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IIpoBeneHo TMOPIBHSUIBHUE aHaNi3 MIKPOCTPYKTYpPH,

X-HpOMCHeBI/IX TOIIOrpaM Ta KpHUBUX FOﬁ)_IaHHH

reTepolnapiB CENICHIAY KaJMil0, OTPUMAHUX i30BaJCHTHUM 3aMIllICHHSAM Ha MOHOKPHCTAIIYHUX IiIKIaJHHKAX Ol-

CdSe i p-ZnSe.
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Bimomo [1], mo ceneHix xaaMit0 MOXXe y TPUHIIAII
Math K KyOiury (B), Tak 1 TekcaroHaJbHy (O)
KpHUCTaNiuHi cTpyKTypu. HaTomicTh, He3Bakaro4m Ha Te,
0 SHTaJIbINi yTBOPEHHS KPUCTAIIYHUX I'PaTok o - 1 f-
CdSe mocutp Omm3BKi MK 00010, 00’€MHI KpPHCTAJH,

3a3BUYAl,  KPUCTANI3yIOTBCA Y  TeKCArOHAJNBHIN
mouikarii. Came BoHa € CTabUIBHOKO Y Yaci, a crpoou
orpumanHs kpuctamiB [3-CdSe 1o mporo wacy

3aBEpIIYBAIMCh HEBAAYaMH. 3ayBaXHMO, IO CHHTE3
IUTIBOK Ta IIapiB OJHOTO CTPYKTYPHOTO THITY TaKOX
NpeJCTaBisie€ 3HAYHI TPYIHOIIN BHACIIMOK il Pi3HUX
(axTopiB, sIKi AETaJbHO aHANI3YIOThCS aBropamu [2]. Y
3B’SI3Ky 3 IIMM IIHPOKO PO3MOBCIOPKEHI TEXHOJIOTIYHI
METOIM HE MOXYTh 3a0€3NeUNTH BHTOTOBJICHHS IIJIIBOK
CdSe o6ox Momudikamiii 31 cTabimbHMMHM Yy 4aci
napamerpamu. OIMH 3 MOMIIMBHX 1 HEPCIEKTHBHUX
OUIAXiB ~ BHUPIMIEHHSA Ii€l  mpoOiieMu METOT
i3oBaneHTHoro 3amimenns (IB3), ocoGmmBocTi i
MTO3UTHBHI PUCH SKOTO OMHCaHO y poboTi [3]. YV mamiii
CTAaTTI BHBYAIOTHCS OCHOBHI CTPYKTYpHI BJIACTHBOCTI
rerepomapis  (I'lLl) ceneHimy Kkagmil0 CTBOPEHHX
metoznoMm IB3.

bazoBi kpucranu o-CdSe i PB-ZnSe BuporeHi 3
pO3IUIaBy  CTEXIOMETPUYHOrO CIUIaBy i THCKOM
inepraoro rasy. Iligknamuuku Tumoposmipom 4X4X1
MM3 TpOXOIWIM TOCTamHi XiMiYHE 1 MEXaHIYHe
moJipyBaHHs y TpaBHHKY ckiany C,0;: HCl=2:3 nHa
mpoTs3i 30-40 cek. ['erepormmapu, BUTOTOBIEHI IIIIXOM
i3orepmiunoro Bianany npu 1100 K migknanox o-CdSe i
B-ZnSe y nacmueniii mapi Se i Cd ski 3amimgyroTh
BIIMIOBiHI eneMeHTH 0a30BHX KpHcTaniB. KoHIeHTpais
3IMIIKOBUX (HE3aMilleHuX) aromiB S abo Zn He
nepepumrye 0,1 % MoOJ., OCKINBKM HE BIUIMBaE Ha
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(hyHIaMeHTaNnbHI KOHCTaHTH MaTepiajiB TeTepoIlapis,
30KpeMa, IIMpUHY 3a00poHeHoi 30HM E,. HaromicTs wmi
3amumkoBi aromu y Il BimirparoTe poib 130BaJICHTHUX
nomimok (IBJ]), siki mpu3BOMATE 0 HU3KH TO3UTHBHHX
edekriB. Tak, 30kpeMa, CHHTE30BaHHM TeTepollapam Ha
BiIMiHY BiZ 00’€MHHX KpPHCTAJIB Ta iHIIUX EMiTaKcid
Hux 1iBok CdSe [4], mnpuramanHa edeKkTHBHA
ekcuToHHa JromiHecueHniss [5]. Kpim Toro, IBJ]
COpUSIOTH  (OPMYBAHHIO CBOIX aHCAMOJIB BJIACHUX
TOYKOBUX JedekTiB y BiamoBimaux [, ski BU3HAYAIOTH

CJIEKTPOIIPOBIIHICT, @ TAaKOXX TEMIEpaTypHy Ta
pamiamiiiHy  CTiikicTe  (QI3WYHHX  MMapaMeTpiB i
XapaKTEepUCTHK MaTepiamis [6,7].

