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BIV/INB TEMIIEPATYPW HA OIITMYHI BJIACTUBOCTI
TOHKHUX IIVIIBOK Cu,ZnSnSe,

Aocnidixeno mouxi naieku Cu,ZnSnSe, ompumani memooom 6UCOKOUACMOMHOZO MAZHEMPOHHO20 HANU-
JeHHST NONEPEeOnbO CUNINE308AH020 MAMEPIaNy HA CKAAHI nidxaadxu. Byno nposedeno eumipiosanus xoe-
Giyienma 6idbusanns 3a KiMHAMHOL MeMnepamypu, Koeqiyicuma nponycKanns 6 iHmepedri memnepad-
mypu 6i0 111 do 290 K y dianaszoni dosxunu xeuri 0,9 —26 mxm. Ompumani onmuuni xoeghiyienmu do-
36ONUNU BUSHAUUMU WUPUHY ONMUUHOT 3A00POHENOT 301U DOCAI0KYSAHUX NAIGOK MA 1T meMnepamypHuil
Koegiyienm.

Kniouosi caosa: monxi naiexu, CZTSe, ommuuni xoegivicnmu, wupuna onmuunoi 3a60ponenoi 3omu,

memnepamypuuil xoegpiuicum.

CydvacHi TeHJeHII1 PO3BUTKY HAyKW i TeXHiKM
MiAMTOBXYIOTh HAYKOBIIB [0 IIOIIYKY aJbTepHa-
TUBHHUX, €KOJIOTiYHO YMCTUX i, II0 MOXKJMBOCTI, Je-
EBUX [PKepeJ eHeprii, J0 AKUX MOXKHa BiJlHECTH
COHSAYHY eHeprilo. EHeprig coHIilsl mepeTBOPIOETHCS
B €JIEKTPUYHY 32 JOIIOMOTOI0 COHAYHUX €JIEMCHTIB.
Ha cworoamimnHiii genb consiuni 6arapei € mocrar-
HbO KOIITOBHUMH, III0 PO6UTH COOIBAPTICTh OTPUMY-
BAHOI eJIEKTPOEeHeprii BUIIOIO0 32 BUPOOJIEHY 3 Tpa-
AUIIAHAX BUAIB [1aJINBa.

BukopucranHgd COHSYHUX €JIEMEHTIB B Pi3HUX
rajay3gax HayKM 1 TeXHIKU CIIpUge PO3BUTKY MaTepi-
JI03HABCTBA Ta HAYKOBOI HiSIbHOCTI y 1iHl cdepi.
Bizomi paninie matepiajau Ta pisHOTO POy CIIOJIYKH,
SIKi BUKOPHUCTOBYIOTBCSI Y BUTOTOBJICHHI COHSYHUX
esieMeHTiB (Ha 3aMiHy HENPSMO30HHOTO KPEMHIIO), €
JMOPOTHMU, PiAKicHUME a60 TEXHOJIOTisS IXHBOTO BU-
TOTOBJIEHHS € JTOCTATHBO CKJIamHOI0. OcTaHHIM Ya-
COM HayKOBIi 3aliMalOTbCS JOCJiKEHHAM OIITUY-
HUX Ta eJeKTPUYHUX BJACTUBOCTEN TaKMWX Mare-
piamis, gk xacreputu [1—10]. Kacrepur e mpu-
POAHUM MiHEpaJIOM, IKUH CKJIAJA€TbCsl B OCHOBHO-
My 3 Mifi, IIMHKY, 0JIOBa, CipKH i cejieHy, TOOTO 3
JIOBOJIi TONIMPEHUX y npupoai enemeHtiB. Tomy i
COHSIYHI ejleMeHTH, po3pobJieHi Ha OCHOBI KacTepu-
Ty, MaTUMyTb, Ha JIYMKY JIOCJIi[THUKiB, HU3bKY Bap-
tictb. KpiMm Toro, xacteputu BifHOCATBCS 10 TPs-
MO30HHHX HAIliBIIPOBIIHUKIB 3 BEJUYMHOIO 3a60pO-
nenoi 3ouu 0,9—1,5 eB i MaloTh BeJuKi 3HAYEHHS
koedimienta ontuunoro norymHanng (= 104 em™1).

