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3pobiieHo oruysi pobiT, NMPUCBSAYEHUX MOCIHIDKCHHIO BIUIMBY DOAY MiJKIAZOK Ta YMOB BHPOLIYBAaHHS
HaHOCTPYKTYp riroMOyMm xanbkorenifis POX (X=Te, Se, S), a takox rerepocrpykryp CdTe/PbTe 3 mapoBoi ¢asu Ha
X TOMOJOriI0 Ta ONTHYHI CIEKTPU IPOIYCKaHHS, NOIIMHAHHA 1 BinOMBaHHA. BcTaHOBIIGHO B3a€MO3B’SI30K MiX
CTPYKTYPHUMH XapaKTEPUCTHUKAMHU KOHJICHCATIB Ta iX ONTHYHUMHU BIACTUBOCTAMH.

Ku1i040Bi c/10Ba: HAaHOCTPYKTYpH, HaNiBIPOBiIHUKY, onThyHi criekrpy, PbTe, PbSe, PbS.

Cmamms nocmynuna 0o pedakyii’ 15.03.2010; npuiinama oo opyky 15.06.2010.
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HanotexHosorii, HaHOMaTepiaid, HAHOCIEKTPOHIKa
BXKE JIEKiJIbKa OCTaHHIX IECSATWIITh IPHBEPTAIOTH 0
ceOe HeaOHsKy yBary sk HayKOBIIB, TaKk 1 IPaKTHKIB Yy
0araTbOX HampsMKaxX MiSUIBHOCTI JIIOJWHH Ta Tally3sx
nayku [1-5]. TlepcrieKTuBU Haa3BMYaliHO MaciuTaGHi i
am6itHi.  IIporHosyerbcst ~ crBoputd  “ocoOucti”
MIKpOUIIHM Ha SKUX MOXKHA 3aIlMCaTH HE TiJIbKH BCi AaHi
mpo BiacHWKa (TMOBHA ideHTH(iKallifiHa Kapra). ane i
BEChb MOro TeHETHYHUH KOI, OCOOHUCTI MiHIaTIOpHI
KOMIT FOTEpU CTAaHYTh HACTUIBKU “pO3YMHHUMH’, IO TIPU
HEeoOXifmHOCTI (HAMPUKIAM, MPH HEN[ACHUX BHUIMAIKaX,
3MOXKYTh 3B’si3aTHCS 3 HaHOMMWK4OrO JiKapHe 1
MIPOBECTH “KOHCYJbTAIli” 3 JiKapeM; HapeITi JIIOACTBO
3MOKE TIEPEMOITH CcTpaiiHi xBopobu — pak, CHI i T.x.
e mnokm mo mnepcrnekruBa. Jlymaerbcs, MmO Yy
HeJaJIeKOMY MaifOyTHbOMY BOHA peajli3yeThCsl.

VY vomy Tyt piu! Ile noB’s3aHo, y mepury uepry, i3
Ha/I3BUYaliHUIMU ¢biznuHUMH BJIACTHBOCTSIMU
HaHOPO3MipHEX 06’ ektiB (1 M =107 M), ski cyrTeBoO
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BIJPI3HAIOTBCS BiJl MOBEIIHKM MAaKpOTiI (HAMpHUKIa
MaCHBHHX KPHCTAJIB) JI0 SIKUX MU 3BHKIH. Tak, 30Kpema,
BUSIBUJIOCS], IIIO PO3MipaMu HAHOCTPYKTYpP B TPHOX, JBOX
g omHOMY HanpsiMKy (kBaHToBi Touku (KT), kBaHTOBI
nporu (K), xBanroBi smu (K5) BigmoBimHO) MOKHA
3aJ[aBaTH MUCKPETHHUH CTaH EHEPreTWYHHX piBHIB [6].
To0TO mMTYYHO CTBOPIOBATH HEOOXiMHI IS AOCITIIHHUKA
XapaKTepPUCTUKH MaTtepialy MiHiaTIopHOro o0’ emy.
3ayBaxuMo, MmO JUIi OKPEMHUX aToOMIB IIE€PiOJUYHOT
TaOMMII BiJ3HAYEHUH EHEPreTHYHUU CTaH OIHO3HAYHO
BU3HAYEHUH MTPUPOJIOIO 1 1Or0 3MiHUTH HEMOJKIIUBO.
Cepen LIXPOKOT0 KJacy HaHOCTPYKTYP —
KOHCOJIiJIOBaHi MaTepiny, HaHOIOJIIMEpH,
CYNpPOMOJIEKYJISIDHI ~ CTPYKTYpH, 1 KaTaji3aTopH,
0CcOONMBE MiClle HAaJKHUTh HAHOHAIIBIIPOBITHUKAM
[2-6]. Tak, moumHatoun 3 1990-x pokiB iHTEpec
JIOCITiTHUKIB BCE OiIbII AKLEHTYEThCA Ha
reTepocTpykTypax i3 kBantoBuMu Toukamu (KT). Lli
NpoOJIEeMH CTajdd MPEIMETOM IHTEHCHBHUX JOCIIKEHb
micns Toro, Sk Oylo IIOKa3aHa MOXJIMBICTH Camo
OpraHi30BaHOT'O POCTY MAacUBY 0e3e()eKTHUX BKIIFOYCHD
(xmacrepiB) INAS y matpumi GaAsS, sKi BHABJIAIOTH
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KBaHTOBO po3MipHi edektu [3]. Taki *k pe3yabTatu
3HAWIUIM TATBEP/DKEHHS 1 JUIS IHIIUX TETEPOCHCTEM,
nanpukiaan PbSe/Pby E.E Te/BaF, [7-9], orpumanux
METOZIOM MOJeKyIsipHO-TipoMeneBoi emitakcii (MIIE).
BcranoBieHo Taki 1ikaBi e(eKTH, SK M0sBa CIIOHTAHHOT'O
BIIOPSJKYBaHHS y pO3TalllyBaHHI KBAaHTOBHX TOYOK HeE
TIIBKH y BEPTHKAJIBHOMY HampsMi (HampsiMi pocty), aje
i B IUIOIMHI IIapy, a TaKoX 3MEHIIEHHS PO3KUIY
po3mipiB kBaHTOBUX TOUOK [ 7-9]. [TokazaHo, 1110 iCHYIOTh
HkHii (3 monomapu ML) i Bepxwiii (5 ML) mpu sikux
CIOCTEPIraeThesl TPUBUMIPHE BIIOPSIIKYBaHHS KBAHTOBHX

TOYoK. Taki K 3aJeKHOCTI MalOTh MiCIE 1 MpH
TeMIIepaTypi 0CaKEHHS (mimxmaakm)
T,=(633-653) K [7-9]. BigsHaueni ocoOmMBOCTI
(GOpMyBaHHS ~ CAaMOBIIOPSIKOBAHMX  HAHOCTPYKTYP

peami3yloTbcsi 3a YMOBH IX pOCTYy 3a MEXaHi3MOM
Crpanceki-KpacranoBa. He MeHmn mnikaBi pe3yiabTaTh
MaloTh MicClle Tpu OTpUMaHHI HaHOCTpykTyp |V-VI
iHIUMHA 1apo (a3HUMHU METOAaMU: “Tapsiuoi CTiHKH,
ra30/IMHaMIYHOTO MTOTOKY napu, BiJIKPUTOTO
BUIIAPOBYBAaHHA y BaKyyMi Ha MOHOKPHUCTAJIIYHUX 1
HaBiTh amopHuX migktaakax [10-14]. V mux Bumagkax
piCT HAaHOCTPYKTYp, Y 3aJEKHOCTI BiJl TEXHOJIOTIYHUX
(MeTom, pim mOKITAAKH, TEMIIEpPATypa OCaHKEHHS, Yac

OCa/DKEHHs), BiIOYBalOTBCA  SIK 33  MEXaHi3MOM
donsmepa—Bebepa (okpemi  cTpykTypu), Ban-mep-
Mepse (dpopmyBanus 1iockoro miapy), CTpaHChKi-

KpacranoBa (picT 3 mepexigHOr0 MIapy OKPEMHX
HAHOKPHUCTAIIIB), TaK i iX kombinarrii [10-14].

