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Beryn

Temypun  xanMmilo  3ajMINAETbCS  OJHUM 3
MEPCIeKTHBHAX ~ MarepialliB Ui BHUTOTOBIICHHSA
NETeKTOpiB  PI3HOTO  pOXy  BHUIPOMIHIOBaHHA  —

CBiTIIOBOTO, X- Ta Y-Aiama3oHIB CIEKTpa, €JIeKTPOHIB,
MpoTOHIB, o-9acTok Tomio [1]. Cepen Takux mpuiamiB
BAXIUBY pOJIb BIOIrparoTh MIOAHI CTPYKTYypH 3
MIOBEPXHEBUM Oap’epoM, sIKi MOXKYTh OyTH BHKOPUCTaHI
NPY BUTOTOBJIEHHI COHSYHUX €JIEMEHTIB [2]. AKTUBHOIO
o0ylacTI0 B HHMX € TOHKI Imapu, ski (akTuyHo i
BU3HAYAIOTh (hiznKo-TexXHIYHI XapaKTEePUCTUKHI
npwiaaiB. ToMy BaXJIMBOIO MOCTae mpobiemMa 3BeJCHHS
0 MiHIMyMy KOHIIeHTpamii AedeKTiB Ha Mexi IOALUTY
BUIIPOCTOBYIOUMI KOHTAaKT — HamiBrpoBigauk [3]. Lli
IepeKTH YTBOPIOIOTH IMOBEPXHEBI piBHI, SKi MOXYTbH
OyTH e(eKTHMBHUMH LEHTPaMH peKOMOIHalil, o Yy
KIHIICBOMY pe3yJIbTaTi IPU3BOAUTH JIO 30UIbIICHHS
CTPYMiB BTpaT Ta PiBHIB LIyMiB, 3MCHIIEHHS HAIPYTd
npo0OI0, BUHHMKHEHHSI PI3HOTO pojay HecTaOlIbHOCTEH
Tomo. E(QEeKTHBHUM TEXHOJOTIYHUM 3aXOJOM  JUIs
3MEHILEHHS POJIi IIUX PIBHIB € CTBOPEHHS MOBEPXHEBUX
MOM(DIKOBaHUX IIapiB, SKi CYTTEBO IOKPAILYIOTh
(oroenexkTpuuHi NapamMeTpy AioIHUX CTPYKTYp [4]. IIpn
I[bOMY OCOOJIMBOTO 3HAueHHs Ha0yBae€ OIHOYAcHE
BBeJIeHHS 130BaieHTHOI qoMimku (IB/I), sika 00ymoBiroe
psx crenugivHIX BIACTHBOCTEH Marepiany [S]. Y mamii
poOOTI  pO3TIIAMAETBCS caMe TMPOIeC  OTPUMAHHA
MoaudikoBanux seropanux IBJ] kucHio mapis CdTe i
HaBOIATHCS OCHOBHI  Pe3yibTaTH JOCHIIKEHb  IX
ONTUYHUX BIACTUBOCTEM.
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I. O0’ekTH i MeTOaM TOCTITKEHD

B sxocti 6a30BOro marepiady BHKOPHCTOBYBAIHCS
MoHokpuctarii n-CdTe 3 murommM omopoMm OIH3BKO
400mcv  mpu 300 K. Taki  MOHOKpHCTAIN
OTPUMYBAIUCS METOAOM bpimkMeHa. Y MOTaNBIIOMY
BOHM PO3PI3aJKCS 32 JOINOMOrOI0 CTPYHHOI pi3KM Ha
TUIACTUHH THUIOPO3MipoM 4x4x1 MM 1 nuridyBanucst ta
moyipyBanmcs. 3 METOI0  BHWIIYYCHHS IOPYIICHb
KPHCTaJIIYHOT TpaTKH MOBEPXHI I/IKJIaJTHOK
MPOBOIMIIACS 1X BIAMOBIIHA XiMidHa 00poOKa [6].

HocmimxyBani  moxudikoBani mapu CdTe<O>
OTPUMYBAJINCSI JIETYBaHHSM JIOMIIIKOIO KHCHIO TIpH
Bigmami 3paskiB CdTe Ha moBiTpi npu Temmneparypax
700-1000 K. Ctan moBepxXHi BHXIJIHUX ITiJKIaTHHOK i
JIETOBAHOTO INApy KOHTPOJIOBABCS 3a JIONOMOTOIO
aTOMHO-CHIIOBOTO ~ Mikpockormy  Nanoscope-Illa y
peXHUMi TEepIOTUIHOTO KOHTAaKTy [2,4], a Takox 3a
JIOCHIDKEHHSAMH ~ ONTHYHOTO  BigbuBamnsa (OB) i
doromominecuenwii (®JI). Bonum 3maificHIOBaIUCS Ha
VHIBEpPCAIBHIM  ONTHYHIA yCTaHOBLI, $5Ka BMIIIye
mudpakuiiauii MoHoxpomarop MJIP-23 i cranmaptHy
CHCTEMY CHHXpOJETeKTyBaHHs. LIsi ycTaHOBKa 103BOIISIE
NPOBOAWTH 3alMC 3BHYAWHUX Ta JudepeHuiiHux
CHEKTPiB B aBTOMAaTUYHOMY PEXHMi, a KOHCTPYKLIis
TprMauya 3pa3Ka JIOITyCKae BHUMIPIOBAHHS CIIEKTPIiB
BimOuBaHHSA (200 TPOITyCKaHHS) TPH OJHOYACHOMY
30yKEeHH1 DJI. Ocranue 3IMCHIOBAJIOCS
BHIIPOMIHIOBaHHSM a30THOTO Jaszepa 3 A, = 0,337 MxMm.
Crnextpu @JI moOymoBaHi 3 ypaxyBaHHSIM amapaTHOi
(hyHKII{ yCTaHOBKH 1 HaBEICHI B KOOpAHMHATAaX: IO Bici
Op/IMHAT — KUIBKICTh ()OTOHIB B OJMHUYHOMY 1HTEpBaJIi
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eHepriit N, a 1mo Bici abcuuc — eHepris GOToHIB /.