Mertoio gaHoi po6OTH € JIOCJHi/I)KEHHS BILJIUBY
TeMIepaTypyu Ha ONTUYHI BJIACTUBOCTI TOHKUX ILJIi-
Bok KacrepuTiB Cu,ZnSnSe,, OTpUMaHUX METO/OM

BY-MarseTpoHHOTO pO3NUJIEHHS CUHTE30BaHUX Pa-
Hillle MaTepiaJis.

OrpumanHsI 3pa3KiB Ta MeTOAHKA IPOBEEHHS
JOCJiKeHb

CuHTe3 MPOBOJAUIN B €JIEKTPUYHiN Tpy6UacTiit
rievi. JlJist MpUCKOPEHHS peakilii Mixk KOMITOHEHTa-
MU, TYCTHUHA SIKUX CUJIBHO PO3Pi3HSETHCS, i 0Jiep-
JKaHHA ofgHopigHux 3/uTKiB Cu,ZnSnSe, B mporie-
ci cMHTE3y TEXHOJIOTiuHA ycTaHoBKa GyJia o6JiaiHa-
Ha TIPUCTPOEM [JIST KOJUBAHHS MiYKN 3 aMITyJIOIO.
AMITyJTy 3 IIUXTOIO TOMIIIAMN y IUJTiHPUYHUAN KOH-
TeliHep, BUTOTOBJIEHNH 13 TOBCTOCTIHHOI >KapOMill-
HOI HepsKaBilowoi crafi, 3ai/s 3a6e3leyeHHs piB-
HOMIpPHOTO HATpiBY MO JOBXXWHi, a TAaKOX 3am06i-

ITix yac cunresy cnnasis Cu,ZnSnSe, Kopucry-
BAJIUCD JiarpaMaMy CTaHy KOMIIOHEHTiB, HIO BXO-
JIITD 10 CKJQAY IIUX CHOJYK Ta TBEPAUX PO3UYUHIB.
Harpis npoBojuu nocTynoBo i3 BUTPUMYBaHHIM
TEeMIIepaTypy TJIaBJAEHHS KOMIIOHEHTIB MPOTATOM
MEeBHOTO Yacy, M0 /I03BOJIAJI0 BUXiTHUM KOMIIOHEH-
TaM Kpallle TpopearyBaTu OJWH 3 OJHUM, BHACJI-
JIOK 4OTO 3MEHNIYETbCS MaplliaJbHUN THUCK iX Ta-
piB (Bokpema Se). Ilicist IOCATHEHHST TEMIIEPaTy-
pU ILJIaBJEHHS JOCJi/P)KYBaHUX KPUCTAJIIB iX IIO-
CTYIIOBO OXOJIOJKYBAJIN.

[luig BuroroBsieHHA MillleHel a5 BY MarneTpon-
HOTO PO3MUJIEHHS BUKOPHUCTOBYBAJU TOTEPEIHDBO
CHUHTe30BaHi craBu. CMHTE30BaHWI MaTepia po3-
tupaau y dapdoposiii crymi g0 apibHOAMCTEpC-
Horo crtaHy. IlonepeaHbo cTymy Ta IecT TOTyBaJu
HaJIe’KHUM YUHOM — TPOMUBAJH y TIJIABUKOBIN Ta
azotHin kucaorax OCYU rta gucTuaboBaHil Boi,
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MOTiM BUCYITyBaJu. 3a JOMOMOTOIO TiPaBJIidHOTO
1pecy OTpUMaHuil TOPONIOK BIIPECOBYBAJIN Y aJIIOMi-
Hi€EBUI cTakaH, BHYTPINIHIN [iaMeTp SIKOTO 3HAYHO
HepeBHUIyBaB JiaMeTp 30H1 eposii (30HU po3IuieH-
HSI) MarHeTpoHa, IO 3amo6irajo PO3IMIICHHIO Ma-
TepiaJly CTakaHa.

