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CdGazSs VO ZnGazSs KRISTALLARINDA ISIGIN
KOMBINASION SOPILMOSI
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Toqdim olunan isdo CdGazSs, ZnGazSs kristallarmin Raman spektrlori ¢okilmis vo onlarin miiqayiseli tahlili
verilmisdir. Miiayyan olunmusdur ki, CdGa2Sa kristal {igiin Raman tezliklori 219 sm',310 sm?, 350 sm , 85sm™ , 136sm
166sm?, 240smt, 297smL, 323.5smt, 364.5smL, 393sm, ZnGazSs kristah iigiin iso 230sm?, 319sm1, 108sm?, 137.5sm?,
169.5sm, 270smL, 278sm-L, 337.5smL, 374sm, 397.5sm! toskil edir. CdGazSs ZnGaoS4 kristallarinda  uygun olaraq 219
sm vo 230 sm? tezlikli fononlar iigiin spektral xattin yarimenina (FWHM), xattin spektral yerins gora kristal sathinin 50
mkmx50 mkm sahasindo  xaritolonmo aparilmigdir. ©ldo olunmus 2D vo 3D tasvirlorinin miiqayisasine gora ZnGazSs

kristalinin sothi CdGa2Ss-o nozaron daha geyri-bircinsdir.

Acar sozlar: Raman spektri, spektral xott, moda, monokristal, polikristal.
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1. GiRiS.

S faza qrupunda kristallasan ~A?B3,C% (A-
Zn,Cd; B-In,Ga; C-S,Se,Te) grup birlosmoalori kimya-
vi analoqu I-11I-VI> va 11-IV-V; olan sfalerit vo xal-
kopirit strukturuna malikdir. Bu kristallar ti¢iin xarak-
terik olan ikili siiasinma, boyiik geyri-xatti gavrayici-
liq amsali, parlaq liminessensiya,qadagan zolagin eni-
nin 2.5-4.5eV olmasi, yiiksok fotohassasliq kimi xas-
solori onlarm yarimkegirici cihazlarda, xisusilo da,
geyri-xotti ¢eviricilordo istifadosino imkan verir [1,2].
Buna gors ds bu birlogsmalarin fiziki xassslorinin aras-
dirilmasi xiisusilo do fonon spektrlorinin tadqiqi, fo-
nonlarm tezliyi, fonon-fonon qarsiliql tasirlari va s.
hagda informasiya oldo olunmasi asas masalalordon
biridir [3,4].

2. KRISTALLARIN ALINMASI VO
EKSPERIMENTIN METODIKASI.

Kristallar qaz koglirmo metodu ilo alinmigdir,
ZnGaSs agimtil, CdGaySs isa sar1 rongdadir.

CdGazSs, ZnGaySs kristallarinida isigin Raman
sopilma spektrlori Nanofinder 30 (Tokyo Instr., Japan)
Konfokal Raman Mikrospektrometrindo 6lgtilmiisdiir.
Hoysacanlagdirict monbs kimi /=532 nm dalga uzun-
luglu vo 10mVt giiciino malik Nd:YAG lazerin ikinci
harmonika generasiyasindan istifade olunmugdur.
Spektral ayirdetma 1800 Xott/mm spektrometr gofasi-
no uygun olaraq 0,5 sm toskil edir. Sopilon siialanma
detektoru fotonlar1 hesablama rejiminds igloyan vo -
100°C—y» godor soyudulan CCD kamerasidir. Spektr-
lorin 6l¢iilmasi perpendikulyar olaraq geriys sopilmo
istigamatinds hayata kecirilirmisdir.

Sakil 1-do CdGa,S4, ZnGaySs monokristallarinin
kristal gofosi (a) vo Briillien zonas1 (b) tosvir edil-
migdir. Hor iki kristal eyni faza grupuna malik olub
tetragonal qurulusludur.

Sokil 2-do CdGayS4, ZnGaySs  kristallarmin Ra-
man spektrlori tosvir edilmisdir. CdGazSs-in Raman
spektri 11 modadan ibarat olub, 85+393sm™ oblastini
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ohato edir. ZnGa;Ss iso 10 modadan ibarat olub,
108+397.5 sm™ oblastmi ohats edir. On intensiv spek-
tral xott CdGaySs kristalinda 219 sm? | ZnGa,Ss
ticiin 230 sm olub S anionlarmin Z oxunda rogsi ho-
rokati ilo baghdir.

Hor iki kristal {igiin 300 K temperaturda miioy-
yan edilmis Raman spektrlorinin miiqayisasi gostarir
ki, yiiksoktezlikli modalar toxminon iist-listo diisiir.
Spektrlordaki fonon tezliklorini segmo qaydasindan is-
tifado edorok, simmetriya tiplori ilo tosnif etmok olur.
Elementar gofosi 7 atomdan ibarot olan kristallarda
rogsi spektr 21 normal modadan tegkil olunmugdur.
Onlardan 3-ii akustik, qalanlar1t Raman va infraqirmizi
aktiv olan fononlardir. A simmetriya modalar1 anion-
larin X, Yy, Z oxlar1 tizra horokotini, B simmetriya moda-
lar1 atomlarin ¢ kristallografik oxu boyunca harakatini,
E simmetriya modalar1 ¢ oxuna perpendikulyar ab
miistovisinds atomlarin horokatini tosvir edir.

CdGaySs  kristalinin  Raman  tezliklori  [5],
ZnGayS, kristalinda iso [6] isindoki naticalorlo miiga-
yisa olunaraq Cadval.1-ds gostarilmisdir.

Cadval 1.

