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JIASEPHAA ABJIALNA 1 DOTOCTUMVYIIMPOBAHHASA
ITACCUBALIMA TIOBEPXHOCTH KPUCTAJIJIOB Cd, Zn Te

IIpeonosicen moouguyuposanmwiii mexHo-
JIOCUYHBIL CNOCOD NACCUBAyUY KPUCMALIU-
yeckux o6pasyoe noaynpo8oOHUKOBHLX
meepobix pacmeopoe Cd, Zn Te, npume-
HACMBIX 015 U320MOGEH1s " demexmopHbix
CEHCOPOB8 PEHM2EeHOBCKO20 U 2aAMMA-U3TLY-
YyeHusl.

Mexanuueckast 00pab0TKa MOTyIPOBOTHUKOBBIX KPH-
CTaJUIOB IPUBOJUT K MOSIBIICHHUIO B 00pa3liax MoBEPXHO-
CTHBIX TOKOB yTEUKH, YTO OTPHLATEIBHO BIHIET Ha JKC-
TUTyaTalOHHbIE XapaKTePUCTUKH IPHOOPOB, H3TOTOBIICH-
HBIX Ha UX OCHOBE. J{JIs1 yCTpaHEHHS TOKOB yTEUKHU pas-
paboTaHbI pa3TMYHBIC METO bl TACCUBALIUH ITOTYIPOBO/I-
HUKOBBIX KPHUCTAJJIOB: MOKPBIE XUMUYECKUE METO/IBbI,
cyxue (QU3NUecKre METONbI, a TAaKKe UX KOMOWHAINH
[1—4].

Jost maccuBanmy kpuctamnos Cd,  Zn Te nan6oimn-
1Iee pacrpoCTpaHSHHE MOTYYHITH XUMUIECKHAE METOIBI,
MIPUBOJIAIIIE K 00pa30BAHUIO HA TIOBEPXHOCTH KPUCTAII-
J1a 3aIIUTHBIX CYTb(QUIHBIX UM OKCHIHBIX IIEHOK [3].
OpHaKo XMMUYECKHE METObI, B KOTOPHIX IPUMEHSIOTCA
pa3IudHBIe, B TOM YHCJIE U TOKCHYHBIC, pACTBOPHI (Ha-
IIpUMEP, PACTBOPHLI OpoMa B METaHOJIE), He 0OecTieunBa-
0T TaKoTo A (PEKTHBHOTO YMECHBIICHNS TTOBEPXHOCTHOM
AIIEKTPUYECKON MPOBOJUMOCTH 00PA3IOB, KaK CyXHe
(u3nueckre MeTo bl maccuBanuu [2].

Cyl11ecTBEHHOE CHU)KEHUE TOBEPXHOCTHON AJIEKTPO-
nposoanoctu o6pasuos Cd,  Zn Te nabmonaercs mnpu
UCIIONTb30BaHHIH TAKHX CYXUX METO/IOB [TACCUBAILINH, KaK
HMOHHO-JIy9eBO€ U HOHHO-IUIA3MEHHOE PACTIBUICHHE T1ac-
CUBUPYIOLLEH 3aIUTHOH IJICHKHU B BAKyyMHOH YCTaHOB-
K€ C HCIOJB30BaHUEM DJICKTPOJYTOBOTO pa3psia, mo-
Jy4eHHe OKCUIHOH IJICHKU Ha TIOBEPXHOCTH 00pa3ua NpH
ero 6oMOapaAUPOBKE KaK HU3KO-, TAK U BBICOKODHEPTe-
TUYHBIMH aTOMaMU Kuciopoja u ap. [1, 2, 5]. Cnenyer
OTMETHUTB, UTO (PU3NIECKUE METO/IBI TACCHBALINH TPYIO-
€MKH U TPeOYIOT CIIOKHOM, a B psijie CIy4aeB U YHHKAIb-
HOU anmapatypsl [6].

Panee npensioxkeHHbIe aBTOPaMH CII0COObI JOTOCTH-
mymupoBanHoi (D®CII) u GoroanekTpocTUMYITUPOBAH-
no# naccupanuu (PICII) Cd,  Zn Te [7, 8] obecneun-
BaIOT JIOBOJIbHO 3(h(DEeKTUBHOE YMEHBIIICHUE TOBEPXHO-
CTHBIX TOKOB YTEYKH 32 CUET MOTYYCHUS BEICOKOOMHOTO
3alIUTHOTO OKCHIHOTO CII0S HA TOBEPXHOCTH 00pasIoB.
B pasButue uccnenoBanuii [7, 8] B HacToswIel padoTe

MIPEIJIOAKEH HOBBIM METO/I TaCCUBAINH, UCKITIOYAIOIINN
MIPUMEHEHHE TOKCUYHBIX KOMIIOHEHTOB. B 3TOM MeTozie
CHSITHE HApyLLIEHHOTO CJI051 C OOKOBON MOBEPXHOCTH 00-
PpasIioB POBOJISAT METOJIOM JIa3epHOM admsimu (JIA) mpu
OJIHOBPEMEHHOMH U MOCIIeAyIoNIel 00padoTke 00pa3Ios
metogoM OCIT umn OIOCII.