Sxuro npornecu pocty HaHocTpyktyp |1V-VI BuBYeHi
JIOCTaTHBO IMUPOKO [2-5, 7-14], To iX eneKkTpuuHi i,
0COOJIMBO, ONITUYHI BJIACTUBOCTI TUIBKU €Ii30QUYHO.

Y  nmaHiii  poboTi 3pobiieHa mepria  crpoba
CHCTEMAaTH3yBaTH PE3YyJIbTaTH MOCHIIKEHHsS SK CaMHX
apTopie  [11-17] y pamMKkax BHKOHAHHS CIUIBHUX
yKpaiHchKo-Oiopychkux mpoektiB  MOHY 1 BAH
(mepxaBHi  peectpamiiini  Homepa  0107U0067609,
0109U004505), Tak i IHIIHAX aBTOPIB
[18-20], mpHcBAYeHHMX caMe ONTHYHHM BIIACTUBOCTSIM
HAHOCTPYKTYp Ha ocHOBI crionyk 1V-VI.

|. Hanoctpykrypu PbTe/(0001) carona-
MYCKOBIT

Hanokpucramiuni — emitakciiivi  cTpykrypu PbTe
OTPUMYBQJIM OCA/DKEHHSIM IapH METOAOM ‘“‘Tapsdol
crinku” Ha cBixi ckoiu (0001) crroau-MyCKOBIT MapKu
CTA. TexHnomoriuni yMOBH 1 JesKI XapaKTEPUCTUKHU
IUTIBOK HABEACHO y TaOJHIli. 3ayBa)KUMO, III0 IPOBEICHO
eKCIIEPUMEHTH Ui PI3HUX  TeMIlepaTyp  pocTy
koHaencary T,= (353-633) K Tta iioro Tosmuu (4,3-8,5)
MkM. Temneparypa criHok kamepu ckinagana T, = 660 K,
a BunapoByBaHHs HaBaxku T,= 820 K.

Mopdonoris TTOBEPXHI
JOCHIJPKYBaiacsi Ha  CKaHYIOUOMY  EIIEKTPOHHOMY
Mmikpockormi LEO-1420REM, a Takox Ha aTOMHO-
cumoBoMy Mikpockori (ACM) Nanoscope 3a Dimention
3000 (Digita Instruments, CIIA) B pexumi
MepiOANYHOr0 KOHTAaKTy. BuMmipioBaHHS TNpoBeleHi B

HaHOCTPYKTYpP
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LEHTPAIBHIM 30HI 3pa3ka 3 BUKOPHCTAHHSIM CEpiHHHX
kpemHieBuX 30HAIB NSG-11 i3 HOMIHATBHUM PaJiycoM
3akpyraenns Bictps 1o 10um (NT-MDT, Pocis).

Onrtuuni BiaacTuBOCTI TiBoK PbTe mocnimkyBanucs
Ha [K-®ypbe criexkrpomerpi FT-IR NEXUS.

Taonuus
TeXHONOTIUHI YMOBH OCaPKEHHS HAHOCTPYKTYP
PbTe/(0001) ciroma-MycKoOBIT

Howmep Yac T ToBmmHa IIBuakicTe
OCaKEHHSl, | ¢ | KOHJEHCATy, pocry,
spaska XB K MKM MKM/XB
30-31 10 429 8,3 0,83
32-33 7 429 6,5 0,93
35-36 5 433 54 1,08
37-38 3 426 4,3 1,43
39-40 10 383 8,3 0,83
41-42 10 353 8.4 0,84
43-44 10 633 8,1 0,81
2-3 10 408 8,5 0,85
Jleski  pe3ynbrath  AOCHIKEHHS  Mopdoiorii
MIOBEPXOHb HAHOCTPYKTYp MeroqoM ACM Ta ii
pO3paxyHKH TpeacTaBieHO Ha puc. 1. AwnHamiz 1mmx
pe3ynbTaTiB  Aa€  MOXJIMBICTH BCTAHOBUTU  II€BHI
3aKOHOMIPHOCTI y (dbopmyBaHHi eImiTaKCIHHUX
HAHOCTPYKTYp Yy 3aJI©XKHOCTI BiJl TEMIIEPaTypH POCTY Ta
ix ToBmmHU. Tak, 30KpemMa, HU3BKI TeMIEpaTypu
ocamkenust 1,=353 K (puc.l, a) cropusitoth
(OpMyYBaHHIO  HAHOKPUCTANIB 13  TepeBaKaHHSIM

IIBHUIKOCTI POCTY Y TaHTEHINAJLHOMY HAMpsAMKY IO
MOBepXHI MmiAKIanku. Ha me Bkasye Te, 10 1X JIiHIHHI
po3Mipu y muronmHi migknaaku mo asumyry (0,2-1,4)
MKM 3HAaYHO TEPEBaXKAIOTh PO3MIPH Y HOPMAaJIbLHOMY
HampsMKY — Bucota HaHokpucrtanis ~100 um (puc. 3,a).
[lixBuiienns Temmneparypu pocry mo T,=(380-408) K

NMPU3BOANTE 110 (OPMYBaHHS OUIBII  OTHOPIAHUX
HAHOKpHUCTaNIIB sK 1o Qopmi, Tak 1 3a JiHIHHUMHA
po3MipaMH B a3UMYTaJbHOMY Ta HOPMaJbHOMY

HampsMKax 70 moBepxHi migkmamku (puc. 1, 6). Xoua
TiHiAHI po3Mipu KpucTamiB y ruromuHi miaktaaku (0,1-

0,7) MKM U1 [OUX YMOB OCQUKEHHS  3HAYHO
nepesunlytots ix Bucory (100-350) um (puc. 1, 6,B).
IMomanmpliie  MiABHIIEHHS  TEMIEPATypH  OCAHKEHHS

MPU3BOUTH 10 ()OPMYBaHHS Ha HAHOKpPHCTaJIaX HOBHX
cryneHiB pocty (puc.l, B).

3ayBaxuMo, IO 13 MiJBHIICHHSIM TeMIIEpaTypu
pocty T, IIOPCTKICTh TOBEPXHI HAHOKPUCTATIYHUX
cTpyktyp 3poctae i ckimamae ~33uM (353 K), ~49 um
(383 K) i ~86 um (633 K) BiamosiHo.

