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Beryn

JIy1s TOHKUX IUTIBOK, Ha BIIMiHY BiJl MOHOKPHUCTAJIB,
XapakTepHUMH € Te, L0 BiJHOIIEHHS MOBEPXHi 0
00’ emy € 3HauHUM. TOBIIMHA IUIIBOK, Y PsAl BUNAJKIB, €
TUM  TapaMeTpoM, SKUH BH3HAYa€  TPAHCIIOPTHI
BJIACTHBOCTI 1 JOMIHYIOUI MEXaHI3MU PpO3CIIOBaHHS
HOCiiB 3apsimy. Bigomo [1,2], mo B obmacti mamux
TOBIIMH, MEXaHi3MH PO3CIIOBaHHS B IUTIBKAX € CYTTEBO
BIIMIHHMMHU BiJi MacHBHHX 3pa3kiB. TyT, 30Kkpema,
HEeOoOX1THO BpaxoBYBaTH pPO3CIIOBaHHA Ha MiX(a3HUX 1
MIDXK3EpEHHHX MeXaX, AMCIOKALisSX HEBIIMOBIAHOCTI Ta
iHmMX JedexTax, IOB'sA3aHUX 13 TNpPU TOBEPXHEBUM
cranoM. JIokaJi3zalist HOCIIB CTpyMy Ha IOBEpPXHI CTaHax
i X 3axoruieHHs O0OIpBaHMMHU 3B'A3KaMH Ha MexXax
KPHUCTAJITIB TNPHU3BOAATH JIO YTBOPEHHS Ol HHUX
obyacteii  MPOCTOPOBOrO  3apsily, KOHIEHTpamis 1
PYXJHMBICTh HOCIiB CTpyMY B SIKUX MOXYTh 3HA4HO
BIIPI3HATUCS BiX BIAMOBIAHUX MapaMeTpiB B 00'eMmi.
CryniHp  BIUIMBY TNPUIOBEPXHEBHX o0jacTeil Ha
BJIACTHBOCTI IUTIBOK 3aJI€KHUTh BiJl TOBIIMHM OCTaHHIX,
CTPYKTYpH, piBHS JieryBauus, Temmepatypu [1-4]. Tlpu
[[bOMY BXJIUBY POJIb Biflirpae atMochepHuit KuceHs [5).

VY naHiif poOOTI JOCHTIHKEHO OCOOIUBOCTI TOBEIIHKU
MUTOMOI TPOBIJAHOCTI, XOJUTIBCHKOrO KoedillieHTa Ta
tepmo-EPC y 1umiBkax Temypuay ojoBa, OCaPKeHHUX Ha
cBixki ckomu (0001) crmromy MYCKOBIT Bifi TOBIIMHH Ta
TEMIIEpaTypH BiAnasy Ha MOBITPI.

|. MeTonnka ekcriepuMeHTy

[TniBkmM 1UIst AOCHTIJDKEHHS OTPUMYBAIU 3 TApOBOI
(ha3u METOIOM BiAKPUTOrO BUIAPOBYBAHHS y BaKyyMi Ha
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ceiki ckomu (0001) cmromu Myckosit. Temmepatypa
BUIIAPHMKA IIiJ1 Yac ocamkeHHs ckianana T, = 700°C, a
temneparypa migknamoxk  T,=150-250°C. Tosumny
mwiiBok  y Mexax (0,05-2) MkM  3amaBaiM  Yacom
ocamkennst B intepBani (0,5-30) XxB Ta BH3-Hayanu 3a
JIOTIOMOT0r0 MikpoiHTepdepomerpa MIN-4.

BuMmipioBaHHsI ~ €NEKTPUYHHX MapaMeTpiB  CBIXKO
BUPOLICHUX ILTIBOK NPOBOAWIHN Ipu Temneparypax 290-
353 K y mocTiffHUX Mar”iTHUX NOJSX. BumiproBaHwmit
3pa30K MaB YOTHPH XOJUTIBCBKI 1 IBa CTPYMOBI KOHTaKTH.
B sKocTi OMIYHHMX KOHTAaKTiB BHUKOPHCTOBYBAJIHCS
WIBKA cpibma. CTpym yepe3 3pa3ku CKiagaB ~ 4 MA.
MarniTHe MoJe HANpsSMIUIOCS TEPIEHAUKYISPHO 0
MOBEpXHi TWIiBOK NpH iHAYKWii 1,5 T

3ane)xHicTh MUTOMOI HPOBITHOCTI, KoedimieHTa
Xomra 1 Ttepmo-EPC mniBok SnTe Big TOBIIUHH
300paxxeHo Ha puc. 1.