Vnanenne HapyImeHHOTO CII0S IPOBOMIIH ITyTEM 00-
nydeHust 00pa3IoB MOCIe0BATEILHOCTEI0 UMITYJIECOB
na3epHoro uznydyenus. Ha puc. 1 npusenena 6iok-cxe-
Ma YCTaHOBKH JUJIS1 JTa3epHOM abJIsILUK HApYIIIEHHOTO CJIOS
¢ OOKOBO MOBEPXHOCTH KPHUCTAILTHYCCKUX 00pPa3IoB
CdHanTe U MOCIEAYIOIIETO MOJYyUYEeHHUS Ha ITOU I0-
BEPXHOCTH BBICOKOOMHOTO 3allIATHOTO CJIOSI METOJIOM
dboTOCTUMYIHUPOBAHHOW MmaccuBanuu. M3mydyenue
YAG:Nd-na3epa Ha OCHOBHO# 4acToTe (C JUIMHOM BOJIHBI
A=1064 aM) MpeoOpa3OBBIBAIIA B U3JTyUIEHNE HA YACTOTE
BTOPOii FapMOHUKH C JUTMHOH BONHEI A,=532 HM. Hc-
MOJTH30BAITM UMMTYIbCH anuTenbHocThio 10...100 HE
€O CpeTHEH MII0THOCTHIO MotTHOCTH p=10—70 MBT/cMm2.
Jo3a o6aydenus coctapisna 0,25—3,0 Jix/cm?.

JuTenbHOCTh IPOBEIEHUs Mpolecca J1a3epHon a0-
nsimn (0,5—5,0 MuH) OblTIa yCTaHOBIIEHA SKCTIEPUMEH-
tanbHO. OHa 00ycoBIIeHa pa3MepaMu o0pasiia, CKOpo-
CTBIO €70 BPaLEHUs U IEPUOJIOM CIIEJOBAHUS JIa3€PHbIX
HUMITYJbCOB. [JIOTHOCTH MOIITHOCTH, MTPU KOTOPOM Mpo-
ucxoaut 3 (HeKTUBHOE yIaleHNe HApYILIEHHOTO CIIOs, 1
J103a JIa3epHOTo 00y4YeHHs TaK)Ke YCTaHOBIICHBI IKCIIe-
pumenTanbHo. Ilpu n103e 06myuenus menee 0,25 J[x/cm?
HapyUICHHBIN CJI0M yIalseTCs HE MOJHOCTBIO, a YBEIU-
YeHHe 1036l J1a3epHoro obmyuenus Gonee 3,0 Jlx/cm?
HEIeTIeco00pasHo, T. K. He IPUBOIUT K 3aMETHOMY YITyd-
HICHUIO CTIEKTPOMETPUIECKHX U SIEKTPUIECKUX XapaK-
TEPUCTHK I10JTy4aeMbIX JETEKTOPOB.

| YAG Nd-nazep l
=~

1 2 3

Puc. 1. Cxema ycraHOBKH Jyis Jla3epHOW abmsiuu u GoTo-
CTUMYJIIMPOBAHHOW MaccuBallid OOKOBOW MOBEPXHOCTH
obpasuos Cd, Zn Te:

1 — mipeobpazoBaTens U3MydeHuUs Jiasepa; 2 — cBeTopuibTp; 3 —
(dokycupyroias uH3a; 4 — 00paselr; 5 — BpaIaIINACs KPUCTAT-
JIOZIepIKATEIIb; 6 — TEIIOBBIC HKPAHBI-CBETOQHIBTPBI; 7 — HCTO-
YHUKU YD-U3IydeHns
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Puc. 2. Mukpodororpaduu mMoBEepXHOCTH KPHUCTAIIOB
Cd,_Zn Te o (@) u nocne (6) nasepHoi abnanuu

Kak BunHO 13 puc. 2, ma3epHast aOJsIus IPUBOINT K
3aMETHOH OYHCTKE 00pabOTaHHOH TOBEPXHOCTH KPHC-
TaJUIMYECKOTo 00pasIa.