Jlns onmepskaHHA TOHKUX ILTIBOK MetojoM BY
MarHeTpOHHOTO PO3NUJIEHHS BUKOPUCTOBYBAJIA yCTa-
HoBKy ¥ BH-70. /17151 11010 i1 06/1a1HAIN MarHETPO-
HOM Ta ITaTHui BUcokoBakyymMHamii Hacoc HB/1-250
3aMiHmIM Ha TypOoMoseryasspauii Hacoc TMH-500.

[l niATpUMKH TeMIIepaTypH Ii/IKJIa/JI0K B MexKax
Biz kiMHaTHOI 10 600°C BUKOPUCTOBYBAJIN CIIEITiaJb-
HO PO3po0JieHy Ta BUTOTOBJEHY MUKy AiaMeTpOM
100 MM 3 mepskasioouoi craai (HiXpoMOBOTo Apo-
Ty miamerpom 0,8 —0,9 Mm). Taka miuka Ma€ HU3b-
Kuil omip, HAMpyTa XUBJeHHS cTaHoBUTh 20— 50 B,
Mo 3armo6ira€e BUHUKHEHHIO €JIEKTPUYHOTO TTP06OIO.
JKuBenHs miyku 3/1ifICHIOBAJIOCH 3a JOIIOMOTOIO JIa-
60paTOpHUX CTabiMi30BAaHUX IMITyJbCHUX Kepes
crpymy BVP 900 — 1500 Br, siki maiors Bricoki (se-
catkn amnep) po6oui crpymu. CJriji 3a3HAYUTH, 1O
TaJIOTEHHI JIaMITA, SAKi BUKOPUCTOBYIOTBHCS JJIS Ha-
IpiBy HiIKJIaJI0K, HE JO3BOJSAIOTH JOCATTH TeMIlepa-
typu Butie 3a 300 —350°C. Kpim Toro, mampyra ix-
HOTO KMBJICHHS OJIM3bKa 0 MEpesKeBoi, i 3a pobo-
YOTO TUCKY MarHeTPOHHOTO PO3MHUJICHHS 1151 BEJNUN-
Ha, 3rigHo 3akony Ilaiena, € JocTaTHLOIO A1 MPO-
6010 3i CTPYMOIIPOBIJIHUX YACTUH HA KOPILYC, OCO-
6JIMBO i/ 9ac POOOTH MarHeTPOHa, KOJIU B KaMmepi
MPUCYTHI aTOMU i0HI30BaHOrO Po6OUYOro rasy y Be-
JIUKINA KiJTbKOCTI.

KoHTposb TemMmepatypu 3/iliCHIOBABCS 3a IOTIO-
MOTOI0 XPOMEJIb-AJTIOMEJICBOI TEPMOTIapH.

HocaijxyBanuch ONTHYHI BJIACTUBOCTI TOHKUX
niBok Cu,ZnSnSe,, AKi HaNMIIOBAIN Ha iK1/
KU 3 TIOKPUBHOTO CKJIAa CTAaHAAPTHUX PO3MipiB 3a Pi3-
HUX PEKUMiB: TIOTY>KHOCTi MarHeTPOHY, Yacy Halu-
JIEHHd, TeMIlepaTtypu HiAkJaajaku. g moganbinnx
JIOCJIi/IP)KeHb BUKOPUCTOBYBAJIM ILTiBKM i3 Hallkpa-
IAMU [TapaMeTPaMU.

Ontuuni KoedillieHTH BU3HAYAIU METOIOM,
OCHOBAaHWM Ha He3aJeXXHOMY BUMipioBaHHI Koedi-
uientis Big6usanusa (R) Ta npomyckanns (¢) [11].
KoedittienT BinbuBanus qocaikyBanu 3a KiMHaTHOT
TEMIIepaTy P 3 BUKOPUCTAHHSIM CIeKTpodOoTOMETpA
Nicolet 6700 ta cmemianproi npucrasku Pike, xoe-
dimienT nmpomyckanasg — 3a Temmeparypu Big 111
g0 290 K 3a J0TTOMOTOIO TOTO K CaMOTO CHEKTPO-
doToMeTpa Ta CHemiaJbHOTO BaKyyMHOTO KpiocTa-
Ty. JocaiaxenHs TpoBOAUIN Y [lialla30Hi JOBXKUHU
xBui A Big 0,9 1o 26 MKM.

