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JlociipkeHO ONTHYHI BJIACTMBOCTI MOBEPXHEBUX IIApiB TeIypuIy Kaamito. [lokaszaHo, 1o Biaman KpHCTaliB
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I. Beryn

Tenypua  KaaMil0  3aJIMIIAETBCS  OXHUM 3
MEePCIIEKTUBHUX MaTepiaiB ISt BUT'OTOBJICHHS
JETEKTOpiB ~ pI3HOTO  pOjAy  BUIPOMIHIOBaHHI  —

CBITIIOBOrO, X- Ta 7Y-Iiamna3oHiB CHEKTPYy, €JIEKTPOHIB,
MPOTOHIB, o-4acTok Tomo [1]. Cepen Takux MpHiIaaiB
BaXJMBY pOJb BIAIIpalOTh MIOMHI  CTPYKTYpu 3
MIOBEPXHEBUM 0ap’e€poM, sIKi MOXKYTb OyTH BUKOPHCTaHI
MIPH BUTOTOBJICHHI COHSIYHUX €IEMEHTIB [2]. AKTHBHOIO
o0macTiIO B HHX € TOHKI IIapw, #AKi (PaKTHIHO i
BH3HAYAIOTh (hi3UKO-TeXHITHI XapaKTEePUCTHKI
npuianis. ToMy BayJIMBOIO MOCTa€e mpobiaeMa 3BeICHHS
JI0 MIHIMyMy KOHLEHTpawil JedeKkTiB Ha Mexi HOALTY
BHITPOCTOBYIOUMI KOHTAKT - HamiBIpoBigauk [3]. Ili
nedekTH YTBOPIOIOTH TOBEPXHEBI PiBHI, SIKI MOXYTb
OyTH e(deKTHMBHUMM LEHTpaMH peKoMOiHalii, mo y
KIHIIEBOMY pE3yJIbTaTi IPU3BOAUTH JIO 30UIbILEHHS
CTPYMIB BTpaT Ta piBHIB IIyMiB, 3MEHIIEHHS HaIlpyrd
1po00I0, BHHUKHEHHS PI3HOIO poay HecTabLibHOCTEH
tomo. EQeKTMBHUM TEXHOJOTIYHMUM 3aXOIOM  JUIS
3MEHIIICHHS POJIi WX PIBHIB € CTBOPEHHS IMOBEPXHEBUX
MOIM(pIKOBaHUX IIApiB, SKi CYTTEBO IOKPAIIYIOThH
(doroenexTpuuHi napameTpu AionHUX cTpyKTyp [4]. [Ipn
BOMY OCOONHMBOTO 3HAa4YeHHA HaOyBa€ OJHOYACHE
BBeZIeHHs 130BasieHTHOI fAomimiku (IBJ]), sika 00ymoBiroe
paa crienngivHUX BiIacTUBOCTEl Marepiany [S]. V naniii
poOOTI  pO3rIIAAETbCS  caMe  MNpoLeC  OTPUMaHHS
MoudikoBanux seropanux IBJ] kucHio mapie CdTe i
HaBOZATBCSI OCHOBHI  pe3yJbTaTH  JOCHKEHb  IX
OIITHYHUX BIIACTHBOCTEH.

II. O6’exkTH i MEeTOIU AOCTINKEHD

B sikocTi 0a30BOro marepiajly BHKOPHCTOBYBAJIHCS
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moHokpuctanu n-CdTe 3 nuToMuM omopom OJHM3BKO
40 Om:cM  mpH 300 K. Taki ~ MOHOKpHCTaIU
oTpUMyBaiucst MeTosioM bpimkmena. Y mnopanbumiomy
BOHU pPO3pI3aINCS 3a IOINOMOIOI0 CTPYHHOI pi3KM Ha
IUIACTUHH THUIIOPO3MipoM 4x4x1 MM 1 nuridyBanucs Ta
moyipyBammcs. 3 METO0  BHIIYYCHHS  IOPYIICHb
KpUCTaTIIHOL TpaTKu MTOBEPXHI T AKJIATHHOK
MIPOBOIMIIACS 1X BIATIOBiAHA XiMidHA 00poOKa [6].
HocmimxyBani  MmomudikoBani mapu CdTe<O>
OTPUMYBAJIUCSI JIETYBaHHAM JOMIIIKOIO KHCHIO TIpH
Bianani 3paskiB CdTe Ha moBiTpi Hpu Temmeparypax
700-1000 K. Ctran moBepxHi BHUXITHHX MiAKJIAIHHOK 1
JIETOBAHOTO IIapy KOHTPOJIIOBABCS 32  JIONIOMOIOIO
aTOMHO-CHII0BOr0 Mikpockony Nanoscope-Illa y pexumi
NepioJuYHOr0  KOHTakTy [2,4], a Takox 3a
JOCHI/DKEHHSIMM ~ onTu4Horo BinOusanHa (OB) i
tdoromrominecuennii (®JI). Borm 3milficHOBamUCS Ha
VHiBepcallpHIll ONTHYHIN yCTaHOBIN, SKa BMIIIye
mudpaknidanit MoHOXpomarop MJIP-23 i cranmaptHy
CHCTEMY CHHXPOJETEKTyBaHHA. LIs1 ycTaHOBKa 103BOJISE
MPOBOIMTH 3alMUC 3BUYAHHHX Ta JU(PEPCHINIHHUX
CHEKTPiB B aBTOMATUYHOMY PEXHMi, a KOHCTPYKIIs
TpuMaua 3pa3Ka JIONyCKae BHMIPIOBAHHsS CIIEKTPIiB
BinOuBaHHs (ab0 mpomycKaHHS) NPU OJHOYACHOMY
30ymkenni  ®JI. OcrtaHHe 3AIHCHIOBAJIIOCS — BHUIIPO-
MIHIOBaHHSIM a30THOTO Jazepa 3 Ay = 0,337 MKM.
Cnextpn ®JI moOynoBaHi 3 ypaxyBaHHSIM arnaparHol
(yHKIIT yCTaHOBKM 1 HaBeleHI B KOOpJHMHATax: IO BiCi
OpIMHAT — KUTBKICTh (DOTOHIB B OAMHUYHOMY IHTEpBAIi