II. O0roBopeHHs1 pe3yJIbTATIB
AOCJiIZKeHb

Bimnan Buxiganx mmactuH n-CdTe mpusBoauTh 10
yTBOpeHHs Ha ix noepxHi mapy CdTe<O>. Ilpu npomy
MIKpOCTPYKTypa fioro MTOBEPXHi 3MIHIOETBCS
(Mommudikyetbes). [lo Biamany BOHA € J3epKANBHOIO Ha
BUIJISL, @ MICIS HBOTO CTa€ MaToBOXO. JlocimimkeHHs 3a
JIONIOMOT0I0  aTOMHO-CHJIOBOTO MIKPOCKOITY JIO3BOJIMIIN
BHUSBHUTH Miciss TepMooOpodku CdTe Ha ioro moBepxHi
JIOBUIbHUM YHHOM OpIEHTOBaHI KPYITHI OJIOKH PO3MipoM
no 800 mm. Ili  pe3ynbraTH  Y3rOJDKYIOThCS 3
AQHAJIOTIYHUMH TIOTIEPEAHIMH CIIOCTEPEKEHHSIMH BILIHBY
Bianany Ha craH moBepxHi [4]. Pasom 3 Tum, ontuuHi
BJIACTHBOCTI ~ OTPUMaHMX  MOAM(IKOBaHMX  ILIApiB
CdTe<O> Takox 3a3HAIOTh iICTOTHUX 3MiH. Po3risitHeMO
OCHOBHI 3 HUX.

BaxmBuM  mns  TEOPETHYHOTO  JOCTIHKEHHS 1
MPAKTHYHOI'O BUKOPHUCTAHHSI € MOSBA BUCOKOS(EKTHBHOT
mominectieHmii  mapiB  CdTe<O> mpum 300 K.
3ayBa)KMMO, 110 BOHA HE CIIOCTEpiranach Ha BUXIJIHUX
MOHOKpHCTaJIaX. BHIpPOMIHIOBAaHHS, 110 BHHHUKAE,
noMiHye B KpaitoBi oGmacti, puc. 1. Homy mpuramanmi
HACTYIIHI BJIACTUBOCTI: a) HAasBHICTh (DOTOHIB 3 €HEPTi€r0
Oimpmioro 3a MmHUpHHY 3abopoHeHoi 30HM E,;  0)
po3TanryBaHHS MaKCUMyMy CICKTpa BHUIIPOMIHIOBAHHS

npu  hwy, Tpoxu Oinmeliux 3a E, B) HE3alIeXHICTh

TMOJIOXKEHHS /iy, BII IHTEHCUBHOCTI (OTO30YIKEHHS ITpU
WOro 3MiHI Ha TPH TOPSAAKH BEJIWYUHH; T') MOMIOHICTH
TEeMITEpaTypHOi 3aJIeXHOCTI /i, B obnacti T =77-450 K

1o 3Minn E, Bix T; 1) acumeTpuyHicTh GOpME CIIEKTpa 3
CTPIMKHMM 3pOCTaHHSIM IHTEHCHBHOCTI B 00JIACTI MajHMX

A 1 MOBIIBHUM T 3MEHIICHHSAM TIPH BEIUKHX 7.

Bkazani ocobnmBocTi mpuTamMaHHI pekoMOiHaii 3a
YYacTI0O MDK30OHHUX TepexofiB [8]. ¥ mpomy BHIIaaKy
CIICKTP BUIPOMIHIOBAHHS OIIMCYETHCS BiIOMHM BUPA30M

Ly (1
kt

PozpaxoBanuit npu E,=1,5¢eB 3a dopmynoro (1)
cnekrp @®JI  (kpuBa2) HaBemeHo Ha  pwuc. l.
Cnocrepiraerscs nobpe Y3TOIKEHHS
eKCIIepUMEHTAIIbHUX Pe3yJIbTaTiB 3 TeopeTHdHnMH. Le €
me OJHHM  MATBEPKEHHAM  JOMIHYIOYWOi  poui
MDK30HHUX TIEpeXOIiB y (opMyBaHHI JIOMIHECHCHIIi1
mapiB CdTe<O>.