Crin 3a3HauuTH, MO JOCTIIKEHHS KoedirlieH-
TiB IPOIYCKaHHA Ta BigGuBaHHs HEOOXiJHO IPO-
BOJIUTU 32 OJIHAKOBMX yMOB. B TOil ke uyac, Koe-
dimiedT mponycKkaHHg ¢ BUMipIOETbCS 32 HOPMAJIb-
HOTO TAiHHSA €JIEKTPOMArHiTHOTO BUIIPOMiHIOBAH-

ua (kyr 0°), a ana xkoedinienra Big6usannsa R 3a-
6e3MeunT TaKi YMOBM Ha MPaKTHIN Ay>Ke BaKKO.
Pesynbratu BumipioBanusi R, siki Gy/u nposejeni
y [liama3oHi 3HAYEHDb KyTa MaAiHHI TpoMeHs Big S0
10 30° (MeHII KyTH He J03BOJISE OTPUMATH BUMi-
pIOBasIbHa TIPHCTABKa), MOKa3aaH, TaK CaMo K i y
[12], nyxe caabky 3miny Besuunnu R. Tomy Gyiio
npuiinaro, mo R(0°) = R(30°), i a1g pospaxyHKiB
MOKA3HWKA TIOTJIMHAHHS R BUKOPHCTOBYBAJU 3Ha-
gennsa R = R(30°).

PesyabTati JOCTiAKEHD Ta iX 0OrOBOPEHHS

Jlns koedinienTa BiGUBAHHS MOKHA 3aTTHCATH

-1+ R

RCTTIEE ™
Jle n — TOKA3HUK 3aJIOMJICHHS.

Y peasibHUX HaIiBIPOBIJIHUKOBUX KpHUCTaJIaX
JliarazoH eHeprii, Jie MOrJMHAHHAM MOYKHA 3HEXTY-
Baru, B 6isbIOCTi BUNIAAKIB Masmii. OJJHAK yMOBa
n? >> k2 BUKOHYETbCS B 3HAYHO GiJIBIIIOMY Jliara-
30Hi, TOMy BU3HAaY€HHs [IOKa3HMKa 3aJ0MJIEHHS 7
Ha ocHOBi popmyun 11 KoedillieHTa BifIGMBaAHHS
HEIOJIIPU30BAHOIO BUIIPOMiHIOBaHHs (3a KyTa na-
JIiHHS, GJM3bKOTO 0 HOPMAJbHOIO)

CE
C(n+1)?

Jlae IOCTaTHbO HaJliliHe 3HAYEeHHS 77 B LHIMPOKOMY
inrepsasi eneprii ¢doronis (y BCAKOMY BHUIIAIKY,
g ho < E q).

[Toxka3uuk morauHaHHsS k TOB’si3aHuil 3 Koe-
dinienrom norsmuanusg o popmysoo o = 4wk /A
3HaueHHS o MOXKHA OTpUMaTu 3 GOpMYyJIHN I 06-
yncJeHHd KoedillieHTa MPOoMyCcKaHHs ¢ MIACTHHH,
AKa 32 yMOBH n’ >> k? BUTIsA/Ia€ HACTYITHUM YHHOM:

. (1-R) (1 +[ra / (4mn)] ) o

ead _ RZe—otd
ne d — TOBIIMHA JOCJIIKYBAHOTO 3pasKa.

(2)

Ockinbku n®> >> k%, BUKOHY€TbCS HEPiBHICTH
o/ (4nn) <1, i B o6nacri sminn ¢ Big (1-R) /(1+R)
o 0,1 KoedilieHT MPOIyCKAHHS MOXKHA BHUPAXO-
ByBaTH SIK

(1= R)2 exp (—ad)

- : (4)
1- R’exp (-20d)
e
1, |(1-R’ |1-R)
o= gln e R’ (5)

Y mamomy Bumazaky t < 0,1, tomy 1o dopmy-
JIy MOKHA CIIPOCTUTH JI0

2
=lln—(1_R) .
d t

(6)

o
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Taxkum umHOM, I BU3HAYEHHS 0 HEOOXiJIHO
[IPOBECTU BUMipIOBaHHS BeJUYUH ¢ Ta R.