eHepriii N, a 1o Bici abcuuc — eHeprist (OTOHIB /(.
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Puc.1. Cnexrp @JI mapie CdTe<O> (1) i
po3paxoBaHmii 3a BHpazoMm (1) cmekTp MiX30HHOL
pexomOiHarii (2).
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I11. O6roBopeHHs pe3y/bTaTiB
AOCJIiIKeHb

Bigman Buximanx mractuH n-CdTe mpusBoguTts 1o
yTBOpeHHs Ha ix noBepxHi mapy CdTe<O>. [Ipu upomy
MIKpOCTPYKTYpa foro MTOBEPXHI 3MIHIOETBCS
(Momudikyerbes). JJo Bianamy BoHa € J3epKalIbHOIO Ha
BUIJISAJ, a ICJIS HOTO CTa€ MaroBoro. JlociipkeHHs 3a
JIOTIOMOTOI0  aTOMHO-CHJIOBOTO MIKPOCKOITY JI03BOJIMIIN
BUSIBUTH Tichsi TepMooOpodku CdTe Ha #oro moBepxHi
JIOBUTBHUM YMHOM OpIi€HTOBaHI KpyIHi OJIOKH po3MipoM
o 800mm. Ili pesymbTaTH  y3rOJDKYIOTBCS 3
AQHAJIOTIYHUMHU TONEPEIHIMH CIIOCTEPESKEHHSIMH BILIUBY
Bigmanmy Ha cTaH moBepxHi [4]. Pazom 3 ThM, omTwyHi
BJIACTUBOCTI ~ OTPUMAaHHX  MOIM(IKOBAaHMX  IIaApiB
CdTe<O> takox 3a3HaIOTh ICTOTHHX 3MiH. Po3risHemMo
OCHOBHI 3 HUX.

BaxnuBuM U1 TEOPETUYHOTO JOCHIKEHHS 1
NPAaKTHYHOTO BUKOPHUCTAHHS € TOSBa BUCOKOE(PEKTUBHOT
mominecuennii  mapie  CdTe<O> mpu 300 K.
3ayBa)xMMO, 110 BOHA HE CIIOCTEpirajach Ha BHXIJIHHX
MOHOKpHCTaJaX. BUNPOMIHIOBaHHS, IO BHHHUKAE,
JoMiHye B KpaifoBi oGmacti, puc. 1. Momy mpuramanmi
HACTYITHI BJIACTHBOCTI: a) HasBHICTh (JOTOHIB 3 EHEPTI€I0,
Oinpmoro  mMpuHM  3a60poHeHOi  30HM By 0)
pO3TalllyBaHHS MaKCUMyMY CIIEKTpa BUIIPOMIHIOBaHHS

npu oy, Tpoxu Oimpmmx 3a By B) HesamexHicTh

TIOJIOXKEHHS 7imy, BJl IHTEHCUBHOCTI (hOTO30YyPKEHHS IPU

3MiHI OCTaHHBOI Ha TpPU TOPAAKH BEIMYUHHU; T)
MOJIOHICTh TEMICPATYPHUX 3aJICKHOCTEH IMOJIOKEHHS

hoy, Ta E, B 06nacti T =77-450 K; 1) acuMeTpuuHicTh
(hopmu criekTpa 3 CTPIMKHM 3pOCTAaHHSIM IHTEHCHBHOCTI
B 0o0macti Manux /i® i MOBUIBHUM ii 3MEHIICHHSIM IPH
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Puc. 2. A-MOIyITBOBaHI CIEKTPH OIITUYHOTO
BimOmBaHHSA BuximHux kpucramiB CdTe (1) i

Bimnameanx npu 750K (2) ta 850K (3) mapis
CdTe<O>.

ho.

pexoMOiHamii 3a y4acTi0O MDK30HHUX mepexoniB [8]. V
[IbOMY BHUIIJKy CIEKTP BHIIPOMIHIOBaHHS OIUCYETHCS
BiJOMHUM BHPa30M