Iepeiinemo bi(s) aHaIizy pe3ynbTaTiB
MeTanorpadiyaux Ta X — IPOMEHEBUX TOCIIIKEHb, SKi
MOXYTh JIaTH  OpsAMY  iHGOpMAII0O [PO  THIH

kpuctanmiuHoi crpykrypu [l Ta iX aedeKTHBHICTS.
TumoBi Mmikporornorpadii TOBEpXOHb JIOCHIIKYBaHHX
mapiB IMpeAcTaBlieHi Ha puc.l, Ha SKUX YITKO BHIHO
pisHumo y  ¢irypax TpaBieHHA. Y  BUNAAKY
rerepoctpykryp CdSe/ZnSe ¢irypu sBIsioTH €000IO
TPUKYTHUKH, IO CBIAYMTH IPO HPHUCYTHICTH 0a30BOi
wromman (111) ky6iunoi momudikanii. Lle Bumaerbcs
IIKOM 3aKOHOMIPHHM, OCKUIBKH BHUXiTHI IUIACTHHKH
ZnSe Takox OymM Opi€HTOBaHI y [HaHIM IUIOIIWHI.
[MectukyTHi irypur TpaBIeHHA OIS TETEPOCTPYKTYP
CdSe/CdS Bkazytots Ha mmonuny (001) rekcaroHaibHIX
migkmaguHoKk  a-CdSe. TakuM dYWHOM KpHCTallidHA
CTPYKTypa TeTepollapy CeJeHiAy KaJMil0 IOBHICTIO
aJIeKkBaTHa CTPYKTypi 0a30Boi MiIKIaAMHKU. 3BEPHEMO
yBary Ha Te, 10 (irypu TpaBieHHS HE 3MIHIOIOTh CBOE]
koH(pirypamii (TPpUKyTHHMKM Ha LIECTHKYTHUKH 1
HaBriaku) npu 3MiHi ToBuwmHu ['l. Ie cBiguute mpo
BIJICYTHICTB KPUTHYHOT TOBIIMHU repexoay



CTpyKTypHIi BIaCTHBOCTI T'€TEPOLIApIB...

Puc.1. Mikpoctpykrypa nosepxni mapiB CdSe, Buporienux Ha B-ZnSe (a) i a-CdS (6)

KPHUCTAJIYHOI ~ CTPYKTYpH  [mapy 1O  cTaOlIbHOT
reKCaroHajabHOT MoOAUdikallii, sika XapakTepHa Jyis
IHIIMX METOJIB OTPUMAaHHS IUTIBOK CeJIeHiay Kaamito [2].
Januii GakT € nepeKoHINBUM apryMEHTOM Ha KOPHUCTb
metony IB3 mepen iHIIMMH BiIOMHMH TEXHOJIOTIYHUMHU
crioco0amMu CTBOPEHHSI MaTepialliB 31 cTaOUIBHOIO y Yaci
KPHUCTAJTIIYHOIO CTPYKTYPOIO.

HeoOximHICTh BHKOpHCTaHHS IUQPPAKIii BiTOUTHX
X-IpOMEHIB BHKIMKaHA BCIUKAMH Koe(dimieHTaMu ix
MOTJIMHAHHS, a TaKOX 3HAYHOK KIIBKICTIO AedekTiB
(TOUKOBi, ABIWHHMKH, AWCIOKALIl TOIIO) Y peaIbHUX
kpuctanax. Ilpm upoMy icHye JBI CXEMH BiJOMOro
metony bpera-bappera [8]. [lepma 3 Hux (cumerpuuHa)
peanisyerbest npu Iudpakxiii X-IMpoMeHiB BiJ CUCTEMH
KpUCTANIYHUX IUTOMMH. SIKki mapanenbHi  BXIiITHIN
MOBEPXHI KpHCTana, NpyW BUKOHAHHI 3akoHy Bymbda-
Bpera:

2dsin 0 = nA
TYT A — JOBXKWHA XBWIi, a n=1,2,3; a

O

b &

Puc.2. X-tomorpamu kpuctanis CdS (a), ZnSe (B) Ta rerepomapie a-CdSe (6) i B-CdSe ().
Binousauus (0006) (a), (0) i (222) (), (r): CuKa.

1 4(h* + hk + k%)

i 2 12 2 )
d 3@ +1%)-c

ne h, k, | — ingexcu Mimnepa, a i ¢ — cTaji rpaTku.