1. EnemenTn Teopii po3paxyHkis

Bumipsni edextuBHi KineTuuHi mapamerpu (puc. 1)
€ IeIKUMHU 1HTErpaJIbHUMH BEIMYMHAMH 1 3aJICKATh Bl
mpodiIF0  PO3MOMAINY KOHIIEHTpAIlii HOCIIB 3apsamy i

MMUTOMOI  EJICKTPOMNPOBIAHOCTI, TOOTO  JIOKAJIBHUX
3HAYEHb.
Y 3aranbHOMY BUNAAKY €(QEeKTUBHI eJIeKTpHYHI

napamerpu o(d), Ry(d), a(d), p(d) mriBok mos’s3aHi 3
BigmoBimHuMu JokampHUMEH o(Z), Ry(2), a(z), w2
3HAYCHHSMH CITiBBIIHOIICHHIMHU [6]:
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JI71s1 OIHKM TIPOBIJHOCTI MPHUIIOBEPXHEBOTO MIApY Y
TUTIBKaX aHali3 eIEeKTPUYHUX BIACTHBOCTEH MPOBOIUBCS
y pamkax gasomapoBoi momeni Ilerpita [7]. Tosky
IUTIBKY y Wil MOJENI MPEeACTaBISIOTh CKIaICHOIO 3 JIBOX
niapis: mpumnoBepxHeBoro (S) (o6macth MOBEPXHEBOTO
3apsijly) 3aBTOBIIKH Os, KOHIIGHTpAllisi HOCIIB CTpyMY B
SIKOMY Ng a 1X PYXJHBICTh s, 1 00'emuoro (b), sxi
3’ eanani napanensHo. TopmuHa miiBku d = d, +d, .

VY npomy BUMaaKy [7]:

R — R.o%d, +R,0%d, q:
2 L

(Osds +0bdb)

= 0d,R, +0,'dyR, .

(")

=oR ; 8
" ° O-sds + O-bdb ( )
S — Sso-sds + Sbo-bdb . (9)

O-sds + O-bdb

CmiBinHomiennst (6)-(9), 3a yMOBH BHMIpSHUX
3HaveHb o, Ry, 1, S ta Bigomux o, Ry, Up, S 1 d, mae
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MOXJIMBICTh ~ HAOMIKEHO  BU3HAYHUTH
MIPUTIOBEPXHEBOT'O MIapy Os, Rs, Us BIAMOBIAHO.
Ha pwuc.2, BpaxoByOUd  EKCIEPHUMEHTANbHI
pesynbratd i otpumani Bupasu (5) — (9), HaBemeHo
mpodiyi  BXKE  JIOKAIBHUX  3HAYCHb  KiHCTUYHHUX

Koe(ILiEHTIB T JOCIIHKYBaHUX HAHOILIIBOK.
o, Omtem?

3 -1 -1
o, 10°OM cm

napaMeTpu

R,, cM/Kn
0,161
0,121
0,08+

0,041

40
30

201
107

0 T T T T
0 0,5 1 1,5 Z, MKM
B

Puc. 2. Tlpodini posmominy 3a TOBIIMHOIO JIOKAJIBHUX
3HAYEHb ENEeKTPHUYHUX napamerpis (turomoi
nposignocti (a), koedirmienra Xomra (6), Tepmo-EPC
(8)) Bin ToBmmaK d s mwiiBok SnTe. CymiapHa JTiHisa —
CBKOBHPOILIEHI IUTIBKHM, LITPUXOBA — BiJaieHi Npu
temrepatypi 353 K.

[11. Anani3 pe3yabraTtin

3 mnpo(didiB JIOKANIBHUX 3HAYCHb EIICKTPUIHHUX
mapamerpiB  (puc. 2) MOKHA BH3HAYMTH CEPEIHI
3HAYCHHS MPOBIAHOCTI 1 KOHIIEHTpaIlii 00’ €eMHOr0 IIapy
Ta, BUKOPUCTOBYIOYM MOJAENb Ilerpima, OLIHUTH
mapaMeTpyd  ITPUIIOBEPXHEBOro  mapy. Pesympratu
PO3paxyHKy HaBeICHO B TAOJIHIII.

