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NMPOLECChHI MPEOBPA3OBAHUA NPUMECHOW NMOACUCTEMbI B
TAMMA-OBJTYHEHbBIX MOHOKPUCTAIJIAX GaAs:Te
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MpueeaeHbl pesynbTaTbl MCCNEAOBAHMA BIMSAHUA Y- M3NYYEHUA HA INEKTPONPOBOAHOCTL, XOMMOBCKYHD NOABKHOCTE W
KOHLEHTPauM©o CBOBOAHLIX HOCUTEneit 3apsaa B MoHokpuctannax GaAs:Te (¢ ng=0,42 — 3,8*10" cm?). Mposeaentbie
UCCNEAOBAHNA NOKasanw, 4TO B AWanasoHe NOrMoweHHbIx 403 A0 47 Mpaa 3nekTponpoBOAHOCTs Ans Bcex obpasyos
0CTaeTCA NOCTOAHHOMW, @ 3HA4EHNA XONNOBCKOW NOABWKHOCTU M KOHLIEHTPAUWKN W3MEHSIIOTCA HE MOHOTOHHLIM 06pa3oM, npuyem
MaKCUMYM KOHLEHTpauuKU C yBENWYEHMEM CTENEHM NEernpoBaHMA AOCTUraeTcA npn GONbUWMX NOFNOLEHHLIX A03aX. [JaHHble
pe3ynsTaTbl 06LACHAIOTCA B3aUMOAENCTBMEM NPUMECHOW NOACUCTEMBI KPMCTANNa M NOABWKHLIX dpeHkenesckux fedekTos,
PaANaLMOHHOIO NPOMCXOXAEHUA, @ TAKE N3MEHEHUEM COCTOSIHNA CTPYKTYPHbIX KAHANOB NPOBOAUMOCTH.

BeegeHue
AKTYyanbHOCTb
pagnaLMoOHHOTO

uccneaoBaHuA npoueccos
AedekToobpasosaHus B
nonynpoBOAHMKOBLIX  KpucTannax obycnoenexa
peweHvem  3apadun, obecneyeHUss  CTOWKOCTU
3MEMEHTOB MWKPO3NEKTPOHUKNU B pagvaLMOHHbIX
NOMAX U NEPCNEKTUBHOCTLIO METOAOB paAuaLnoHHON
TEXHONOrMKU NpU CO3AAHMU MaTepuanoB C HOBbLIMU
CBOCTBaAMU.

B nacToswein paboTe uccneaosanock BRUAHUE Y
— U3Ny4eHUs Ha yaenbHYK 3NeKTponpoBoAHOCTL (G),
XOJINOBCKYI0 NOABMXHOCTL (i) U KOHUeHTpauuio (n)
cBoBOAHBIX HOCUTENEeN 3apaaa B MOHOKpucTannax
GaAs:Te c ng=(0,42 — 3,8)-1018 oM™, BblpaLLeHHbIX
metogom Yoxpanbckoro (wpeamer, r. Mockea).
MoarotoBka  o6pa3uoB  ocyulecTBnAnack no
CTAaHAAPTHON MeToAuKe: MexaHudeckaa wnudoBka,
nornMpoBka " xuMudeckasn obpaboTka B
nonupyioem TpasuTtene HzSO04:H02:H0 (3:1:1)
LA CHATUA MeXaHU4eckux HanpsxeHun. UamepeHusn
6 npoeogunocb metogqom  Ban-gep-MMay, a
noctofHHo Xonna wmetogom JAC Xonna B
AvanasoHe Temnepatyp 77-325 K. Owmudeckue
KOHTaKThl hopMupoBanuck, Ha Topuax obpasua,
BnnaeneHveMm  wuHauA npu T=500 K B kpatep,
npefBapuTENbHO NOATOTOBMNEHHLIA 3NEKTPUYECKUM
npoboem. [lnA  onpeAeneHUA  KOHLIEHTPaLWW
cBoGOAHLIX HOCUTENEN 3apsaa  UCNOMib30BanucChb
Take onTtudeckne metoab:: UK — nornoleHue
(cnexTpochoTomeTp UR-20), pamaHoBckoe
paccesHue (cnekTpochoTomeTp RFS-100).
O6nyyeHue o6pa3sLioB y-kBaHTammu ““Co ¢ 3HeprusiMm
117 v 1,33 MaB npoBoAMNOCb Ha YCTAHOBKE
“UccneposaTtens” npu Temnepatype Tqes,=300 K.
WHTeHcuBHOCTL y-uanydenns (l,) coctaensna 0,24
Mpa,a"qac'1

3KcnepuMeHTanbHbLIE pe3ynbTaTbl
KoHueHTpauusa ceoboaHbix HocuTenei 3apaaa ()
M XOnNoBCKasi NOABUXHOCTL HOcUTENen 3apsga
onpegenanace (uy) cornacHo [1,2}:
g g Q)
eR,

()

rae A — Xonn-gaktop, € ~ 3apsa 3nekTpoHa, Ry
koachduumeHT Xonna.