[Moxubku orpuMaHHsT KoedillieHTa TOTTMHAH-
Hs TIpOaHaJi3oBaHO B GaraTbox poboTax, 3 SIKUX
BUILINBAE, 1[0 OCHOBHA MOXHOKA OJIEPKYETHCS B
npoiieci BUMipioBants ¢t Ta R, a TaKOXX BU3HAYEH-
HSI TOBIIMHU 3pa3ka. BpaxyBaHHS 1MX TOXUOOK
Jlae cymapny Beanunny 6isst 15% 3a aGCOJIOTHOIO
BEJINYNHOIO.

B [13] nokasano, uo dopmyaa (5) € cupase/-
JINBOIO He JIuIiie /11 00’ €MHUX MaTepiasiB, a it 1Js
TJTIBOK, HAHECEHUX Ha ITPO30Pi MiKJIAIKH, 1 €INHE,
o o6Mexye 11 BUKOPUCTAHHS, € BUMOTa BUKOHAH-
HsT yMOBU ad >> 1. [[711 TOHKUX TLTIBOK BOHA BH-
KOHYETBCST B 00J1aCTi KPAIO BJIACHOTO TTOTJIMHAHHS .

s onep;kaHHS CHEeKTpa IMOPiBHSAHHS IIPOBO-
JINJIA BUMIipIOBAaHHSI CIIEKTPAa iHTEHCWBHOCTI CBiT-
Jla, 10 IIPOXOAUTDH 4epe3 BiKOHIS BaKyyMOBAHO-
ro Kpiocrara, 3a BiICYTHOCTI 3pa3Ka 3a KiMHATHOI
TeMIlepaTypHu.

3anesxkHicTb KoedillieHTa TPOMyCKaHHS Bi J0B-
JKUHYM XBWJIi €JIEKTPOMATrHiTHOTO BUIIPOMiHIOBAHHS
npeacTaBJgeHo Ha puc. 1. Ha 1iux cmekTpax crocrte-
piraetbcs inTepdepeniiiina KapTuika. 3a3HaunMo,
10 3MiHa a6CoMIOTHOT BeJTMYUHU ¢ 31 3MiHOIO TeM-
repaTypu, Ha Halll [IOTJISL]], TIOSICHIOETbCS YTBOPEH-
HAM Ha BiKHaX KpiocTaTy KOHAEHCATy, IO 3MEH-
nrye KoedilienT mpoIrycKanHs.

OTpumani pe3yJsibTaTi BUMipIOBaHb Koedillien-
TiB NPOIYCKaHHs Ta BiJIOMBAHHST [TOCJI/XKYBAHUX
3pasKiB OyJin BUKOPUCTAHI [T OTpUMaHHsT Koedi-
Ii€EHTa IOTJIMHAHHS Ol.

Opnepskani sanesknocti o = f(hv) Gyau nepepa-
xoBati B sanexxunocti a’ = f(hv), aki gamm Mox-
JIUBiCTh BUSHAUUTH MUPUHY 3a60pOHEHOT 30HU E g
3paska JJid KOXKHOI JIOCJIi/IXKYBaHOI TeMIepaTrypu

t, %
A
A
A
40 A
AY
YA
30
111 K
20
10
/:i’gz
0l &
1 2 3 4 A, MKM

Puc. 1. Cmextpn KoedilienTa TpPOIMyCKaHHS 3pa3Ka

ronkoi muaiskun Cu,ZnSnSe,, orpuMani 3a Temuepary-

pu Bix 111 o 246 K (npomixui snavenna: 114; 130,5;
148; 169; 201 K)

