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VNCCJIEJJOBAHUE IIMPUHDBI 3ATIPEIIEHHON 30HbI
CMEIIAHHBIX KPUCTAJIJIOB ZnS Se, .

Hccnedosanvr cmewanmvle xpucmaiiivl ZnS Se, . pasnozo cocmasa (x=0,07—0,39), 6bIpAWeHHble MeTOo-
dom Bpudxmena — Cmoxbapezepa. IIpospaunocmy obpasuos (morwuna 4 mm) cocmasasna 61—67% na
Onune eoanvt 1100 nm, umo yxasvieaem Ha 6vblCOKOE ONMUYECKOE KAUECMBO KPUCMALI08. YCcmanos.ieno,
YN0 WUPUHA 3ANPEUCHHOT 30HbL UCCACO08AHHBIY KPUCMALI08 NAAEHO 3deucum om cocmasd. Onmuueckas
wupuHa 3anpew,ernol 30uvl cocmaeasiem 2,59 —2,78 aB 0as npsamoix nepexodoe u 2,49 —2,70 3B das He-

npAmMouLY.

npsmMotl nepexoo.

B mocnegnue roabl MHOTO BHUMaHUS ObLIO
yJIeJIEHO UCCJIEeIOBAHUSM PEHTTEHOBCKUX U TaMMa-
JIETEKTOPOB Ha OCHOBE MOJIYITPOBOJHUKOBBIX COE/IU-
nenuit A'BV! [1]. Illupuna sanperienHoii 30HbI B
TaKUX TOJYITPOBOIHIKAX SBJSETCS BasKHBIM TIapa-
METPOM, KOTOPbII BJIMSIET HA SHEPTETHYECKOE pas3pe-
IIIeHKe, SHEPTUI0 UOHU3AINK, TEMHOBOI TOK U JIPY-
rve CIUHTHILISIMOHHbIE XapakTepuctuku. [lepsbie
PEHTIeHOBCKME U TaMMa-JeTeKTOPhI Ha OCHOBE ZnSe
6bL1H paspaboTanbl B 1960-x rogax, a B HacTosIIee
BpeMst 6OJIBbINAS YACTH JIETEKTOPOB BBITIOJHIETCS HA
ocuose cimHTHAIATOPoB ZnSe(Te) u ZnSe(Al) [2].

[Io cpaBHeHuio ¢ ZnSe TOAYIPOBOAHUKU
ZnS Se, . uMeror 6oJiee MIUPOKYIO 3allpelieHHyio
30HY, YTO MMO3BOJISIET CO3/1aBATh JAETEKTOPbI HA OCHO-
Be ZnS Se,_, € JIy4YIIMMU CIUHTA/LIAIIMOHHBIMA Xa-
pakTepuctukamu. boJbiiioe pazinyre aTOMHBIX HO-
MepoB Zn U S 10 cpaBHEHUIO ¢ Zn U Se paciupsi-
€T CIIEeKTPAJIbHBIN JUATa30H /IETEKTOPOB HAa OCHO-
Be ZnS Se,_, B BbICOKOIHEPIeTUYECKYIO 00J1acTb.

B nacrosiiee BpeMsi Cy1ecTByeT HECKOIBKO Y-
6/Kanuil mo mosyyeHuio Matepuasos ZnS Se
[3—8], onnako mosyuenue KpynHOTaGapUTHBIX
KpucrasaoB ZnS Se, . ¢ TpeGyeMbIMU CBOHiCTBaM1
Bce ellle SBJsieTcsl TPo6IeMOoii.