MoHokpuctannel GaAs:Te B  uccnegyembix
Avana3soHax TemrepaTtyp v KOHLEHTpauuid ABNAIOTCA
BbIPOXAEHHBIMW MONYNPOBOAHUKAMWU, ANA KOTOPbIX
Xonn-cakTtop paBeH eauHuue [1,2].

(poBeaeHHble WCCneAoOBaHUA NoOKa3anu, 4To B
Avana3soHe nornolueHHbix ao3 (D,) ao 47 Mpapo
AnA  Bcex o6pa3suoB ocTaeTcA NOCTOAHHOW, a
paccyMTaHHble 3HA4YeHUss N W Y W3MEHRAITCA
HEMOHOTOHHbIM 0Bpa3som (puc.1-4).

Puc.1. [loaoBble 3aBUCMMOCTH 3NEKTPONPOBOAHOCTH (1),
KOHUeHTpauun ceoboaHbIX HocuTenel 3apaaa (2) u
XONIOBCKOW NOABUXHOCTY CBOGOAHLIX HOCUTeNel 3apaga
(3), HopMUpOBaHHbIE HA COOTBETCTBYIOLUME 3HAYEHUA
Heobny4eHHOro obpasua, gxna MoOHoKpuctanna GaAs: Te
(no=0,42*10" em™), T,o=77 K

D,Mpaq
Puc.2. [1o30Bble 3aBUCUMOCTH 3neKTponpoBoaHocTH (1),
KOHUeHTpauun ceoboaHbIX HocuTenei 3apaaa (2) n
XONNOBCKOW NOABMXHOCTH cBOBOAHLIX HOCUTEnel 3apaaa
(3), HopMUPOBaHHbIE HA COOTBETCTBYOLUME 3HAYEHUA
Heobny4eHHoro o6pasua, Ans moHokpuctanna GaAs:Te

(N6=1,2"10" e %), Tuu=77 K
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Puc.3. [lo3oBble 3aBUCUMOCTYN 3NeKTPONpoBoaHOCTH (1),
KOHUeHTpayuu ceob0oaHbIX HocuTenen 3apsiaa (2) u
XOMNOBCKON NOABWKHOCTA cBOBOAHBIX HOcUTENen 3apsiaa
(3), HopMUpOBaHHbIE HA COOTBETCTBYIOLUE 3HAYEHUs
HeobnyyeHHoro obpasua, Anst MoHokpucranna GaAs: Te
(No=2,6"10" cM™®), Tuaw=77 K

Puc.4. [1o3oBble 3aBUCMMOCTU 3NEKTPONPOBOAHOCTY (1),
KoHUeHTpauuu ceoboaHbix HocuTenen 3apsaa (2) v
XONMOBCKOW NOABUXHOCTU cBOBOAHLIX HOCUTENnel 3apsaaa
(3), HOpMUpPOBaHHbIE HA COOTBETCTBYIOLME 3HAYEHUS
HeobnyyeHHoro obpasua, ans moHokpuctanna GaAs:Te
(no=3,8*10" cM™®), Tyou=77 K

O6cyxneHune akcnepumMeHTan bHbIX
pe3ynbTaTtoB

MonyyeHHble 3KCNEepUMEHTamMbHbLIE pe3ynbTaTsl
KaYECTBEHHO MOXHO OBBACHUTL C TOYKM 3PEHUS
B3aumoaencTems nNpUMecHoM noAcucTeMbl
KpUCTansna v NoABWXHbIX (DPEHKENEBCKUX 4EDEKTOB,

obpasylowuxcs B obeunx noapetueTkax
MoHokpucTannoB GaAs:Te npu T=300 K wu
BO3AeNCTBUM ¥ - nanydenus [3,5]:

4

Asas ) AsitVas (3)

b4
: Gai+VGa (4)

rae Asi, Gaj— Mexaoy3enbHble atombl, & Vas, Vga—
BaKaHCU COOTBETCTBEHHO MbilWbSAKA W rannus.

YcraHoBneHo [5-7] , 4To npu T2300 K As; sensietcs

NOGBUXHLIM, @ Vas 3aMOpoXeHa npu T<490 K.
Mexgaoy3aenbHble aToOMbI MbiWbAKA
B3aMMOZENCTBYIOT C aToMamu Tennypa, KoTtopble
HaxoAATCA B y3nax RofpeweTkn Mbilbska, no
MexaHuaMy YOTKMHCA, BbITECHSIA WX B MeXAoyanue.
370 nNpUBOAWT K YMEHBbLIEHUIO KOHUEHTpaLuw
cBoboAHLIX HocuTenew sapsaa, 4To, OAHAKO He
WCKMIOYaeT BO3MOXHOCTH 0DpaTHOW peakuuu:

Gaga

Teas+Asi- ; Tei+Asas

®)
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WccnepoBaHue npoueccoB oTxura B
HenernpoBaHHbIX [ CUNMbHONErNPOBaHHbIX
MOHOKpUcTannax GaAs:Te [9] * ¥ no3sonuno
BbIABUHYTb runoteay 06 obpasoBaHum

paciienneHHbix aedektax BHeapenun (GaiVeaGa,
GaVgaTe, TeVgaTe). [logBuxkHbie Vga u Te,
obpasoBaBlmecs B  npouecce  y-obnyueHus,
CTUMYNUPYIOT nosiBneHne noaobHbiX AedeKkTos B
KpucTanne:

Veat+2Te;

3 TeVoaTe, ®)

Vea+Te+Gai—) TeVeaGai @

Mexnoy3senbHsle aToMbl Tennypa paavalvuoHHOr
NPOUCXOXAEHWS, B3aUMOLEWCTBYIOT C Kknactepamu
Tennypa, poCTOBOrO MPOWUCXOXAEHUS,, YBENUUUBas
pasMepsl KNacTepoB, NPEeBLILAILNX KPUTUHECKUA
pa3amep 3apoabiweobpasosanus [10-12] :

n(Te)+Te;. > (n+1) (Tej)

rae n-yucrio aTomoB Te B Kractepe

C ppyrod CTOpOHbl BO3MOXHO pPacTBOpeHue
6onee menkux (pasmepom MeHblue KpUTUHECKOrO)
KracTepoB Tennypa:

(®),

m(Te)+Vas— (n-1)(Tei)+Teas (9),
rae m<n.
WaBectHo [13], utO npu  pagnauMOHHOM

BO3AGUCTBIM HA MOMYNPOBOAHUKOBLIE COBAVHEHUS
A'B" o00pasyloTca  aHTUCTPYKTYpHble  AedeKTsl
AOCHOPHOrO TUNa:

VeatAs; (10

PacwenneHHble AedeKTbl BHEAPeHus
(GaiVgaGai, GaVgaTe, TeiVgaTe)) kak pocToBOro, Tak
(7 paanaunoHHoro NPOUCXOXAEHUA
B3aWMOJENCTBYIOT C MOABUXHLIMW KOMMOHEHTaMu
peakuvn (3), (4), Takke MoryT crnocobcTBoBaTh
06pas3oBaHunI0 aHTUCTPYKTYPHbIX aedeKkToB:

N
> Asga

TeVcaTei+Asi ) Ascat+2Teas (11
GaVgaTei+Asi > AsgatGaitTeas (12)
7
GaiVe.Gai+As; N\ Asgat2Gaas (13)
Bmecte c Tem npoBeAeHHble paHee

nccnegosanna oTonoMUHecLieHUMN y-06nyYeHHbIX
MOHOKpucTannoe [14,15] no3eonsAlT pacwnpuTbh
acCOPTUMEHT NpUMECHLIX AeeKTOB, BIUSIOWUX Ha
npoLecchl 3NEKTPOHHOro TpaHcnopTa:

b4

Y VeatTei+Asas

Vgaleas+As; (14)

14
(VGaTeAs)VAs+ASi % VGaTeAs+ASAs (1 5)

YcnoBus nNpoTeKaHus MepeyWCreHHsbIX Bbiwe
peakuuii ONpeaensloTCA COOTHOWEHUAMU MeXay

BenuuvHamu nre, |, D,, Tosn, rae nre-0bwas
KOHUEHTpauus Tennypa, BKMovalowas Kak
OOHOPHb!e, TaKk W  KNACTEpHble  COCTOSHMS.
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PROCESSES OF TRANSFORMATION IMPURITY SUBSISTEM IN IRRADIATED SINGLE
CRYSTALS GaAs:Te

Viktor Dubovik", Alex Nevzgodoff”
""Omsk state university, chair of solid state physics, 644077, c. Omsk, pr. Mira, 55— A,
Dubovik@phy.omsu.omskreg.ru

The actuality of investigation radiation defect formation in semiconductor crystals is caused by support of stability of
microelectronics elements in radiation fields and availability of radiation technology methods for the creation of materials with
novel propetties.
The influence of y-irradiation on the specific conductance (o), Hall mobility (Rx) and free carrier concentration in GaAs:Te
single crystals is investigated in this paper. Single crystals of GaAs:Te grown by the Czochralski method with free-carrier
densities ny=(0,42 — 3,8)*10"™ cm™ were irradiated from a **Co y ray source (Eq=1.17 MeV and 1.13 MeV, T,x=300 K). The
samples polished, and etched in H,SO4:H;0,:H;0 (3:1:1) polishing etchant.
The measurement are executed by Van-der-Paw technique and Hall EMF method in temperature range 77-325 K.
The investigations showed that in the absorbed dozes (D) range up to 47 Mrad for all samples s remains constant, and the
experimental value of Rx and calculated value of n change non-monotonously.

It is possible to explain the experimental results from the point of view of interaction impurity subsystem of a crystal with
mobile Frenkel's defects formed in both Ga- and As-sublattice at y-irradiation.

The conditions of course of various reactions are defined (determined) by parities (ratio) between sizes nr, I, D, where nye -

general concentration of tellurium, including both donor and cluster states .
The mobile components of reactions influence on states of structural channels of conductivity (loffe's model), and define
electrical, galvanomagnetic properties of monocrystals GaAs:Te. The value D at which the anomalous values n are observed,
depend on a doping level. It is demonstrated by a position of maximum n at displacement In range of large value D with
increase ng.
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