IlikaBor0 € 3aleKHICTb TOMOJOrIi emTaKCIHHUX

CTpYKTYp Bix ix ToBmmHHM. It TOHKUX IUIIBOK
XapakTepHUM €  (OpMyBaHHS  HAHOCTPYKTYp i3
OKpPYIJICHUMH TpaHsMH 1 0e3 wuitkoi orpanku. I3

301JBIICHHS Yacy OCA/PKEHHS 1, BiJIIOBITHO, TOBIIUHH
kouaencary mo (5,4-6,5) Mxm Mae wmicue pict go0pe
copMOBaHMX HAHOKpHCTaNiB piHoi Bucotu (50-
400) um (puc. 1, 6, B) 3 JNiHIHHUME PO3MipaMH B OCHOBI
10 1 mxm.
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Puc. 1. EnektpoHHO-MiKpocKomiuHi i aToMHO-cHI0Bi (ACM) 300pakeHHs (BCTaBKH) MOBEPXHi
HaHocTpykTyp PbTe, ocamkennx Ha ckomu (0001) ciroau npu temmeparypax Ty, K: 353
(a —Ne41-42); 408 (6 — Ne2-3); 429 (B — No30-31) (Tabmuws).

Ha puc. 2 300paxeHi CIieKTpH MOTIMHAHHS TUTIBOK B
00yacTi BHCOKOYACTOTHOTO Kpaio (YHAAMEHTAIEHOTO
3650 cm*t

noriuHaHHA. Po3puBH mpu N » Ha
CHEKTPaJbHUX KPHUBUX TMOB'SI3aHI 3 HEMOXKIIHBICTIO
KOPEKTHOTO BHMIPIOBaHHS ONTHYHOI TYCTHHH i3-3a

IHTEHCHBHOI CMYIU IIOIVIMHAHHS 10HIB TiJPOKCUIIY B
cirofi. Bunno (puc. 2), mo KpyTHU3HA CMYTH ONTHYHOTO
TIOTJTMHAHHS TUTiBKH i3 c(hopMOBaHUMHU
HaHOKpHUcTamiTaMu (puc. 1,8) Habarato Oinbina, HiX
IUTIBOK, Ui SIKAX 4YacTHHA IIMX MIKPOKPHCTAIIB

n (cm?)

Puc. 2. CriekTpy ONTHYHOTO MOTIHHAHHS HAHOCTPYKTYP
PbTe na migknaakax ciaroau: 1 —3pasku Ne30-31; 2 —
3pasku Ne 41-42 (tabmuris).
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po3TaloBaHa MapajelbHO MOBEPXHi I TOMOJOrs He €
nepioquunoro (puc. 1, a).

3HayHa 3MiHA KPYTH3HU BHCOKOYACTOTHOTO KpAro
(yHIaMEHTaIbHOTO OTJIMHAHHS 3aJI€XKHO BiJl Opi€HTaI]
HAHOKPHUCTAIB, ii 3poctanust (puc. 2 — Kpusi 1), MOKHA
TIOSICHUTH TOJIOBHUM YHMHOM aHi30TpOIi€l0 KoedimieHTa
HOTTIMHAHHS OCTaHHIX. He BUKIIIOYEHO, 1110 CTPYKTypa
BJIACHHX JIePEKTIB IIMX MIKPOKPHCTAJIIB TAKOXK pi3HA.
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Puc. 3. CHCKTpI/I OIITUYHOI'O TIPOITYCKaHHA

HaHOCTpyKTYp PbTe Ha minknaakax cimromu: 1-4 — 3pasku
Ne2-3, Ne30-31, Ne37-38 1 Nedl1-42 BianoBizHO
(tabmuis). 5 - cmopgHa migkmagka. 6 - coekTp 3paska
Ne30-31 3a BHpaxyBaHHSM  CHEKTPY  IiAKIAJKH
(Tabmms).
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Ha puwc.3 300pakeHi  CIEKTPH  ONTHYHOTO
MpOIyCKaHHs HaHOCTPYKTYp Ne2-3 (kpuBa 1), Ne30-31
(xkpuBa 2), No37-38 (kpuBa 3) i Ned1-42 (kpuBa 4) Ha
cmonaHid migkmanm (tabmums). Tyr ke mpUBeACHUIN
CIIEKTp mpomycKaHHs miei mimknaaka (kpuBa 5) i
¢parmMeHT cnekrpy npomyckaHHs 3paska Ne30-31 3a

BUPAaXyBaHHAM OJHOMMEHHOrO CHEKTPY  INiAKIaIKu
(kpuBa 6). Bumgao (puc.3.), 10 HAHOCTPYKTYpH
TENypUILy CBUHIIIO TOBILMHOIO (8,3- 8,5) MM
XapaKTePHU3yIOThCs BIKHOM PO30pPOCTi npu

n £ 2750 cm' !, a MaKCHMyM X IPOMYCKAHHS JIKUTh TIPU
n » 1500 cm ' Tlpuuomy, y Mipy HOripiieHHs SKOCTI
YIIaKOBKU HAHOKPHCTAIITIB ~ KPYTH3Ha  KPHBOI
HPOMYCKAHHS 3 BHCOKOYACTOTHOI CTOPOHH CHEKTPY
TIOMITHO OCJAOJNSEThCS, 3HIKYETbCA 1 I1HTErpajbHe
nporryckaHus . J{ias TriBkM 3 TOBIIMHOIO 4,3 MKM
BHCOKOYACTOTHA MEXa IPOIYCKAHHS 3HAYHO 3CYBAEThCS
Ha Oik Benmukux N (puc. 3 — kpusa 3).

OpepxaHi  pe3yabTaTH  JONOMAraroTh  OUTBII
I[JICCTIPSIMOBAHO ~ MIAXOMUTH A0  BUPOIIYBAaHHS
HAHOCTPYKTYp 13 3aJIlaHOI0 TOIOJIOTIEI0 1 HEOOXiTHUMHU
ONTHUYHUMH BJIACTUBOCTAMH, a TAaKOX KOPHUCHI JUIs
BUOOpPY aKTHBATOpiB 13 CMYrom JIIOMiHECUeHHii B
o0JacTi mpo30pocTi.

II. Hanoctpykrypu PbTe/mosipoBane
CKJI0

Sk BuiumBae 3 aHaiizy  MikpodoTorpadii
EKCTIepUMEHTATIBHUX 3pa3kiB (puc. 4), IWIBKH TeTypHIY
CBUHIIO, OTPUMaHi METOJOM “rapsdoi CTiHKM® Ha
MONIPOBAaHOMY CKJIi € IIiJIbHOYIaKOBAaHUMH IIapaMu
ToHKMX (< 100 HM) TIACTHHOK, IO  OpIE€HTOBAHI
nepeBakHo rpansamu (100) mapanensHO 70 MOBEpXHi
HiIKIago0K. Y Mipy 3pOCTaHHS TEMIIEpaTypH OCaKSHHS
T,=(373-498) K mnonepeuni po3mipu 30LTBIIYIOTHCS 3
(0,1-1,5) mxm 1o (5-10) MmkM, a Kpal OOILIABISIOTHCS.
Ilpy 1BOMY KOHTYPH HAaHOKPHCTAJIIB BTPAdaioTh
BIJIHOCHO MpaBWIbHY MPAMOKYTHY ¢Gopmy (puc. 4, B).
ITpu TeopeTHYHOMY MOJICNIIOBAHHI HaliaJeKBATHIIIE TaKi
CTPYKTYPH MOXYTh OYTH alpOKCHMOBAaHi JHCKaMH JUIs
BUIIAJKY SIKIIO BHCOTA 1 AiaMeTp IUIACTHHOK OJIM3BKI 3a
BEIMYMHOIO,  MOXE  TakoX  po3nnigaTvcs — iX
anpOKCUMAIlisl YaCTUHKaMU c(hepuaHOi popMH.