WN3amenenune copepskanHusi cepbl B CMEIIAHHBIX
Kpucraainax ZnS Se . 3aBUCUT OT yCJIOBUI UX Bbl-
pallUBaHus U MOXKET MPUBECTU K TIOSBJEHUIO Pa3-
JINYHBIX JIe(DEKTOB WM U3MEHEHWIO THUIA XUMUYe-
CKUX CBsI3€ll, KOTOPbIE, B CBOIO OYEPE/ib, BJAUSIOT HA
IIUPUHY ONTUYECKOU 3arperienHoit 3oubl [9, 10].
B cBs13u ¢ aTM Bo MHOruX padoTrax cooOIiaeTcst o
MIUpUHE 3arpelieHHol 30HbI ZnSe B npeaeaax oT
2,25 3B [11] u no 3,23 aB [12]. IIpu atom Tpe-
6yeT MccJe/IOBAHNS 3aBUCUMOCTD ONTUYECKON IIHU-

Karoueswle crosa: wupuna 3anpeugeHH012 30MblL, CMeUdHHble KpucmdaJjllobl ZnSxSe,

_» Mpamoll nepexoo, mHe-
PUHBI 3aIPEIIeHHON 30HbI OT COJIEPKAHUS CEPhI B
00beMHbBIX KpHCTaLtax ZnS Se, ., BbIpallleHHbIX
METOJIOM HAIPaBJEHHONU KPHUCTAJJIN3AIUY.

B nacrosimieii cratbe 06CysK/1a€TCSI BO3MOMKHOCTD
W3MEHEHUS ONTHUYECKOW IMUPHUHBI 3alpenieHHOn
30HBI TIyTEM KOHTPOJIA COJEP>KaHUS Cepbl B CMe-
HIaHHBIX KpucTamaax ZnS Se, ..

JKcrnepuMeHTaIbHbIE 00Pa3Ibl U METOAUKA
NMpoBeJieHus1 uccJjel0BaHuil

OG6pasiibl cMelIaHHbIX KpHUCTaLnoB ZnS Se, .
MOJTyYaJIl U3 TIPEIBAPUTENBHO CIIEUEHHON MIMXTHI
pasmunoro cocrasa (or x = 0,05 1o x = 0,3) u
OTOK)KEHHOU B KBApIIEBOM THTJIe TIPH TEMIIEPATYPe
1170 K B Tedenue 5 yacoB B atMocdepe BoJOpoIa
JUIST yIaJIEHHST KUCJOPO/THBIX TIPUMECEN.

Kpucranabl BeipaluBajn METOL0M Bpuix-
MeHa — Crox6aprepa B TpadUTOBBIX THTJISAX IHA-
metpom 25 MM B atMocdepe Ar (P, = 2-10° Tla),
CKOPOCTb KPUCTAJJIN3AIUU COCTABJSIA 7 MM/,
TeMIlepaTypa HarpeBaTeJisi HaXOUIach B JMAIa3o-
He or 1870 mo 2000 K B 3aBuMCHMMOCTH OT cOocTaBa
UCXO/HON MUXThbI. BpIpaliieHHble KPUCTAJLIbI OTKHU-
raam B mapax muaka (T = 1223 K, PZn=5'1O7 IIa,
t = 48 4), KOTOPBI MCHOIb30BAICSA I OKOHYA-
TEJIBHOr0 06pa30BaHuUsl JIIOMUHECIIEHTHDBIX [IEHTPOB,
a TaK)Ke JIJIST MO/IaBJIeHUsT 6e3bI3TyuaTeIbHbIX Ka-
HAJIOB peJiakcanuu, BO30YKIaeMbIX HOCUTEJSIMU
3apsiza. [locse aroro npoBoamioch nLiudopaHue
U ToJIUpOBaHue 06PA3II0B AJMAa3HBIM TOPOLIKOM.