Raman tezliklorinin simmetriyalari
Symmetry | CdGa:Ss | ZnGazS4

A 219 230

A 310 319

A 350 -

E 85 108

B - -

E 136 1375

B 166 169.5

E 240 270

B - 278

B 297 -

E 3235 3375

E 364.5 374

E 393 3975
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Sakil 1.CdGazSs, ZnGazSs4 monokristallarinin kristal qofasi (a) v Brilliien zonast (b).
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Sokil 2. CdGaz Sa (solda) vo ZnGasSa (sagda) monokristallarinin Raman spektrlori.
3. CdGazSs vo ZnGazSs KRISTALLARININ Ikristallarmm sathinin Xaritalonmosinin 2D tosvirlori
SOTHININ XORITOLONMOSI (MAPPING). verilmisdir Xoritolonmo on intensiv 219sm? o

230sm? tezlikli fonon iigiin spektral xattin yarimenino

Kristal sothinin bircinsliliyini miioyyan etmok (FWHM) (a) va xottin spektral yerino (b) gors kristal

iciin konfokal Raman Mikrospektrometrinin kristal ~ Sathinin 50 mkm-50 mkm sahosinds aparilmigdir. So-

sothinin optik skanlanmasi (xaritolonmesi) imkanindan ~ Kildon goriindiiyii kimi ZnGa;Ss kristalinin = sathi
istifado edilmisdir. Sokil 3-do CdGa,Ss vo ZnGazSs CdGazSs-o nozoron daha geyri-bircinsdir.



CdGa,S, VO ZnGa,S, KRISTALLARINDA iSIGIN KOMBINASIiON SOPIiLMOsi

Sakil 3. CdGazSs va ZnGazSs kristallarinim uygun olaraq xaritolonmoasinin 2D tosvirlori a) spektral xattin yarimeni,
b) spektral xattin yeri

Sakil 4. Uygun olaraq CdGazSs (solda) vo ZnGazSs (sagda) kristallar1 tigiin spektral xattin yarimenine géra 3D
Xaritalonmosi.
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4. YEKUN.

CdGaySs, ZnGaySs kristallarinda isigm raman
sopilmasi spektrlori Nanofinder 30 (Tokyo Instr.,
Japan) Konfokal Raman Mikrospektrometrinda 6l¢iil-
miisdiir. CdGa,S, kristali iigiin 219 sm?* , ZnGa,S,
kristalinda iso 230 sm? tezlikli fonon iigiin spektral
Xattin yarimenino (FWHM), xattin spektral yerino go-
ro kristal sothinin 50 mkmx50 mkm sahosinds xorito-

lonms aparilmigdir. ©lds edilmis 2D vo 3D tosvir-
lorinin miiqayisasine gors ZnGaySs kristalinin sathi
CdGaySs-o nozaran daha geyri-bircins olmasi gostoril-
misdir.

Bu is Azarbaycan Respublikasinin Prezidenti ya-
ninda Elmin Inkisafi Fondunun maliyys yardimmi ilo
yerino yetirilmisdir-Qrand Ne EIF-BGM-3-BRFTF-
2*/2017-15/02/1.
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RAMAN SCATTERING OF LIGHT IN CdGazSs AND ZnGazSs CRYSTALS

In the given work Raman spectra of crystals were measured and investigated with the comparing each other. It was
determined that Raman frequencies for CdGazSs are 219 ¢cm?,310 cm, 350 cm™ , 85cm , 136cm™ , 166cm™, 240cm’?,
297cmt, 323.5cm?, 364.5cm?, 393cm, for ZnGa,Ss they are 230cm, 319cm™?, 108cm?, 137.5cm?, 169.5cm?, 270cm™,
278cmt, 337.5cm, 374cmt, 397.5cm . On the 50 pmx50 um surface of CdGazSa and ZnGazSs crystals for 219 cm and
230 cm! phonons according to FWHM and maximum position of spectral lines were taken the mapping. According to the
comparison of obtained 2D and 3D images the surface of ZnGazSa crystal is much more nonhomogeneous than CdGazSa.

X.K. llInpanuesa, U.A. Mamenosa, T.I'. Kepumosa, H.A. Aoaynnaes
KOMBUHALIMOHHOE PACCESIHUE CBETA B KPUCTAJJIAX CdGazSs M ZnGazSs.

B nperncrapieHHO# paboTe moydeHsl cieKTpbl PamMaHoBckoro paccesHus B kpuctamwiax CdGazSs u ZnGazSs u 1aH ux
CpaBHHTENBHBIN aHanu3. OGHAPYKEHO, YTO B PAMAHOBCKHUX CIEKTpax MoHOKpHcTaimioB CAdGazSs HaGIIOal0TCsl Cleqyronume
gacrotel: 219 cm™1,310 cm?, 350 cm, 85cm™?, 136ecm™? , 166cm™, 240cmt, 297cm?, 323.5cm™?, 364.5cm™, 393cm? .
COOTBETCTBEHHO, B PAMAHOBCKUX CIEKTPaxX MOHOKpHUCTawIoB ZNGaxSs nabmopatores yactorsl: 230cm?, 319cm?, 108cm™,
137.5cm, 169.5cmt, 270cmt, 278cm?, 337.5cm™?, 374cmt, 397.5cm™. C nenbio BIACHEHUS TOJNOXKEHMS MAKCUMYMa U
nosymupus s yacror 219 cm? u 230 cm?, coorsercrsenno, Monokpucramios CdGasSs u ZnGazSs, 6bLI0 MPOBENECHO
CKaHUPOBAHUE JIA3epPHBIM JIydoM Ha Iuromanan 50 mMxmx50 mMkm. W3 momydennsix 2D m 3D m3obpaskeHuil pe3ysbTaToB
CKaHMPOBAHHSI BBISIBIICHO, 4TO MOHOKPHCTAIIB ZNGa2S4 MeHee 0OHOPOIHBI, 4eM MoHOKpHcTaisl CdGaszSa.
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