Kpim Toro, sik BuaHO i3 30inblieHOro (parmMeHra
MmikpodoTorpadii (puc. 4, B), IIACTHHKH CYOMIKPOHHHX i
MIKPOHHUX pO3MIpiB MaroTh JI0JaTKOBI HEOJHOPIAHOCTI
HAHOMETPOBHUX PO3MIpIB, MOJOXKEHHS SKUX HAa MOBEPXHi
€ TO3UI[IHHO PO3YNOpSAKOBAaHUMH. TakuM YHHOM, IpU
MOJICTIOBaHHI ONTHYHHUX BJIACTUBOCTEH TAaKUX ILTIBOK
HOTPIOHO BPaxOBYBATH HASBHICTh JBOX XapaKTEPHUX
MaciTadiB HEOMHOPITHOCTEH.

3BakalOud HAa  HasABHY  IIUIBHY  YIAKOBKY
HAHOYACTMHOK  TEIYpHAY  CBHHIIO HAa  CKILIHUX
migKTaaKax ABox macmrabis (puc. 1) mpu MomearoBaHHI
ONTHYHHUX BJIACTHBOCTEH IUIIBOK HEOOXiJHO BPaxOByBaTH
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B

Puc. 4. Tormornoris HaHOKPHCTATIYHUX CTPYKTYp PbTe,
OCa/DKEHUX 13 mapoBoi (ha3u Ha CKIIi TpH TeMIiepaTypi
T,, K: 373K (a), 408 K (6), 498K (B).

KOTepEeHTHI e(eKTH KOJEKTHUBHOI TPUPOAH. 3 Mi€I0
METOI0 3aIPOIIOHOBAHO BHKOPHUCTOBYBATH PO3pOOIEHE
O1JIOPYCBHKOIO CTOPOHOIO iHTep(epeHIliiiHe HaOIKEHHS
JUIsL IBOMAacIITAOHUX IUTaHapHHUX CTPYKTYp. Y paMKkax
miel Mozmemi KpyImHI MIKPOIDIACTHHKH MOJIETIOIOTHCS
quckamu (puc. 5, a), SIKUM HPHUIHCYETHCS e(PEKTUBHUH
KOMILIEKCHUI TIOKa3HHK 3aJIOMJICHHS, 110
pO3paxoBYETbCS 3 ypaxyBaHHAM  KOHIGHTpaii
HNEePBUHHUX HAHOYACTOK TENypHAY CBHUHIO B I
cTpykrypi. IloTiM, 3 BHKOpPHCTaHHSM QopMalizMy
00'eMHOTO iHTErpyBaHHs, PO3PaXOBYIOTHCS IapameTpu
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mocaa0JIeHHs, MOMIMHAHHSA, PO3CISHHA 1 aMIUTITYIHI
GyHKIIT PO3CISIHHA TaKUX MOJCIBHUX JUCKiB. Jns
BpaxXyBaHHSA KOPEIbOBAHOCTI PO3TAIyBaHHS KpacTasiB-
BHKOPUCTOBYETHCS  paiiajibHa
HaOJIOKEHHI

JIUCKIB Ha MAKIa;i
(GYHKIIST  poO3MOJiy, pO3paxoBaHa
TBEPAUX OKPEMHUX YaCTHHOK (puc. 5, 6).

B

2 3rld 4 5

o

Puc. 5. CxemaruuHe 300pakeHHs JIBOMAacIITaOHOI
mucriepcHol ctpyktypu (a) 1 pamianbHuX —QyHKINH
posmoainy (6) HeOTHOpIAHOCTEH I JBOX MaciiTabiB
BIJIIOBiAHO.

OCHOBHUMH rapameTpamu JIBOMacIITaOHOT
JUCHIEPCHOT ~ CTPYKTYpH, IO BU3HAYAIOTh  BUIIIA
panmianeHOl (YHKIIT pO3MOALTY, € JiaMeTp OKpeMmoi
nanouactku (d); miamerp arperaty (D); moBepxHeBa
KOHLIEHTpAllii HAaHOYaCTOK B arperari i IOBEpXHEBa
KOHILIGHTpALIisl arperaTiB.

Po3pobnennit Meron TecToBaHWMM Ha TIPHKIAi
MOHOIIIapiB HaHOYacTOK PhTe. 3 BUKOPUCTAHHAM IIHOTO
METOIy JOCIHI/PKYBaBCsSl BIUIMB OCHOBHUX CTPYKTYPHHX
napameTpiB  HaHOTPaHYJIbOBAHOI  IUTIBKM  TEIypUIY
CBUHIIIO Ha CIIEKTPAIbHY 3aJIeKHICTh NPONMYCKaHHS 1
dbopmy inauKaTpucu poscisiaas (puc. 6 — puc. 9).

Sk BugHO 3  puc. 6, TENypUA  CBHHI[IO
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XapaKTepU3yeThCsl Y BUIUMIN 001aCTi CIIEKTPY 3HAYHOIO
JCIIEepCiero Moka3HUKa 3amomieHHs (N) 1 icTOTHUM
36implIeHHAM ~ KoedimieHTa  mornmuHaHHA  (K) B
JIOBFOXBWJILOBOMY  niama3oHi. [Ipore  po3paxyHku
mucriepcHux mapis PbTe, mo ckmamarotecs i3 cdhep
pizHoro giamerpy d, HOKa3ylOTh 3MEHIIIEHHS HOPMOBAHOI
OIITHUYHOI TYCTUHHU IUX MIAPiB IPH 301IbIIEHHI JOBXHHU
XBHJII Taar04oro ceimia (puc. 7). leit edekt mo's3anuit

i3 30ULIBLIEHHSAM BHECKY pO3CISIHHS, SIK€ 3pOCTae
BHACIIIOK  30UIbIIEHHS  TOKa3HHKAa  3aJIOMJICHHS
YacTHHOK 1 audpakuiiinoro mapamerpa I =pd/l .
BusiBnena  cnekTpangbHa — 3aJI©KHICTH — IPOIYCKAaHHS

IUTIBOK TEJyPHUIY CBUHIIIO CBiYUTH PO MOXIIUBICTB iX
BUKOPHUCTOBYBaHHS ISl (DLIbTPYBAaHHS BUIIPOMiHIOBaHHS
KOPOTKOXBHJILOBOTO  [ialla30Hy  BUAMMOI  00JacTi

CIIeKTpa.
4,0

3.5

3,0

2,5

1-x

0,5 , u . . . ; . ; .
300 400 500 600 700

A, HM

T
800

Puc. 6. CriexTpaibHi 3aJIeXKHOCTI MTOKa3HUKa
3ajomieHHs (N) i koedimienta moriuHanHsA (K) IUTIBOK
TENyPUILY CBUHIIIO.

D 457

401 1-d=10 Hm

354 2 - d=50 Hm

3 -d=100 Hm

3,0
2,5

2,04

500 600 700 800
A, HM

Puc. 7. CriekTpaiibHa 3aJI€KHICTh HOPMOBAHOI ONTHYHOT

TYCTHHH JuCTiepcHuX miapiB PbTe, mo ckiagaroTses 3

cep pizHoro giamerpy d.