Jlist onpenenieHuss CoOJlepyKaHUsT KAaTHOHHBIX
npuMeceid, a Takke (PaKTUYECKOTO COCTaBA BbI-
pallleHHbIX KPUCTAJJIOB HMPOBOINUJIN XUMHUYECKUI
aHasu3. B pesynbraTe ObLJIO yCTAHOBJIEHO, YTO
noJiydeHHble 06pa3ilbl UMEIOT CJEAYIONUN co-
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craB: ZnS; o;Seq 935 Z0S; 55€q g5; ZnS; 5,5€q 7

ZnS »3S€q 795 ZNS; 5,S€ 655 Z0S) 395€ 61-

CIeKTpbl MPOIYCKAHUS KPUCTAJIIOB ObLIU W3-
MepeHbl Ha OJHOJIyueBOM CIieKTpodoToMeTpe
Shimadzu UVmini-1240. Koadduimenr snuneii-
HBIX ONTHYECKWX TOTePb BBIYUCJIAJCS B COOTBET-
crBum ¢ 3akonom Jlam6epra — Bepa c yuerom or-
paxxenusi DpeHesss Ha TpaHUIle pasjena <«obpa-
3ell — BO3IyX»:

2
1, (1-R) (1)
a=—Iln——,
h T
rae a — Koa(UIUEHT MOTJIONIEHNS;
h — TtonmmHa 06pasia;
R — xoadduiinent orpaskeHusi, KOTOPbIA 3aBUCUT
ot aumHbl BoaHel, R =[(n, —n,) / (n, + n)1%
T — ko3> duieHT JIMHEHHOrO CBETONPOIYCKA-
HU;
ny, N, — TOKA3aTeJ! TPEJOMICHUS BXOAHON 1 BBIXO/-

HO¥T cpefbl cooTBeTCTBEHHO [13].

Xumudeckuii anajau3 o6pasiioB Ha COAEpPIKAHNE
S u Se POBOAWIN METOOM AaTOMHO-IMUCCUOHHON
CTIEKTPOCKOIUYU C WHAYKTUBHO-CBSI3AHHOW TJIa3-
Moi. /I onTHYecKnX MCCIeOBAHNI NCII0Ib30BAIN
omTIYeCKuil aMuccuOHHBIHN criekTpoMeTp CAP 6300
Duo (Thermo Scientific, CIIIA). IIpeaen usmepe-
nus cocrasasan 1071 —107 mac. %, TouHOCTD OMpe-
nenennst — 10 0,5% OT U3MepsieMoil BEJTMUNHBI.

IlosyueHHble pe3yIbTAThI H UX 00CYKIAEHHE

3HavyeHUsT ONTUYECKOW NIMPUHbBI 3alpelleHHOM
30HBI 06PA3IIOB ObLIN OIPe/IESIEHBI ITO CIIEKTPAM OITH-
YeCKOr0 MPONYCKAaHUs yJIbTPadHroIeTOBOTO, BUIM-
Moro m 6mKkHEro MHGPAKPACHOTO W3JIy4YeHus, MOo-
JIyYEHHBIM TIPU KOMHATHOM Temmeparype (puc. 1).
Tommuaa 06pa3iioB cocTaBJsia 4 MM. bbLio ycra-
HOBJIeHO, uTo ipu A = 1100 HM npomyckanue o6pas-
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Puc. 1. CnexTpbl ONTUYECKOTO MPOIYCKAHUS ABYX HC-
creslyeMbIX 00pasioB ZnS Se, . Pas3JMYHOTO COCTaBa

1IOB JieKaso B auamnasone ot 67% (mas x = 0,39)
1o 61 % (ana x = 0,07), 4TO CBUIETEIBCTBYET O
BBICOKOM OIITUYECKOM KauecTBe KPUCTAJLIOB.

[lJ151 OTITO2JIEKTPOHHDIX YCTPOMCTB HPeIIOYTH-
TeJIbHee MCII0JIb30BaTh MOTYIIPOBOTHUKOBBIE COE/IH-
HEHUS C IPSIMO30HHOI SHepreTH4YeCKON CTPYKTYPOil,
CIIEKTPAJIbHBII JMaNa30H KOTOPBIX JIESKUT B 06J1a-
ctu (pyHgaMeHTaabHOro norjomenud. ZnS Se; .
SBJISIETCSI TUMUYHBIMU TIOJYIPOBOJAHUKOM C TIpPS-
MO30HHOH 3HEpreTU4YecKoil CTPYKTYpOI.

