properties of solid solutions of n-Ge;,Siy [1, 2] and conductivity

compensation of an electronic Ge,,Si, under irradiation has been studied.
The irradiation was conducted at 77K and at room temperature by electrons with energy of 5MeV

and by y-quanta of °°Co.
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