T
300 400

Ha puc. 8 nis HaHOYACTOK TENypUy CBHHIIIO Pi3HUX
PO3MIpIB IIpUBENEHI Pe3yabTaTH PO3PAXYHKY Mapamerpa
BIDKUMBAHHS, SIKUA BHU3HAYAETHCS SIK  BiJHOLICHHS
YUHHUKA e(EeKTHBHOCTI TMOIJIMHAHHSA JI0 YWHHUKA
e(peKTUBHOCTI MOCIA0NEHHS] YacTUHKH. SIK BHOHO 3
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puc. 8, y Bcifi HmocmimKeHIHl CHeKTpaabHiil obnacTi
3HAQUYEHHs IapaMerpa BW)KUBaHHS  3pOCTAaE NP
3MEHILEHHI pO3MipiB YacTHHOK. Tak, NMpakTHYHO Bce
nocnablieHHs Ui 4YacTHMHOK 3 JiamerpoM 0=10 M
BU3HAYAETHCS TOTJIMHAHHAM, TOMI SIK Ui YacTUHOK 3
miamerpoM 0=100 HM y KOpOTKOXBHIIbOBili 00JacTi
TOTJIMHAHHSAM 1 PpO3CIIOBaHHSAM, SIKi TOPIBHSAHHI TI0
BenuuuHi. PazoM 3 THM, LIKaBO TOPIBHITH HE TLIBKU
a0COJIOTHI 3HAUYEHHs, ajle 1 CIIEKTPaJbHY IOBEIIHKY
rapameTpa BIDKMBAHHS JJIsI YaCTHHOK Pi3HUX PO3MIpiB.
Tak, s kpynHimmx 9acTuHok (d =50 am i d = 100 Hm)

mapaMmeTp  BIDKHMBaHHA  MOHOTOHHO  3pocTae i3
301IBIIEHHAM IOBKUHU XBUII, MIOBTOPIOIOYH
CICKTPAIbHY 3aJIKHICTh KoedillieHTa TocCIabieHHS

Tenypuay cBuHIro (MOpiBHAH 3 maHumu puc. 6). B Toi
*xe vac i Majux dactuHok (d=10 uMm) crioctepiraetbes

HEMOHOTOHHA CIEKTpalbHa 3aJeXHICTh IapaMerpa
BIDKMBAHHS, IO TMOB'S3aHE 3 KOHKYPEHIIIEI JIBOX
YUHHHUKIB — 3pOCTaHHSAM Koe(illieHTa IOTJIMHAHHS 1

3MEHILIEHHSIM Tapamerpa Audpakuii npu mepexoiai 3
KOPOTKOXBHJIOBOI B JOBTOXBHJIBOBY O0JIACTh CHEKTPY
(puc. 8).

A 1,0

- /‘//

1-d=10 Hm
2 -d=50 Hm
3 -d=100 Hm

0,6 4

300 4(‘)0 660
A HM
Puc. 8. CriektpainbHa 3aJIeKHICTh TapaMeTpa BIKUBAHHS

JUTsl HAHOC(QEp TETyPHUy CBHHIIIO PI3HOTO PO3MIpY.

R, %
0 -
il -
£
2

ELIE |
3+ ‘I

B “h_"'-\.,l
20 v T T
20000 15001

Sk ToKa3ajgM TPOBEICHI JOCHTIKCHHS, CIEKTpHU

MPOMYCKaHHs TPaHYJbOBAHHUX IUIIBOK 1 KYTOBOTO
pO3TOniTY IHTEHCUBHOCTI PO3CisIHOTO HUMH
BHUIIPOMIHIOBAHHS CHWJIBHO 3aJIeKaTh BiJl TYCTUHH

YIIAaKOBKHM YaCTWHOK. Pe3ynbTaté po3paxyHKy KyTOBOI
3anexxHocti npuBeneHi Ha puc. 9. IlokazaHo, mo s
BUIAJKy, KOJW PO3MIpU TNEPBUHHUX HAHOYACTOK MaJli

(ckmamaroTh  JIGCATKH ~ HAHOMETPIiB)  mpu  Maliif
MMOBEPXHEBI  KOHIIGHTpAIii HAHOCTPYKTYp KyTOBa
3aJIEKHICTE 1HTEHCUBHOCTI BHITPOMIHIOBAHHS,

PO3CISTHOTO JBOMAcCIITA0HOIO TPaHYIbOBAHOIO IUIIBKOIO,
OMu3bKa 10 PENICEBCHKOI 3aJICKHOCTI. [3 301IbIICHHIM
PO3MIpiB IEPBUHHUX HAaHOYACTOK CIIOCTEPIraeThCs JIMIIE
3arajbHe  30IJbIIEHHS  IHTEHCHBHOCTI  PO3CISHOTO
BUIIPOMiHIOBaHHs, 0€3 3MiHHM XapakTepy KyTOBOT'O
posmominy (puc. 9). V pasi 3HaYHHX ITOBEPXHEBUX
KOHIICHTpAII KPUCTAIB-AUCKIB 13 30LIBIICHHAM iX
PO3MIpIB pelieeBChKa 3aJIEKHICTh KyTOBOTO PO3MOALTY
MOpPYIIYEThCSl.  BUWSIBISIFOTBCA ~ MOJATKOBI  KYTOBI
pE30HAHCH, IO BHHUKAIOTH 32 PaxyHOK iHTepgepeHiii
XBHWIb, PO3CISHUX BHCOKOBIOPSIIKOBAHUM aHCcaMOieM
OKpeMHUX CyOMiKpDOHHHX YaCTHHOK.

d=100 Hm

1-n=0,1
2-n1=03
3-1=05

0,00028
0,00026 -
0,00024 -
0,00022 -
0,00020
0,00018
0,00016
0,00014
0,00012 4
0,00010 4
0,00008
0,00006 1
0,00004
0,00002 -

20 0 20 40 60 8 100 120 140 160 180
8, rpan
Puc. 9. BruiiuB KoHIeHTpallii HAHOKPUCTAJIB Ha KYTOBY
3aJIeKHICTh BHUIIPOMIHIOBAHHS, PO3CISHOTO IUCIIEPCHUM
nrapom HaHocthep PbTe.

'\\

Nl

T 1 1
[LHIEH 2 v, CM

Puc. 10. CriekTpH ONTHYHOrO BiOUBaHHS HAHOCTPYKTYp PhTeE, oca/pkeHnx Ha CKISHUX mifkaaakax np Ty, K
1-498; 2 —413. Tosmwuna mwrisok d, mxm: 1—10; 2-0,3.
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EHT = i0p0wy  Due 8 Sep 2008
Tesse A0EET

EHT = 000wy Lwe &m0
Sy

— Tiswe 02730

I

EHT = i0p0wy  Due 8 Sep 2008
Tedie 123RAT

EHT = 3000 0w Coula & Sep 2000

Tesse 1038012

i

Puc. 11. EnekTpOHHO-MiKpOCKOMIYHI 300pa)KeHHS TOIMOJIOTiT MOBEpXHi HAHOCTPYKTYp PbTe Ha mierexkTpuannx
migknaakax: [ — SO, I — GeO, i I — HfO, npu Temneparypax Ty, K: a — 473, 6 — 423, yac ocamxenns T = 90 xB.

Criextpu OIITHYHOT O BiOMBaHHS PbTe
XapaKTepHU3yIOThCsl XapaKTEPHOIO CMYrol B 00macTi
(1250 —1000) cM ™", iHTEHCHBHICTh SIKOi Pi3KO 3pOCTae
IpY 3MEHIICHHI TeMIepaTypu OCaKEHHS i TOBIIMHU
kouzeHcary (puc. 10).