B Taduuue npuBeeHb! 3HAYCHHUS YIEKTPUYECKOTO CO-
NPOTUBIIEHUS KpUCTaInIeckux oopasuos Cd, Zn Tewn
TOKOB YTEUKH JIETEKTOPOB JI0 U MOCJIE TAaCCUBAIIUH Pa3-
paboTaHHBIM CIIOCOOOM (JTa3epHast abISIHS IPU OTHO-
BPEMEHHOW ¥ TIOCIenyomeii 00padoTke 00pasioB Me-
tonom OCII), a takxke cnocodom PCII u criocobom
OICII, mpoBeIeHHBIMU TTOCIIE XUMHUYECKOTO TPABICHUS
(XT) napymennoro ciost. 13 TaGnuisl BUAHO, 4TO pas-
PabOoTaHHBIH CIIOCO0 MTO3BOJISIET CYIIECTBEHHO YBEITIMUHTD
TIOBEPXHOCTHOE dNeKTpHUecKoe comporusienne Cd,
Zn, Te-eTEKTOPOB M CHU3UTH TOKH yTEUKH 110 HX 60Ko-
BOil moBepxHoCTH. Takue n3MeHeHust 00yCIOBIEHBI 00-
pasoBanuem okcuaHoro cios TeO, u, BeinencTeue s10-
0, Pe3KHM CHIKEHHEM (TIPAaKTHUYECKH JI0 HyJIs ) KOHIICH-
Tpanuu cBoOoHOro Te B MpUIOBEPXHOCTHOM CJI0€ 00-
pa3noB. O0 5TOM CBUAETENIBLCTBYIOT JJAHHBIE HCCIIEA0BA-
HUIA COCTaBa MOBEPXHOCTU 00Pa3I0B, IPOBEACHHEIC Me-
TOJIOM PEHTICHOBCKOH (DOTOICKTPOHHOM CHEKTPOCKO-
iy (puc. 3).

HccnenoBanust ObIIM MPOBEICHBI Ha CIIEKTPOMETPE
XSAM-800 Kratos. JlaBneHue B kamepe mpudopa co-
crapsno npumeprol0-° Ila. PoTosneKTpOHb! BO30YXK-
namuck MgKo-uznyuenueM (Av=1253,6 3B). MorHoCTb
PEHTTEHOBCKOM TpyOKH cocTapisuia 15 kB, a anekTpoH-
HbI TOK — 20 MA. KuneTtnueckast 5HEprusi 2JIeKTPOHOB
aHAJIM3UPOBAIACh OTYC(HEPHUUSCKUM DIIEKTPOCTATHYE-
CKUM aHaJIM3aTOpoM. Paspelienne crieKTpoMeTpa CocTas-
o 15B, TOYHOCTH onpeneseHus SHEPruu CBA3H —
0,3 »B. IlocnoiiHoe TpaBieHHE MPOBOJUIOCH C TIOMO-
MBI UCTOYHHMKA HOHOB Ar™ ¢ sHeprueii 1,5 x3B. Cko-
POCTB TPaBJICHHUS COCTABIISIA OKOJIO 5 HM/MUH.

CocTaB MOBEPXHOCTH 00pa3Ia OMPEACIISIICS 10 COOT-
Hourenuto mwomaaen muuii Cls, Ols, Te3d, Cd3d, Zn2p
— OCTOBHBIX 060s10uek U Zn LMM-Oxe-munuu ¢ yue-

3Hauenus nogepxHOCMHO20 INEKMPULECKO20 CONPOmMuUsie-

nus Cd, Zn Te-oemexmopos 0o (R,) u nocne (R,) npose-

O€HUs NAcCU8ayuu pasIUIHbIMU CROCOOAMU U OMHOUWEHUEe
coomeememeyiowux moxos ymeuxu (1,/1,)

oﬁfi%fﬂin 1018?1(’)1\4 10§’sz RyRy | Ih MBI;}cM2
XT+®CII 110 16 14,5 | 16,8 —
XT+®DCII 55 13 23,6 | 24,4 —
30 8,1 27,0 | 28,6 | 483
150 32 213 | 204 | 44,1
JIA+®CII 4,7 3.4 72,34 | 71,1 | 57,7
3,15 2,63 | 8349 | 833 | 68,5
1,45 1,3 89,65 | 79,2 | 623

I'my6una, HM

% 1 Puc. 3. Ipodumu pac-
80 npezenenus Te Mexay
00pa3oBaBIIMMHCS CO-
enunenusamu TeO, (3),
CdTe (/) u cBOOOIHBIM
Te (2) mocie o6paboT-
KH 00pasiia MeToJ0M
JIA (a) m meTonoMm
JIA+®CII (6)

e’%

T

0 10 20
I'my6una, HM

TOM KOA(h(PHIIEHTOB 3IEMEHTHOM TyBCTBUTEILHOCTH [9].
TomnmyHa aHATU3UPYEMOTO CII0SI COCTABJISIIA OKOJIO 5 HM.
wkk

Taxum oOpa3oM, pa3paboTaHHBIH METOA MacCCHBA-
1mu (JIA+DCII) obecrieunBaeT moTydeHNe TOJICTHIX OJJHO-
POIHBIX ¥ BBICOKOOMHBIX OKCHAHBIX IIICHOK, YTO CYIIe-
CTBEHHO CHIDKAET TOKH YTEUKH 110 OOKOBOM ITOBEPXHOCTH
Cd,_ Zn Te-neTexTopos.

]Tfpe,unoxceHHHﬁ CTI0cO0 ABIISIETCS BOCTIPON3BONMBIM
U TTO3BOJISIET HCKITIOYUTH IPUMEHEHNE BBICOKOTOKCHYHBIX
XMMHYECKUX KOMITOHCHTOB IIPH U3TOTOBIICHUH CIIEKTPO-
METPHYECKHUX JeTeKTOpoB Ha ocHoBe Cd,  Zn Te.
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