BcranoBnennii XapakTep peKOMOIHAIHIX
MpoLeCciB, 10  OOyMOBIIOIOTH  BHIIPOMIHIOBaHHS,
MOSICHIOIOTHCSl  TIPUCYTHICTIO  130BaJICHTHOI ~ JIOMIIIKA
(IBA) xuchrwo. Sk Bigomo, mpu BxomxenHi IB/l B
KPHUCTAJIUYHy TpaTKy HEI ICTOTHO CTUMYJIOETHCS
BHUIIPOMIHIOBaHHA B KpaioBid oOmacti [5,9]. Ile
o0ymoBiieHo TuM, mo IB/] 3MiHIOIOTE aHCAMOITh BIaCHUX
tToukoBux aedekriB (BT), ski iCTOTHO BIUIMBAaIOTH Ha
¢ismyri  BmacTmBOCTi  Marepiamy.  Taki  3MiHH
MiATBEPIKYETHCSI MPOBEACHUMH  TOCTIHKCHHIMH A~

N, ~ (hm)2 (hu_{— Eg )% exp|—
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Puc.1. Cmnexkrp ®JI mapie CdTe<O> (1) i

po3paxoBaHUN 3a
pexomOiHarii (2).
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Puc. 2. A-MOITyJTHOBaHI CIICKTPH OIITUYHOT'O
BimOmBaHHs BuxigHumx kpucramiB CdTe (1) i

Bigmaneanx mpu 750 K (2) ta 850 K (3) mapis
CdTe<O>.

MOJIyJIbOBaHOTO ONTH4HOTO BinOuBaHHs (OB).

Ha puc. 2. HaBegeHo tumosi crektpu OB BuXimHHX
kpuctanie CdTe (xpuBa 1) i Bianmanenux mpu 750 K
(kpuBa 2) Ta 850 K (kpuBa 3) mapiB CdTe<O>.
Buacnimok neryBanas CdTe IBJl kucHio Mae wicie
MEepeposoNil  BKIALy  cKiIagoBux  crekrpa OB.

OcHoBHUMH 3 HHX € cMmyrd 3 ho;=1475eB i
hw, = 1,4227 eB. Im BignmosinaroTecs eHepreTHuHi piBHi

3 eHeprieto ionizanii Eg =0,025¢B 1 Ey=0,077 eB
[1,10]. MoxnMBO MNpHIYCTHTH, L0 32 (OPMYyBaHHS
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CKJIAJIOBHUX BiAITOBiNalOTh TEHEpalliitHO-pekoMOiHaIiiHI
IpOIECH 3a Y4YacTIO 3a3HAYCHUX MIIKUX JOHOPHUX
piBHIB. HeoOXigHO 3a3Ha4YMTH, IO BiANaN MPH I[HOMY HE
BIIMBA€ Ha LIMPMHY 3a00poHeHoi 30HM E,=1,5¢B
Mmarepiany. Tako BaXJIMBUM € Te, L0 PE3yJIbTaTH
JOCIII/DKEHb ONTHYHOIO BiJOMBAHHS Y3TOKYIOTHCS 3
NOIepeIHbO  HPOBEACHHUMH  JOCHDKCHHSIMH A~
MOJIyJIbOBaHHX CHEKTPIiB (OTOUYTINBOCTI LUX 3pa3KiB.

BiIOWBaHHS BKa3ylOTh Ha Te, IO 3MIiHH BIIACTHBOCTEH
MOBEPXHEBOTO  MIapy  BHUKIHKAHI  MEPEPO3MOILIOM
aHcaMOJII0 BJIACHUX TOYKOBHX JA€(EKTIB KpHCTaIidHOI
rpaTKu.

Cnvomoe M.M. — xanmunar (i3uKo-MaTeMaTHYHHUX
HayK, IOICHT Kad)epH ONTOCICKTPOHIKH;
bapaciok A.M. — kananaat Gpi3uKo-MaTeMaTHYHUX HayK,

BucHoBku

CTapIIMi BUKJIaa9 Ka)epH ONTOEIEKTPOHIKH;
Jemuuy M.B. — xannunar (i3MKo-MaTeMaTHYHUX HayK,

CTapIInin HayKOBUI CHiBPOOITHUK Kagenpu
OIITOEJIEKTPOHIKH;
Bigman wmonoxpuctanis CdTe cympoBoIUKyeThCS Byscnaxk  AJ. — crymenr 5 Kypcy Kadenpu
YTBOPCHHSM ~ IIOBEPXHEBOTO  INApy,  JICTOBAHOTO ONTOETIEKTPOHIKH;
JOMIIIKOIO KUCHIO. I i30BajeHTHUI XapaKkTep BUKIUKA€E Tomin B.I'. — CTYyZIEHT 5 Kypcy kadenpu
nosBy iHTeHcuBHOi JoMiHecueHuii mnpu 300 K, OITOEIEKTPOHIKH.
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Optical propertys’ of the surface layers of cadmium telluride is investigated. It is shown that the annealing of the
crystals lead to the emerging of the modified layers. The geometrical and the physical properties of the layers
determine by the isovalent impurity of the oxygen.
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