545

[11. HanocTpykkrypu PbTe/niesiexTpuy-
Hi miakiaaaku SiO,, GeO,, HfO,

s orpumanHs HaHocTpykTyp PbTe y Bimkputomy
BaKyyMi BHKOPHCTAHO MOHOKPHCTaJH KPEMHIs TIelb-
wiiBkd SIO,, GeO, i HfO, Ha macTuHKax i3 KBapIioBoro
ckima, Bimmanenux npu 1073 K wa nporsizi 30 xB. 3a
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TeMIlepaTypy BurapoByBaHHs HaBaxku T,=1023K i
Temnepatypu minkiaanok T, =423 Ki 473 K.

BcranoBieHo, 1o HaIMOJNEKYJsIpHA — CTPYKTypa
mwiiBok PbTe mis BciX BUAIB MAKIAA0K € PIi3HOIO
(puc. 11). OgeBumHO, 1O 1T BiAMIHHICTH TOB's3aHa He
TIJIBKH 13 CTPYKTYPHUM CTaHOM ITiJKJIAJOK, aje CYTTEBY
pOJb Bifirpae iX TEIUIONPOBIAHICTB, SIKa 3pOCTa€ y psiii
Si0,—»Ge0,—HfO,. Ocranne 00yMOBIIOE pPi3HHI
xapaxrep (opMyBaHHS HaHOKPHCTAJIB Ta IX TOIHOJIOTIIO
npu 3MiHI TemrepaTypu ocamkeHHs T,. Tak, 30kpema,
SIKIIO Ha TUIACTMHKAX KBapIily, HOKPUTHUX IUIIBKAMH TEII0
SO, mpu T,=473K Hnanoctpykrypu PbTe sBistoTh
coboro MIepEBaXKHO YOTHPHUTPAHHI mipamian
(puc. 11—1,a), To mpu T,=423K ix po3mip
3MEHIIYETHCS 1 OBEPXHS IUIIBOK MOKPHUTa MIKPOHHHMH
NPSMOKYTHHMH ~ IUIACTUHAMHU 13 HEperyJIsIpHUMHU
mipamiaJbHUMU BKTtoueHHsIMH (puc. 11 —1, 6).

Ha xBapueBux mmactuHax i3 renb-moriBkamu GeO,
npu T, = 473 K, moxi6Ho 1o momiposaHoro ckia (puc. 4),
ctpykrypu PbTe mnpencraBiastiors €000l OPIBHAHO
PETryISIpHI TUIACTUHH MPSIMOKYTHOI (hopMu po3Mipamu 110
(600-700) mxm (puc. 11 —11I, a). He3nauHe MOHMKEHHS
TemnepaTypu ocamkeHHs g0 T, = 423 K npuBomuTh 110
KaTacTpo(iYHOTO 3MEHIIEHHsI PO3MIpiB IUX YTBOPEHb 1
pocty mipamigansHux yacTuHOK (puc. 11 —11, 6).

VY Bumaaky ksapiyy, mokputomy HfO, kommencar
PbTe mpu T, = 473 K xapakrepH3yeThCsi GiIIbII TIaIKO0
MOBEpXHEI0 3 MEHIIMMHU pO3MipaMH HAHOYACTHHOK
(puc. 11 —111, a). IIpu Hummx temmeparypax T, = 423K
crpykrypu PbTe mnpencrasneni dwiTko BHpakeHHMMHU
JOTUpHUrpaHHUMHU Tipamigamu (puc. 11 —I1I, 6).

IadpavepBoHi criekTpu BinbuBaHHs CTpykTyp PbTe
Ha JICNEKTPUYHHMX Telb-IUTIIBKaX MAOTh  IOMiOHMIMA
punsin  (puc. 12). Jlesiki  BiIMIHHOCTI y CIIEKTpax
TOB'sI3aHi 13 MOIVIMHAHHSAM  OKCHUAAMHU  MiJIKJIaJOK.

CrioctepexxyBani mikn mpu 1250 cM™ moB’s3ami i3
KBapIIOBUX

KOJINBAHHAMU S-O-S M AKIIa10K

(puc. 12 —xpuna 1).
R, %

40

30

2+

1
4000 3500 3000 2500 2000 1500 1000, oMt

Puc. 12. CriekTpy ONTHYHOTO BiIONBaHHSI HAHOCTPYKTYP
PbTe na mienektpuunux rejip-wniBkax: 1—SO0y 2-—
GeO,; 3—HfO,. Temneparypa ocamkenns T, = 423K,
yac ocamkenns T = 90 xa.
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V. HaHocTpyKKTYpH
PbTe (PbSe, PbS)/p-Si (001)

ITniBku xanpkorenifis ceunmo PbX (X= S, Se, Te)
Oynmu oTpuMaHi 3 TapoBOi (a3d METOAOM TEPMIUHOIO
HAaWJIEHHS HAa MAKIAJAKaX 3 MOHOKPHCTAJIIYHOIO
kpemuito p-Si(001) i3 muromMum omopoM 2 OmXM.
Temmeparypa BUNapHUKa 1 MIKIAAKA — CKJIaJalld
T,=1070K i T, = 553 K BianoBigHo.

Mopomoriuni  gocmimpkeHHs mokasanu  (puc. 13),
mo moBepxHs miiBok PbS, PbSe, PbTe ta TtBepamx
po3unniB Ha ix ocHoBi Ha P-Si(001) ckmamaetbes i3
YaCTHHOK 3 YITKOIO KPHUCTATIYHOIO OrpaHKOl, B
OCHOBHOMY KyOiuHOI cumerpii. Biapi3usrorecs BoHH
CTyIEHEM PO3BHHEHOCTI MOBEPXHi (aHai3 IOPCTKOCTI)
Ta po3mipamu 610kiB (puc. 13).

[3 KkinpkicHOro aHaji3y CIEKTpPIB IMPOIMYCKaHHS
cucrem PbS/p-Si(001) (puc. 14,a, xpuBa 3J),
PbSe/p-Si(001) (puc. 14,6, xpusa 3), PbTe/p-Si(001)
(puc. 14,8, xpumBad) i migkmagku  P-Si(001)
(puc. 14, kpuBi 4) BiAMOBIZHO OIIHEHO MPOIYCKaHHA i
BigOMBaHHSA IUIIBOK HAa JOBXXKHMHAX XBWIb 3 MKM 11 PbS,
4,6 mxm s PbSe ta 4 mxm qs PbTe (Eg = 0,41 eB s
PbS, Eq= 0,27 eB st PhSei Eg = 0,31 eB st PbTenpu
T =300K). 3uaueHHs MOKAa3HHWKA 3AJOMJIEHHS N Ui
JMAHUX IUTIBOK Ha BHUIIEBKA3aHUX JOBKUHAX XBHJIb
nopisutoe 4,15, 4,77 1 5,42 BinnosigHo.

3 HaBeJeHMX rpadiuHux 3anexHocted (puc. 14)
BUJIHO, 1110 32 JIOIIOMOTOI0 JIETYBaHHS MOYKHA 3MiHIOBaTH
MPOMYCKaHHs  IUTIBOK  XaJBKOTCHIIB  CBUHIO B
iH(ppauepBOHOMY MiaIia3oHi JOBXKHH XBUJIb.