BEJTMKHX Bkazani ocobmMBOCTI  MpUTaMaHHI

%

4 ho-E,
exp| ———

kt

Pospaxosanuit npu E,=1,5€eB 3a dopmynow (1)

N, ~ (ho)’ (ho—E,) (1)

cnektp @®JI mHaBemeno Ha  puc. 1, kpuBa 2.
Croctepiraerbes nobpe Y3rOIKEHHS
eKCIIEPUMEHTAIBHUX PEe3yJIbTaTiB 3 TeopeTHIHNMH. Le €
me ONHUM MIATBEPKCHHAM  JOMIHYIOUWOi  poui

MDK30HHUX IEpeXofiB y (OopMyBaHHI JFOMiHECICHIII
mrapie CdTe<O>. Takuii xapaktep peKOMOIHAMIHHUX
NpoLeciB, M0  3yYMOBJIOKOTh  BUIPOMIHIOBaHHS,
BHU3HAYAETHCSI MPUCYTHICTIO 130BaJICHTHOI JOMIIIKH
(IBJI) xucHto. Sk BijoMoO, IpH BXOJDKEHHI B KPUCTATIYHY
rpaTKy i30BaJICHTHA JIOMIIIIKa CTHMYJIIOE
BUIIPOMIHIOBaHHs B KpadoBiii obOmacti [5,9]. Le
3YMOBIICHO THM, 110 IBJ] 3MiHIOIOTE aHCAMOIIb BIaCHUX
toukoBux aedextiB (BT/), ski iCTOTHO BIUIMBAIOTH Ha
¢iznuni  BiactmBocTi  Marepiany.  Taki  3MiHH
MiATBEPIKYIOTHCS TIPOBEIACHUMHU  JTOCTIKCHHIMH A~
MOJIyJTEOBAHOTO ONITUYHOTO BinouBaHH: (OB).

Ha puc. 2. HaBeneHo tunosi cuekTpu OB BuXimHIX
kpucranie CdTe (kpuBa 1) i Bigmamenmx mpu 750 K
(kpuBa 2) Ta 850K (xpmBa 3) mapis CdTe<O>.
Buacninok nerysanns CdTe IBJ] kucHio mae wmicue
nepepo3nojil  BKIaAy ckianoBux  cnekrpy  OB.

OcHOBHMMH 3 HHX € cMmyrd 3 hwo;=1,475eB i

ho, =1,4227 eB. Im Bigmosimarote piBHI 3 emepriero
ionizanii Eq; = 0,025 eB i Eg; = 0,077 eB [1,10]. MoxHa
OpUIYCTUTH, 1O 32  (HOPMYBaHHS  CKJIAJIOBHX
BIJIIOBIAIOTh FeHEPaIlifHO-PEKOMOIHAIIIHI TpoIecH 3a
yYacTI0O BKa3aHMX BHIE HU3bKUX JOHOPHHUX pIBHIB.
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HeoOximHO 3a3Ha4YWTH, IO BiANANT TPH LBOMY HE
BIUIMBAEC HA WIMPUHY 3a0opoHeHoi 30HM Eg,=1,5¢eB
Marepiany. Takok BaXJIMBUM € Te, IO pe3yJbTaTu
JIOCTIUKEHb ONTHYHOTO BiAOMBAHHSA Y3TOMKYIOTBCSA 3
MIPOBEJICHUMU JIOCTIIKCHHAMU A-MOTyJIbOBaHUX
CIEKTPiB (POTOUYTIMBOCTI IIUX 3pa3KiB [4].

aHCaMOJII0 BJIACHUX TOYKOBHX JE(PEKTIB KPHCTATIYHOI
TPATKH.

Cnbomoe M.M. — xanmunar (i3MKO-MaTeMaTHYHHX
HayK, IOICHT Kad)ePH ONTOCICKTPOHIKHY;

bapaciok A.M. — xannuiat Qpisuko-MaTreMaTUYHUX HayK,

IV.BucuoBxn

CTapIIMi BUKJIaa4 Ka)e Py ONTOEIEKTPOHIKH;
Memuuy M.B. — xannupat ¢i3uKo-MaTeMaTHYHUX HAyK,

CTapIuui HayKOBUH CHIBPOOITHUK kadenpu
OIITOENIEKTPOHIKY;
Bigman wmonokpucranis CdTe cynpoBomkyeTbes Byscnak A.I.  — crymeHt 5 Kypcy  Kadenpu
YTBOPCHHSIM ~ IOBECPXHEBOTO  IIApy,  JICTOBAaHOIO OITOETEKTPOHIKH;
JIOMIIIKOI0 KHCHIO. |1 130BajieHTHHH XapakTep BHKIUKAe Tomin B.I. — crymeHt 5  Kypcy  Kadenpu
nosBy iHTeHcuBHOi Jnominecnenuii npu 300 K, OITOEJIEKTPOHIKH.
00yMOBJIEHOI ~MIDDK30HHOIO DPEKOMOIHAI€l0  BUIBHHX

HOCIiB 3apsmy. PesympTaté HOCHIIKEHb ONTHYHOTO
BiIOMBaHHS BKa3ylOTh Ha T€, IO 3MIHH BIIACTHBOCTCH
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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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