Y BumaaKy acHUMETpHUuYHOI Iudpaxiii HeoOXiIHO
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BUKOPUCTOBYBATU 3HAYCHHSA Mi)Kl'[J'IOHII/IHHI/IX KyTiB v,
SIKi PO3PAaXOBYIOTHCS 32 HOPMYIIOH0:
hh, +kk, +11,
YR+ + 12 2 +1C 41
Bupasu (1) — (3) mO3BONAIOTE pO3paxyBaTH He
TUIBKK KyTH AUGPAKLil IPYU BIIOMUX 3HAYEHHSIX CTAJIUX
IpaToK, aje ¥ obepHeHy 3a1ady, TOOTO 3a BigoMumu 0 Ta
\/ 3HAHTH a i C. BOHM BUABMIUCH piBHUME a=6,05 A s
B-CdSe i a=43 A ta ¢ =7,007 A wis o-CdSe i n06pe
Y3TOJUKYIOTBCS 3 BIJOMUMH JIITEPATYPHUMH JaHUMHU.
3po3yMisio, 1o Oyab-sKi CIHOTBOPEHHS ATOMHHX
IUTOIIMH ITOBHHHI BiTOOpakaTHCh HA BIAMOBITHUX X-
NPOMEHEeBHX Tomorpamax. Jleska po3MUTICTh pediiekcis
K, — cepii misa 6a3oBux kpucraniB o-CdSe ta -ZnSe
BUKJIMKAHA  CTPYKTYPHHMHU  [OPYIICHHSIMH,  SIKi
BUHHUKAIOTh y TMpOIeci iX BUpOIIyBaHHA. Bimomo, 1o
Temneparypa pocty T, Kpucramis cynbdizy Kaamiro
aemo Bua Bin T, ceneniny uunky (T, CdSe = 1750K>

3)

cosy =

a

T, ZnSe~1700 K [1,2]). KpiMm ToOro, rexcaroHanbpHa
(aza, HameBHO, € OB AEe()EKTHOIO MOPIBHAHO 3
KyOiuHO. 3a3HaueHi (akTOpPH MPHU3BOIATH A0 OUIBII
4iTkuxX Tororpam i fB- ZnSe, Hix s o-CdSe, puc 2
a, B. OCKiIbKH TeMIlepaTypa BUPOIIYBaHHS TeTepOIIapiB



B.I1. Maxuiit, M.®. I1aBmiok, FO.1. Cemenumn

T, = 1100 K 31aun0 meHma Bix Ty, TO Npolec CTBOPEHHs
'l He mNOBMHEH BHUKIUKATH CYTTEBUX 3MIH Y
tornorpamax. lle uIOCTpyeThes INaHuMH puc. 2 O,r, 3
SIKMX BHJHA iJeHTH4HicTh Tomorpam 'l i BianmoBigHmx
0azoBux minkimaguHoK. OTKe, HaBelleHI pe3yJbTaTu €
JOAATKOBUM MIATBEPPKEHHSM TOro (haKTy, IO METO.
IB3 103BoJIsIE CTBOPIOBATH T'€TEPOIIApU 3 KPUCTATIUHOO

MPUYMHAMH, $AKI JeTaJbHO OOTOBOPIOBAINCH BHIIIE.
Harowmicts, ockineku T, < T, To npouec ctBopenns '
HE MPU3BOIUTH 0 CYTTEBUX 3MiH AO. binpma Ha Kimbka
JIECSTKIB KyTOBHUX CEKyHA BelnunHa AO rerepormapis
MOPIBHAHO 3 0a30BMMH MiJKIaJUHKAMH TIOB’S3aHa 3
nedopmariiHUMu TMOJISIMH, K1 BUKJIMKaH1

130BAJICHTHUMM JIOMIlIKaMu S Ta Zn. biiem peransHO

CTPYKTYPOIO, 5IKa BIIOBIAAE CTPYKTYPI MiKJIQANHKH.
Ha 3aBeprieHHs Bif3HauMMo, IO HaBEIEHI BHILE
MIpKyBaHHSl 3HAaxXOAATh IMIATBEPIDKEHHS TaKoX 1 IpH
JOCII/DKeHHI KpUBUX ToimanHsa. HanmiBmmpuna AO
OCTaHHIX € JOCHTH BEIHKOIO i cknmamae 280-350 KyT. cek.
s o-CdSe; 100-200 kyt. cek. mis B- ZnSe. Binbma
BenmmurHa A0 mnsa ' i migkimaauHOK reKcaroHalbHOI
Momudikarii TOPIBHAHO 3 KyOidHOIO 3yMOBIICHA

JIaHi IIUTaHHS PO3MIITHYTO Y poOoTi [7].
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It is lead the comparative analysis of a microstructure, X-ray topograms and curves of fluctuation heterolayers
cadmium selenide, received izovalent substitution with monocrystal substrates o.-CdSe i B-ZnSe.
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