3 puc. 2 6ayuMo, 10 ISl BHPOIICHHUX, OMHCAHUM
METOJIOM IUIIBOK, MAaIOTh MICIIe CYTTEBI HEOJHOPIAHOCTI
CIICKTPUYHHUX TapaMeTpiB Mo ToBIIMHI. Tak, 30Kpema,
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edextuBHi (puc. 1) i mokampHi (puc. 2) 3HAYCHHS
eNEKTPUYHMAX TIApaMeTpiB BUSABIAIOTE HA TOBEPXHi
CHJIbHO 30araueHy Jipkamu 00J1acTh.

Tabanus
3HaueHHS MapaMeTpiB MPUIIOBEPXHEBOTO mapy (S)
i 06" emy (D) st ruTiBok SnTe

ITapameTpu CeizkoBHpoOLICHI E;iﬂggglllcl
d, MKM 0,09 0,18
s, Om 'em™ 9100 3200
Chs Omtem? 840 760
R, eM’Kir™ 0,008 0,007
Ry, eM Kot 0,031 0,091
pe, oM™ 7,81 107 8,93 107
Po, M 2,02 107 6,87 107
1, cM?Bc? 72,8 224
1y, cM’B it 26,1 69,2
S, MmxB/K 39 52
S,, MkB/K 28 38

CyTTeBe CHOCTEpE)KYBAHE 3POCTAHHS IMOBEPXHEBOI
MPOBIAHOCTI IUTIBOK SNTE Ha MOBITpi, IOB s3aHE i3
30arayeHHsAM IMOBEPXHI OCHOBHHUMH HOCISIMH 3apsay 3a

paxyHOK axkmentopHoi mii  kucHio. Tepmo-EPC
MTOBEPXHEBOI'0 1Py JIMIIE JAENI0 Oiabila 3a O0EMHY
(Tabm. 1).

Bianan miiBok Ha HOBITPI MPHU3BOIUTH IO 3aHYHOTO
3pOCTaHHSI TOBEPXHEBOI KOHIIEHTpalii MipoK, IESKOTro
3MEHILEHHS MpOBiAHOCTI Ta 3pocTaHHs Tepmo-EPC.
ToBmMHA NPUIIOBEPXHEBOTO LIapy HPH LOMY 3pPOCTAE
MIPUOJIU3HO B JBIYi.

BucHoBkn

1. JocmimKeHo po3MoIil 32 TOBIIMHOKI €(DEeKTHBHUX
i JIOKaJIbHUX 3HaYEHb MMUTOMOI  TPOBITHOCTI,
XOJUTIBChKOro KoedimieHta Ta TepMo-EPC y TOHKHX
mwiiBkax SNTE€, BHPOIICHUX i3 MapoBoi (a3 METOIOM
BiJIKDUTOTO BUIIAPOBYBAHHS Yy BaKyyMmi Ha IIiAKIaaKax
(0001) cmroaU-MyCKOBIT.

2. B pamkax moneni Ilerpina po3paxoBaHO 3HaYEHHS
SNEKTPUYHMX IapaMeTpiB IMPHUIOBEPXHEBHX MIAPIB K
CBXKOBHUTPOILICHUX TaK 1 BiANAJEHUX Ha MOBITPI MpH
temrepatypi 353 K miiBok.

3. Tloka3zaHo, 110 Ha TOBEPXHI IUTIBOK, 32 PaxyHOK
B3aeMoii 3 aTMOC()EpHUM KHUCHEM, YTBOPIOETHCS CHIHHO
30arayeHWii Ha AakIENTOpHI LEHTPU WIap TOBIIUHOIO
ds~ (0,09-0,18) mxm.

Aemopu 8UCNI08II0I0Mb B0sIUHICMIb npog.
JI.M. @peixy 3a nocmanosky 3adaui ma 062080peHHs.
Pe3yabmamis 00CALOHCEHHS.

Poboma wacmroeo ¢hinancyemocss MOH Vpainu
(0eporcasnuti peecmpayitinuti nomep 0109U001414) ma
HADOD]] MOH Vkpainu (depocasnuil peecmpayitinuil
nomep 0109U004505).
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/I3ynoza b.C. — xannunat (i3uKo-MaTeMaTHYHUX HayK,
HAyKOBUH CHIBPOOITHUK;

Yag' ak 1.I. — actiipaHT;

Txauyk A.1. — crapummii 1a00OpaHT;

Mameik I’ /]. — kanauaat Qpi3MKO-MaTeMaTUYHHUX HAYK,
JIOLIEHT,

Cokon06 O.JI. —HayKOBUH CIIiBPOOITHHK.
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The dependences kinetic parameters of polycrystalline films SnTe on their thickness and annealing temperature
in air are research. Shown that an important rolein the formation of surface layers plays atmospheric oxygen.
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