V. T'erepocTpyKkTypHn
CdTe/PbTe/(111) BaF,

Touki mriBku PbTe i CdTe ta rerepoctpykTyp
CdTe/PbTe, BupomryBaiucs METOIOM ,,rapsAdoi CTiHKA”
Ha gienektpuuHumx —mifkmagkax  (111) BaF,  Taki
JIOCII/DKEHHSI € aKTyallbHUMH Y 3B'SI3Ky 3 THM, IO
XaJbKOTEHIIM CBUHIIO € 0a30BUMHU  MarepiajlaMu
ENIEKTPOHHOI ~ TEXHIKH, 30KpeMa TepMOENEKTPHIYHHUX
MepeTBOPIOBaUiB, sKi (YHKIIOHYIOTh B IHTEepBaJi
temnepatyp 300-950K, a Takox 3 MOXKIHBICTIO
BUKOpHCTaHHS  rerepoctpyktyp  CdTe/lPbTe  sx
¢doTonpuiiMaIbHUX Ta BUIPOMIHIOBAIFHHX CTPYKTYpP
st [4 niana3oHy ontu4HOrO criekTpy. Bucoki 3HaueHHs
onTiuHoro Koedimienta normunanus (10%-10% cm™) Ta
CTATHYHOI  JIENEKTPUYHOI  MPOHUKHOCTI  (IeKinbKa
COTEHb) [al0Th MOXKJIMBICTH BHKOPHCTOBYBATH TOHKI
IUTIBKM ~ XaJbKOTEHINIB  CBUHIIO JUIS  CTBOPEHHS
0aratoelleMeHTHUX MaTpullb. B CBOIO 4epry TOHKI mapu
CdTe 3acToCOBYIOTh SIK TACHBYIOYi IOKPUTTS IS
OararoenementHux [Y-¢poronpuiimadis.

3 MeTol0 BHUBYEHHS MiKiHTep(eHcHOI B3aeMomii
ToHkux wiiBok CdTeta PbTe B obacti rereporepexony
i BIUIMBY IIi€i B3a€eMOjii Ha ONTHYHI XapaKTEPUCTUKH
TeTepOCUCTEMH, JIOCHTIPKEHHST TPOBOAWIN METOAaMHU
aTOMHO-CHJIOBOI MiKpocKoITii Ta (yp’e-CriekTpockomii B
iH(ppaYepBOHOMY IiaIla3oHi CIIEKTPY.
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Puc. 13. AToMHO-CHIIOBE 300paXKeHHS TOMONOTI1 MoBepXxHi HaHOCTPpYKTYp PbTe (a), PbSe (6), PbS (B) Ha mimknaakax
p-Si (001).
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Puc. 14. Cnextpu nporyckauss mifxnaaku p-Si(001) (kpusi 4) i mrisok: PhS:Pb, PhS:Se, PbS
(xpuBi 1-3 Biamosiguo); PhSe:Pb, PbSe:Sei PbSe (xpusi 1-3 Biamosiguo); PbTeCgl, PbTeSe, PbTeln, PhTe
(xpuBi 1-4 1 5 BiamoBiaHO) B iHdpauepBOHii 001aCTi CIIEKTPY.
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B
Puc. 15. Tomosoris HanocTpykTypu PbTe/BaF, (a),
reTepPOCTPYKTYPH CdTe/PbTe/BaF, (6) Ta

6araromapoBoi rerepoctpykrypu CdTe/PbTe/BaF; ().

BcraHoBIEHO, 1110 Ha TIEPIIOMY eTarli IPY HAaHECeHH
toHkoi mmiBku PbTe cmocrepiraroThess — eneMeHTH
CTpyKTYypu 3 natepaibHuMu posmipamu (300-700) ©M
npu ix Bucoti 10 40 um (puc. 15, a). [Ipudomy cepenrs
LIOPCTKICTh TIOBEPXHI 3 HM, mo 30iraerbcs 3
mopctkicTio  mimkinanku. [lig MikpopenbedoMm IUTiBKU
PbTe cmocrepiratoTbcsi CXOAWHKH BiIKONY TMiJKIAMOK
BaF,. Ile Bka3zye Ha Te, mo miiBka PbTe moBToproe
TOIOJIOT 10 IOBEPXHI ITiKJIJAKH.

Hanecenns  mmiBok CdTe wa  PbTe/Bak,
KapIUHAIEHO 3MIHIOE MopdoJIorifo TTOBEPXHI
cTBOproBaHuX  cTpyktyp  (puc. 15,6).  Tomosoris

HOBEPXHI TaKMX IUIIBOK XapaKTepPU3YETHCS OTHOPITHOIO
3EPHUCTOI0 CTPYKTYpOIO 3 po3Mipamu 3epeH 10 200 HM

549

nipu ix BucoTi 10 80 HM.
[Ipu OGararomrapoBOMy HaHECEHHI TaKHX IUIIBOK

crocrepiraeTbcss  30IMBLICHHS 3HAYEHHS — CEPeIHBOL
LIOPCTKOCTI  TOBEpXHI Ta  30UIbIICHHS  3HAYECHHS
MakcHUMajJbpHOro mepenany Bucor (puc. 15,B). Ha

TIOBEPXHI CIIOCTEPIraeThesi MIKpopeibed, o0yMOBIECHNIH
0araTourapoBicTio CTPYKTYpH i HaHOpeNnbeD,
XapakTepHuil mornepeHim miiskam CdTe.
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Puc. 16. Criektpu niponryckanus mizknanku BaF, (kpusa
1), Tomkoi tutiBku (Oydepuuit map) PbTe/BaF,
(xpuBa 2), 00’ eMHOTO MOHOKpHCTaIa PbTe
(inTeHcuBHicTh 30imbmieHo B 10 pasiB) (kpuBa 3),
rerepoctpyktypu CdTe/PbTe/BaF, (kpuBa 4) Ta
GaratomapoBoi  rerepoctpykrypu  CdTe/PbTe/BaF,
(xpuBa 5).

Sk BugHO 3 puc. 16, B obsacti MpomycKaHHs TOHKOT
sk PhTe moxaa 6aunt MakcumyMmu Ha 1,97 MKM,
2,92 mxm, 5,47 MKM Ta cMyra 3 MakcumymoMm Ha 11-13

MKM. OpHak  oOCTaHHIi  OOyMOBIIEHHH  Kpaem
nporryckaHHs — migknaakn - BaF,.  LikaBum s
OpUKIaJHUX 3aJad4, a caMe ONTOCNEeKTPOHIKH, €

MaKCHMYM IPOITyCKaHHs 1€l mIiBKkY Ha ~ 5,47 MkM. Sk
BumHO 3 puc. 16, rerepoctpyktypa PbTe/BaF,
«IIpO30pa» y HEBEIUKOMY CHEKTPAIEHOMY Jiana3oHi.
30BCIM iHIIMH XapakTep Mae CHEKTP MPOIYCKaHHS
rerepoctpyktypu CAdTe/PbTe, ne toBmmua PbTe Gyma
TaKOI0 K, K 1 B  MONEPEOHBOMY  BHIAJIKY
(puc. 16 — xkpuBa 4). Hanecennss miisku CdTe
HPHUBOAUTE 10 3MEHILICHHS HPO30POCTi CTPYKTYPH i 10
3CYyBY MaKCUMyMy B KOpPOTKOXBWIILOBY oOiactb. B
IbOMY BHIIQAKy CIIOCTEpIraeThCs INMPOKAa CMyra
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MPOITyCKaHHA 3 MakCUMyMoM Ha 3,75 MKM Ta cMmyra 3

makcumymoM Ha (11-13) MkM, B o0Omacti  SIKOro
OPOMYCKaHHA  3pocTac. Y  CHEKTPI  IPOMYCKaHHS
OaratomapoBoi  retepoctpyktypu  CdTe/PbTe/BaF,