Omnpe/iesienre MUPUHDBI 3AMPEIEHHOW 30HBI
13 Kpas cOGCTBEHHOTO MOTJIONIEHNs CBeTa IMOJIY-
IIPOBO/IHUKOM H (POTONIPOBOMMOCTH OCHOBAHO HA
BO30Y>K/IEHIH BAJEHTHOTO 3JIEKTPOHA U €T0 Tepe-
XO0JIe B 30HY IIPOBO/JMMOCTH 32 CYET IOTJI0NaeMOil
sHeprun ¢otoHa. [lyig pacyera MUPHUHBI 3arpe-
I[EHHOH 30HBbI KO3((UIMEHT MPOIYCKAHUSA ObLT
nepecuuTad B KO3(P(UINEHT OITHYECKUX [TOTEPh
B cooTBeTcTBUU ¢ ypaBHeHueM (1) W MCHOJIB30-
BaJICsl JIsL pacyeTa IPSMbIX U HEIPSIMBIX Iiepe-
xom0B [16, 17].

[Ipsimbie Tepexozbl (mpsiMasi MeK30HHAST pe-
KOMOUHAIIMSI) COBEPINAIOTCS TIPAKTHYECKN Ge3 13-
MEHEHHUS MMILYJIbCa 3JeKTPOHA U MOTYT COIPOBO-
Jkarbes BoijenenneM dortona. Koadduiment mo-
IJIOIIEHUs TIPSIMOTO Iiepexo/ia onucbiBaercs Gop-
MyJI0H

a=(E,~E)"?, (2)

rae E, — 06JIaCTh M€Ky BAaJEHTHON 30HON W 30HOU
MIPOBOJIUMOCTH;

E

¢ — oneprusi porona [16].

HerHMbIe nepexoabl B KpHUCTaJJaX IIPpOHC-
XO[AT ¢ U3MEHEHUEM HMIIYJbCa 3JIEKTPOHa B peE-
3yJbTaTe BSaHMO}IeﬁCTBHH JJIEKTPOHa C pemeTKoﬁ.
HerHMOﬁ nepexo/ BCerja 3aKaH4YMBa€ETCA BbIAEIE-
HHEM SOHEPTHUU B BU/IE (bOHOHOB 1 OITMCBIBAETCA TaK:

~ _ 2
a=(E, —E,+E,) (3)

rae E , — suneprusi ¢pononosn [17].

ph

Ha puc. 2 npusesieapl Tpaduky 3aBUCHMOCTH
kBagpara (a?) u xopus ksagparnoro (a'/?) koad-
(purmenTa norsomenus ot suepruu dorona. Ecan
JIMHEWHYIO 9aCTh 3TUX 3aBUCUMOCTEN HKCTPATIOJIH-
pOBaTh Ha JIMHUIO HYJI€BOTO K03 hUIHEHTA TIOTI0-
MIEeHUsT, TO 3HAYEHUS SHEPTHH, TTOJTyYeHHbIE U3 Tpa-
duxos pynkunn a> = f(E), 6yyT COOTBETCTBOBATH
psAMOMY Tepexory kKpucrayia [16], a us rpadmu-
koB dpynuun a'/? = f(E) — nenpsamomy.

[IpoBeneHHDIII aHAIN3 TIOKA3aJ, YTO [ KpU-
crannoB ZnS Se, . IpU yBeJUYEHUN COJIePIKaHUs
cepnl x ot 0,07 10 0,39 mmpuHa 3anpereHHon 30HbI
npsivbix nepexonos (E ;) Bospacraer ot 2,59 10
2,78 5B, a HempsIMbIX (qu) — or 2,49 no 2,70
(cM. Tabauiy). ‘
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Puc. 2. 3aBucumoctb KBajpara (@) ¥ KOPHSI KBaJpaT-
Horo (6) xoadduuunenra norJoueHus or sHepruu Go-
TOHOB IIECTH HCCaeLyeMbIx o6pasioB ZnS Se, . pas-
JITYHOTO COCTaBa

Hlupuna 3anpew,ennoti 30HbL NPAMBIX U HENPAMBLY
nepexodoe cmewannvlx Kpucmanios ZnS Se, .