Eg, eB

0,94 1

0,93 -

0,92 -

100 150 200 250 T,K

Puc. 2. TemneparypHa 3a/e;XHICTb ITUPUHU 3a60POHEHOT
30HM 3paska ToHkoi mniBku Cu,ZnSnSe,

ta noOyayBaru rpadik, TpeJcTaBIeHwil Ha puc. 2.
Ax BupHO, mMMpUHA 3a60pPOHEHOT 30HU JOCJ/IKY-
BaHOI HaIliBIPOBIHUKOBOI IJIIBKM 3MEHIIYETHCA
[IpYU MiJBUINEHHI TeMIiepaTypu. Taky IOBeliHKY
MOKHA MOSICHUTHU THM, IO y 3B'S3KYy i3 36i/bIeH-
HAM TEILJIOBOI eHeprii 3pocrae aMILIiTyza KOJu-
BaHb aTOMIB, 1[0 TIPU3BOAUTH 10 301/IbINEHHS MiXK-
aTOMHOI Bi/ICTaHi, a 3HAYUTD, 0 3MEHIICHHS eHep-
rii 3B’43Ky B MarepiaJi i, BiAMOBiAHO, MUpPNUHN 3a-
60pOHEHOT 30HU.

3 puc. 2 Takok GyJI0 BUSHAYEHO TEMITEPATYPHUIT
KoeiIlieHT MUPUHU ONTUIHOT 3a60POHEHOT 30HH,
sxuii ckaaB —1,29-1074 eB /K.

BucHoBkn

ocrifzkeHHs onTHYHUX KOEilli€HTiB TOHKUX
niBok Cu,ZnSnSe,, OTpUMaHMX METOJOM BHCO-
KOYaCTOTHOTO MarHEeTPOHHOTO HAlUJEHHS Molepe-
JIHBO CUHTE30BAHOI0 MaTepiaJjy Ha CKJIAHI MiAKIa/-
KU, TTIOKa3aJiu, 10 B 3pa3KaxX CIOCTEPIratoThCs Mpsi-
Mi Mi’K30HHi OIITUYHI IIePEeXOAU 3 ONITUYHOIO IIUPU-
HoI0 3a6oponenoi 3ouu 0,92 eB 3a kiMHatHOI TEM-
neparypu. OTpuMaHe 3HAUEHHS il TeMIlepaTypHO-
ro koediuienra cranosutb —1,29-107* eB /K, 106-
TO ONTUYHA NIMPUHA 3260POHEHOT 30HM 3MEHIIYETh-
cd 13 TeMIepaTypolo, 10 € XapaKTepHUM [/ KJia-
CUYHUX HAIiBIIPOBiIHUKIB.
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TOHKUX IIJIEHOK Cu,ZnSnSe,

3. B. MAHCTPYK, U. II. KO3BIPCKHH,
/1. II. KO3SAPCKHH, I1. /. MAPPSHUYYK

Ykpanna, UepHoBUIIKUI HAIMOHATIBHBIH YHUBEPCUTET
nmenn IOpusg deaproBuyua
E-mail: d.koziarskyi@chnu.edu.ua

Hcnoavsosanue coineunvix s1eMeHmos 6 pa3juitvlx 00AACMAX HAYKY U MEeXHUKU CROCOOCMmEYem pa3sumuio Md-
mepuaniosedenus u HayuHou OesmeabHoCmu 6 Imoi cgepe. B nocaednee epems yuenvle 3aHUMAOMCS UCCACI08a-
HUeM ONMUUECKUX U IJIeKMPULECKUX CEOUCE MAKUX MAMePudios, Kax kacmepumol. Kacmepum seasemcs npu-
POOHBIM MUHEPALIOM, KOMOPLLL COCMOUM 8 OCHOGHOM U3 MeOU, UUHKA, 0J108d, Cepbl U Celend, MO ecmy J0Cma-
MOUHO WUPOKO PACNPOCMPAHEHNBIX 8 NPpUpode aemenmos. T1osmomny u conneunvie snemenmol, pazpabomanivle
Ha ocnoge Kacmepuma, 6yoym umemv, no MHeHu uccaedogameneil, Hu3kyw cmoumocms. Kpome mozo, xacme-
PUNBL OMHOCAMC K NPAMOIOHHBIM NOLYNPOGOOHUKAM C GeIuUnol 3anpeuennot 3onvt 0,9—1,5 3B u ¢ 6oavwum
Ko3ppuyuermom onmuueckozo noziowenus (= 107 cu™).