(puc. 16, kpusa 5), B sikiit 3amicts mapy CdTe HaneceHo
noueproBo jaekinbka ToHkuxX (10-20) um mapis CdTe Ta
PbTe, makcumyMm mpomyckaHHs (L0 crocrepirascst B
rerepoctpyktypi CdTe/PbTe na 3,75 MKkM) 3CyBa€eThCs B
KOPOTKOXBWIbOBHH Oik g0 2,18 MkM 1 e Oigbiie
3poctae KoeillieHT MpomycKkaHHs B oosacti 12 Mxm.
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Puc. 17. BiIOMBAaHHS  TOHKOI  IUTIBKH
PbTe/BaF, (xpuBa 1), TeTePOCTPYKTYPH
CdTe/PoTe/BaF, (kpuBa 2) Ta Gararormaposoi

rerepoctpyktypu CAdTe/PbTe/BaF, (kpusa 3)

Crnextpu

Ha puc. 17 noka3zaHo crieKTpu BiAOMBaHHS THX K€
crpyktyp B 1Y nianmasoni cnekrpy. B mili obmacri
CTIOCTEepiraeThcsi aHOMajbHA JucIepcist KoedimieHTa
BiOWBaHHs, TOOTO JMcHepcis B  ob0jacti  cMyr
TOTJIMHAHHS CBITJIA IUTiBKOIO. I3 puc. 17 BuaHo, 1o B
criektpax R(L) mocmimkyBaHUX 3pa3KiB CIIOCTEPIratOThCs
MiHIMyMH  BigOWBaHHS, SKi  3MINYIOTBCS B
KOPDOTKOXBWJIBOBY ~ 00JacTh  JUIi  TETEPOCTPYKTYP
CdTe/PbTe B mopiBHsiHHI 3 cTpykTypamu PhTe/Bak,.

3cyB cMyT, SIK B CHEKTpax IPONYCKAHHSI Tak i B
CHeKTpax BiJOWBaHHS, MoOXe Oyru o0OyMOBIICHUI
YTBOPEHHSM TBEpAOro po3unHy 3a ydactio CdTe Ta
PbTe, moxmuBoro B oOMexeHi o6macTi TBepAHX
PO3YMHIB Ha OCHOBI ILTFOMOYM TEITYpHIIB i 301IbIICHHS
HIMPUHU 3a00poHEeHOi 30HH 3 poctoM BMmicty CdTe .
Came Takuii edekT 1 CrHocTepiraeTbcss y CIEKTpi
HPOITYCKAHHS HararomapoBoi CTPYKTYpH
CdTe/PbTe/BaF,. MakcuMyM MpOMYCKaHHS 3MilllyETHCSI

Y KOPOTKOXBHJILOBY 00JIacTh 1 mpurmajae Ha 2,2 MkM. B
JOCHi/pKeHHsIX ~ Mopdornorii  moBepxHi el Qaxr
3HaXOOUTh BIArOJIOC B TOMY, LIO B I€TEPOCTPYKTYPI
CdTe/PbTe, Ha BiaMiny Bix emitakciitnoi mmiBku PbTe,
CIIOCTEPIraeThCcsl OHOPiTHA 3EPHHUCTA CTPYKTYpa, a HpH
OararourapoBoMy HaHECEHHI ILTIBOK I OLIbILE 3pOCTaE
3HAaYEHHsI CepeIHbOI IOPCTKOCTI MOBEPXHi Ta 3HAYCHHS
MaKCHMaJIbHOTO Iepenany Bucot (puc. 15).

[HIIOI0 PUYMHOI0 3CYBY MaKCHMyMY MPOIYCKaHHSI
B crpykrypax CdTe/PbTe/BaF, MoxHa  Takox
3aIporOHYBAaTH BIUIMB 1HXKEKIIi HOCITB 3apsiay i3 CTaHIB
Ha Mexi po3ainy mix CdTeTa PhTe.

BucHoBkn

1. INokazaHo, 110 ONTHYHI XapaKTEPUCTUKH (CIIEKTPH
HPOITYCKAHHS, TOITMHAHHS 1 BiJOMBaHHSI) HAHOCTPYKTYP
IV-V| BH3HaualoThCsl SIK MPHUPOAOID KOHIEHCATY, TaK i
HOT0 TOHOJIOTIYHUMH OCOOTUBOCTSMH.

2. KpyTHu3Ha BHCOKOYAaCTOTHOTO Kpalo MOTJIMHAHHSA i

BEIMYMHA  CMYIH  IPONYCKaHHS  OuUIbImi  JuIs
BHOpsnKoBaHUX CTpykTyp PbTe na (0001) ciromi-
MYCKOBIT.

3. s manoctpyktyp PbTe Ha momipoBanoMy ckii
BUSIBIICHO CIIEKTPaJIbHO-CENeKTHBHUM Xapakrep
HOCITA0NIeHHsT BUIIPOMIHIOBAHHS BHIAUMOIO Jialna3oHy Ta
pizHe BizOuBanHs 1 o6macti (1250-1000) v ™.

4. Tomomoriss HaHOCTPYKTYp PbTe Ha OKCHIHHX
renp-tutiBkax S0, GeO, ta HfO, BusHawaerhes sk

TEMIIEPATypOI0  OCA/DKCHHS, TaK 1  BEJIHYMHOIO
TEIUIONPOBITHOCTI MIAKIANO0K, a CIEKTPH BiIOWBaHHS
XapaKTepU3ylOThCS ~ 3HAYHUM  30iMbLICHHAM — IiIs

00EepHEHNX JOBKHH XBIIb MeHIIHX 3a 1000 cv ™.

5. Hanoctpykrypu PbTe, PbSe, PbS, a Takox
30araveHi XaJbKOI'€HOM, CBHHIIEM Ta JIETOBaHI iHIIEM Ha
p-S (001) xapakTepu3yrOThCS UIMPOKOK CMYTOHO
HPOITYCKaHH, HOYHHAIOYH BiZ 4 MM, a
JIOBIOXBWIIbOBUI i1  Kkpail csarae 18 MkM i
BU3HAYAETHCS CKIIAJIOM KOHJICHCATY.

6. BcraHOBNIEHO, 110 IPUYUHAMU 3CYBY MaKCUMyMY

a0

NpOITyCKaHHd ~ Ta  MIiHIMyMIB  BiOMBaHHS Yy
HaHoctykrypax CATe/PbTe/BaF, € yrBopeHHs TBepaux
pO3YMHIB Ta eMicii MiJ €0 BUIPOMIHIOBaHHS

(oTO30YIKEHUX HOCITB Yepe3 MEeXY TeTepOrnepexoiB.

Poboma uacmkoso  ¢inancyemovcs MOH  Yxpainu

(0eporcasnuii peccmpayitinuii nomep 0109U001414) ma
HAOD]] MOH VYkpainu (Oepocasnuti peecmpayiiinuil
Homep 0109U004505).
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D.M. Freik, R.I. Nykyruy, G.E. Malashkevich

Peculiarities of Formation of the Topology and Optical Properties of
Nanostructures1V-VI (Review)

An overview of the works with influence of substrate type and growing conditions plyumbum chal cogenides
nanostructures PbX (X = Te, Se, S), as wdl heterostructures CdTe/ PbTe from the vapor phase on their topology and
optical transmission spectra, absorption and reflection is done. Established the interrelation between the structura
characteristics of the condensates and their optical properties.
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