Oo6paserlt Eg1, 5B Eg2, 5B
ZnSOymSeQ93 2,59 2,49
ZnS, 155¢€) g5 2,63 2,57
ZnS, »,Se; 73 2,68 2,58
ZnS, »Se 75 2,70 2,60
ZnS,) 3,5¢€) g3 2,73 2,64
ZnS, 345€; ¢4 2,78 2,70

CriexTpbl MPONYCKaHUsS U3MEPSJINCh B PA3HbBIX
YacTsAIX KayKIOro KpHUCTaja 1o MATh pas, W IOo-
I'PENTHOCTDH PE3YJIbTATOB U3MEPEHUN MPSIMbBIX U He-
NPSIMBIX TTIePeX0/10B coctaBua He 6osee 0,01 aB.

I'paduku 3aBUCHMOCTU NIUPUHBI 3aIIPENIEHHON
30HBI B KpucTaaie ZnS Se, . B 3aBUCUMOCTH OT CO-

2,80
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2,70
2,65

> 2,60
2,55

2,50 A § -

2,45 ’l T T T T T T T

Puc. 3. 3aBucumocTb MIMPUHDBI 3alPENeHHON 30HbBI OT
KOHIIEHTpaluy cepbl A1t psaMbIix (1) u Henpsambix (2)
IIepPeXO0/10B CMELIaHHBbIX KPUCTAJIOB ZnS Se,

(mouxu — sKCIepUMEHTAJIbHbIE Pe3yJIbTaThl, MOJyYeHHbIE
JUISL TIECTH MCCJIeLYeMbIX 00paslioB; JuHUY — 3aBHCHMO-
CTH, PacCYUTaHHbIE TO ypaBHeHuio (4))

Jlep’KaHus cepbl IPUBE/IEHbI HA PHC. 3. DT 3aBU-
CHUMOCTU MOTYT OBITb OITMCAHbl YPaBHEHHEM

Eg(x) ~aE, + (1—x)Ey — ba(1—x), (4)

rie b — nepemensbiii mapamerp [18];

E,, Ey — mupuHa 3alpENICHHON 30HBI NPSAMBIX WA
HETPSIMBIX TepexoioB ZnS u ZnSe.

AHanM3 TOKa3bIBaeT, 4TO 3HAYEHUE TTapaMeTpa
b B mannom cayvae cocrapyser 0,1, uro coryacy-
€TCs C IMANa30HOM 3HAYEHWI JaHHOTO ITapaMeTpa,
Berpevatonuxcst B mrepatype (b =0—0,63) [19,
20—23].

C 1oMoIIbIo 3TOr0 ypaBHeHUs1 Oblia pacCynTa-
Ha [MUPUHA 3aIPEIEeHHONl 30Hbl YUCTHIX COE/IUHE-
HUW ZnS m ZnSe A7 MPSIMBIX U HEMPIMBIX Tepe-
XOJIOB: Eg1(ZnS) = 3,22 3B; Eg1(ZnSe) = 2,54 3B;
Eg2(ZnS) = 3,17 3B; Egz(ZnSe) = 2,43 9B.

[Tosryyennble 3HAYEHUST IMUPUHDI ONITUYECKON 3a-
npemennoii 3oubr (3,22 u 2,54 5B) 61M3KN K Besn-
YMHAM, YKa3aHHbBIM /U KpUCTALIOB ZnS u ZnSe
B Jurepatype (3,54 u 2,58 5B cOOTBETCTBEHHO)
[22, 23]. 3anmkeHHass BeJIMYMHA IIUPUHBI 3aIpe-
IIEHHOII 30HBI /IJIsI YUCTOTO ZNS BbI3BaHa, BEPOSIT-
HO, TIOTPENHOCTbIO U3MEPEHUs apamMerpa b, cBsi-
3aHHOI C OTCYTCTBHEM 3KCIIEPUMEHTAJbHBIX JaH-
HBIX TP OOJIBIIIOM COJIEPIKAHIH CEPBI B KPUCTAJLIE.