B danmnou pabome uccaedogano sausnue memMnepamypol Ha ONMUdecKue Ceoucmed MoHKUX NAEHOK KACMepumos
Cu,ZnSnSe,, nonyuennvix memoodon BU-maznemponHO20 HANGIIEHUS CUHMEIUPOBAHHOZO PAHEEe MAMEPUUIL HA
CMeKASHHBIe NOOJIOKKIL.

Onmuueckue xo3pduyuenmol onpedensnsu MemoooM, OCHOBAHHLIM HA HE3ABUCUMOM USMePeHul Kodpuyuen-
moe ompaxenus u nponyckanus. Koagppuuyuenm ompasxenus ucciedosanru npu KoOMHAMHOU meMnepamype, Ko-
appuyuenm nponycxanus — 6 memnepamyprom duanasone 111—290 K. Hamnepenus nposoduru 6 duanasomne
Onunvt 6oanvt om 0,9 do 26 mxm. Ionyuennvie dannvie Goliu UCROAL308AHLL OISl PACUema KOIpPpuyuenma no-
27I0WeHUSL U WUPUHBL 3ANPEWEHHOL 30HbL 00DA3UOE NPU PAIULHLLY MEMNEPAMYPAX U3 UCCAeOYyeMOoz0 Juanda3o-
na. Hccaedosanus noxaszaiu, umo 6 naenxax Cu,ZnSnSe, nabmodaiomcs npamvle MeK30HHble ONMULECKUE Ne-
pexodvl. Onmuueckas Wupuna 3anpeueHnol 30Hbl nPU KOMHAMHOU memnepamype cocmasuna 0,92 aB npu mem-
nepamypnon xodppuyuenme —1,29-10~* 3B /K, mo ecmv onmuueckas wupunda 3anpewennoil 301l yMeHouden-
Csl C MeMNepamypod, 4mo xapaxmepuo 01 KAACCUHECKUX NOAYNPOBOOHUKOS.

Kniouesvie crnosa: monxue naenxu, CZTSe, onmuueckue xodghduyuenmol, memnepamypuviii Kosghpuuuenm wu-
PUHDL 3ANPEUEHHOT 30HbL.
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INFLUENCE OF TEMPERATURE ON OPTICAL PROPERTIES
OF THIN FILMS Cu,ZnSnSe,

The use of solar cells in various fields of science and technology contributes to the development of materials
science and scientific activity in this arvea. Recently, scientists have been researching the optical and electrical
properties of materials such as casterite. Casterite is a natural mineral which consists mainly of copper,
zinc, tin, sulfur and selenium, that is, elements that are fairly widespread in nature. Therefore, solar cells,
developed on the basis of casterite, will have, according to the researchers, a low cost. In addition, casterites
belong to direct-gap semiconductors with a band gap of 0.9—1.5 eV and with a large optical absorption
coefficient (= 10" cm™").

In this work, the authors investigate the effect of temperature on the optical properties of Cu,ZnSnSe, thin
films of casterite obtained by the method of RF magnetron sputtering of previously synthesized material on
glass substrates.

Optical coefficients were determined by a method based on independent measurement of reflection and
transmission coefficients. The reflection coefficient was studied at room temperature, and the transmittance
— in the temperature range of 111 —290 K. The measurements were made in the wavelength range from 0.9 to
26 um. The obtained data were used to calculate the absorption coefficient and the band gap of the samples
at different temperatures from the range under study. Studies have shown that direct interband optical
transitions are observed in Cu,ZnSnSe, films. The optical band gap at room temperature was 0.92 eV at a
temperature coefficient of —1,29- 1077 eV /K, that is, the optical band gap decreases with temperature, which

is typical of classical semiconductors.

Keywords: thin films, CZTS, optical coefficients, temperature coefficient of the optical band gap.
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