3akoueHue

B nopmasbnom nsosanentnom AB C,_ . KpucraJ-
Jie yBeJIMYeHWEe X NMPUBOAUT K IJIABHOMY U3MEHe-
HUIO 30HBI TIPOBOJIMMOCTU ¥ BAJIEHTHOW 30HBI, TIPH
atoM (popmupoBaHus HOBbIX (edeKTHBIX) YpOB-
Hell B 3alIpelieHHON 30He He TPONCXoauT. Boicokoe
OIITUYECKOE KAaUYeCTBO MCCJEOBAHHBIX 06pPA3I0B U
MJIABHAST 3aBUCUMOCTD UX ONTUYECKOI MUPUHBI 3a-
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MPENIeHHO} 30HbI OT COCTaBa YKAa3bIBAIOT HA BO3-
MOKHOCTb BBIPAIUBAHUS CMENIAHHBIX KPUCTAJ-
J0B ZnS Se,_, MeTo/JaMil HalpaBJeHHOH Kpucra-
JIN3AIMHY JIJIS PEHTTEHOBCKUX U TaMMa-JIeTEKTOPOB.

Bonee mupokas 3amnpeiennas 3oHa u 6oJiee
BBICOKOE aTOMHOE COOTHOIIEHUE TIOJYITPOBOIHUKA
ZnS Se,_, 1o cpasuenuio ¢ kpucrawamu ZnSe(Te,
Al) paciupsior o6aactb ero npumenenns. Kpome
TOTO, MOKET OBbITb TPEJJIOMKEH COBEPIIEHHO WHOU
TUIT PEHTTEHOBCKUX M IaMMa-J[ETEKTOPOB HAa OCHO-
Be ZnS Se,_,.
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NOCJIKEHHS IMMPYUHN 3ABOPOHEHOI 30HU1
B 3MIIIAHMX KPUCTAJIAX ZnS Se,_,

Cyunmunamopu na ocnosi ZnS Se,_, € nepcnekmusHuMU Mamepiaiamu 0Jis peHmzeHi6CoKUX i 2aMMa-0emexmopis.
/s onmoenexmponnux npucmpoie Kpaue eUKoOpUcCmosyeamu HanisnposioHuKosi cnoiyKu 3 NPAMO30HHOIO eHep-
2EMUYHOIO CIMPYKMYPOIO, CReKMparbHull Oiana3on AKUX Jexumv 6 004dcmi (yHOAMEeHMANbHOZ0 NOZIUHAHHSL.
HTupuna 3a60porenoi 30HU 6 MAKUX HANIENPOGIOHUKAX € BAXIUBUM NAPAMEMPOM, AKUT BNIAUBAE HA eHEP2eMUY-
HY PO30inbHY 30AMHICMb, eHepeito 10HI3AULT, MEeMHOBUL CIMPYM T THUL CUUHMUTIYIUHT XAPAKMEPUCTUK .

Y Oaniti po6omi 0ocidKeHno 6naUG 6MICMY CIPKU HA ONMUYRY WUPURY 3A60POHEHOT 30HU 8 3MIUAHUX KPUCTA-
aax ZnS Se,_..

3pasku ons docaidxenv Gyau eupoweni memodom Bpidxmena — Cmoxbapeepa 6 epaghimosux muzasx
diamempom 25 mm 6 ammocepi apzony (P,, = 2-10° Ila) 3a memnepamypu 6io 1870 do 2000 K 3arexno 6id
ckady 6uxionoi wuxmu. Ompumano wicmv 3paskie 3 pisHumM 6MICIOM KOMNOHeHmis, a came: ZnS ,.Se, o5
ZnSy,155€9, 550 ZnSg 5550, 750 ZNS 535€ 75 ZNS 355€) 555 ZNS ), 395€0 61-

IIposopicms 3paskie cmanosuia 6i0 61 0o 67 % na dogxuni xeuni 1100 um (moswuna spasxie 4 mmn), wo exasye
HA GUCOKY ONMUUNY AKICMb KPUCTALE.

Bcmanosaeno, wo 04s 3MIUWAHUX KPUCMATLE ZnS Se,_, 31 3pOCMAHNHAM 6MICMY CIPKU X 6i0 0,07 do 0,39 onmuu-
Ha wupuna 3a6oponenoi 3onu 3pocmac 6id 2,59 do 2,78 eB das npamux nepexodie i 6id 2,49 do 2,70 eB Oas
nenpamux. IIposedeno nopieHsanus Mix meopemuunumMu i eKCnepuMenmairvHo OMPUMAHUMU 3HAYEHHAMU WUPU-
Hu 3a60poHeHoT 30Hu.

Hoxasano, wo wupuna 3a60ponenoi 30nu 00CAI0KYESAHUX 3PA3KI6 NAAGHO 3ANCHKUMDb GI0 CKAADY, NPU UbOMY dop-
myeanns nosux (Odegpexmmuux) pisrie ¢ 3a60poHenitl 30Hi He 8I06YEAEMBCSL, WO BKAZYE HA MOKIUBICMD BUPOUYEAH-
Ha ZnS Se, . 3Miulanux Kpucmanie mMemooamu cnpsamMoeanoi Kpucmarisayii 0 6UKOPUCMAHHA K PeHMZeHIBCOKUX
i eamma-demexmopis. Binvw wupoxa 3a6oponena 30na i Oiivul 6UCOKe AMOMHE CNIGEIOHOWEHHS HANIGNPOGIOHUKA
ZnS Se,_, 6 nopisusnni 3 kpucmaramu ZnSe(Te, Al) poswupioroms ob.aacme 1020 3aCmMOCcyéansi.

Kmouosi caoea: wupuna 3aboponenoi sonu, smiwani kpucmanu ZnS Se, ., npsami nepexoou, Henpami nepexoou.
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INVESTIGATION OF BAND GAP WIDTH IN MIXED ZnS Se, . CRYSTALS

Scintillators based on ZnS Se, . are promising materials for X-ray and y-ray detection. For optoelectronic
devices, it is better to use semiconductor compounds with a direct-zone energy structure with its spectral range
lying in the fundamental absorption region. The band gap in such semiconductors is an important parameter
that affects the energy resolution, ionization enerqy, dark current and other scintillation characteristics.

The effect of sulfur content on the optical width of the band gap in mixed crystals ZnS Se, . is investigated
in this paper.

The test samples for this study were grown by Bridgman-Stockbarger in graphite crucibles with the diameter
of 25 mm in the Ar atmosphere (P,, = 2-10° Pa) at a temperature from 1870 to 2000 K, depending on the
composition of the initial raw materials. Six samples with different content of components were obtained:
ZnSg 975€9.93 ZNnS) 55€.55 LSy 255€y 78 ZNSg 2859 70 ZNS) 355€) g5 NSy 395€y 41

The transmittance of the samples in the range from 61 to 67% at 1100 nm (sample thickness 4 mm) indicates
a high optical quality of the crystals.

It was established that the optical width of the band gap for mixed crystals ZnS Se, . increases from 2.59 to 2.78 eV
with increasing sulfur content from 0.07 to 0.39 for direct transitions and from 2.49 to 2.70 eV for indirect
transitions. A comparison was made between theoretical and experimentally obtained values of the band gap width.
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It is shown that no new (defective) levels appear in the band gap. The smooth dependence of the optical band
gap on the composition indicate a possibility of growing ZnS Se, . mixed crystals by directional solidification
techniques for X-ray and y-ray detectors. The wider band gap and higer atomic mass ratio of ZnS Se,_,
crystals, as compared to ZnSe(Te) or/and ZnSe(Al) crystals, extend application areas of such semiconductor

material.

Keywords: band gap width, mixed crystals ZnS Se,_,, direct transitions, indirect transitions.
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