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BE: X7 EEMOCVD # 4K A& GaAs(100) #1 K £ # ZnTe-ZnS &
FTHERAFUER ETTKEETHAMNA T SRATFAXATHRHRKIEZ A
MERAEEE I, RRETFEFLNRATS S LA R E. # Kroing-
Penney # & i+ # 7 ZnTe-ZnS B E B GHARELEH, FNAERERE
BTAXMRHE.
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EER, FEMWL - VIRESAENAERRE (SLSs) K2R E R A TIAKEB B
5@, ZnSe, ZnS, ZnTe %4 A AR & # A BRAE7E T G B P 2
i, EREAFEGRETRE. TRBRERHBNERIEE. REHnHEL
Y EE4H 7 ZnSe-ZnTel Sl ZnSe-ZnS " R4, T ZnTe-ZnS R4 TR FdHkL &
BARMEK (~12.12%), FEEHMBIRMERSD. Fajiyasu S ALREETFEAEN
RN T ZoTe-ZnS SLSs /& T I Bl Sk 44H), 32 77K TUWME) T — M F 477 om
HIARFEHIRIEH. Teraguchi % APIE ZnTe-ZnS SLSs nt#f#E T — A akrEER] 400K fY
REH, HARESHBRET - ENRS CEREX. RNYSMATESRANILE
EATUR (MOCVD) #:R, # GaAs #E LK T ZnTe-ZnS SLSsIY, A FHRH5
ZnTe-ZnS SLSs 7 TTK BE TH A EHRK.
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. HEQ®HE MOCVD 38, 7 GaAs(100) #/E EEKT ZnS ENAEEY ZnTe-
ZnS SLSs. LA A R BB d M G5 AIBI 7T R O0RR [10]. MR IES B 500 W B IR
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160 245 2 X ik % # 12 &
Hg THY 365 nm 21 UV-24 RESFRRHEOEASN 337.1nm 2. Hd Ny Botan)
BREMREE Jo H 4MW/cm?. K4l Spex 1404 BOLH A4 (A1 #1E] —30°C
iy C31034 EEmfEHeE Y, A DMIB Sl E B FLeE S 00%.
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FATM-R T Heg 4T#% T ZnTe-ZnS SLSs 7 77K B FH K EI63E, M 1 Bz,
Bt a, bl c#4H5FF 100 F#AH ZnTe (2.15nm)-ZnS (9.85nm) , ZnTe (3.3 nm)-
ZnS (8.7nm) M ZnTe (1.6 nm)-ZnS (10 nm) 3 FAREEF A EYE, EEBIKS A 545
nm (e #) . 559nm (b #) M 540nm (c ) . ANE 1 o] RLUEREHUE FIBEE & RSB
%, REMTL, BERCHERVEHERRE. XRHE 1 FHREESETRREARX
MRS, ERSTEEREET, LR 3 AL 77K £ 50 FE 1 hitr
AR RN, B 2 A THEEA S FEERARMNEAEEET, ZnTe(2.15nm)-ZnS
(9.85nm) SLSs 1E 77K &S, MMB— RN BN EIH, MEMEEE J M
BB AR - ERERNEBEFET (J=0.01J)), KIEAF 535nm (2.317eV),
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1 ZnTe-ZnS SLSs 7 77K ®EFMK PL % 2 ZnTe(21.5A)-ZnS (98.54) SLSs A
(500 W BEFRLT 365 nm R¥K) MIBEHE TS PL Jai

a: ZnTe (21.5A)-ZnS (98.5A) SLSs,

b: ZnTe (33A)-ZnS (87A) SLSs,

c: ZnTe (16A)-ZnS (100A) SLSs
Fig. 1 PL spectra of the ZnTe-ZnS SLSs with
different well width at 77 K excited by 365 nm
line of 500 W Hg lamp

a: ZnTe (21.5A)-ZnS (98.5A) SLSs,

b: ZnTe (33A)-ZnS (87A) SLSs,

c: ZnTe (16A)-ZnS (100A) SLSs

(N2 #0688 337.1 nm 288k, Jo = 2 MW /cm?)
Fig. 2 PL spectra of the ZnTe(21.5A)-
ZnS (98.5A) SLSs at 77K under different ex-
citation density by 337.1nm line of a pulsed
N, laser (Jo = 2MW /cm?)
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LUMEEEFT Jo o, 0EHHF 525nm (2.362eV) &b ME 2 AJLLEBI IR R % F
. RAEHHBEAEBAER, WMXFEBIRIERRTEENFEABERINE], XFk
ERERBA TRIECBSETERARITRE

ATHRE LR R ET, FATMET ZnTe (2.15nm)-ZnS (9.85nm) SLSs #F[a]
SHE, WA 3 R, NE 3 PRIRKAFARKWERF G, I HEOIRE o (5] 1
s BT, ZERTIEAR] 110ns BUG, KX ILTFEW%. Christen 2 A Bl 2
BEEPRE TS RERNT —FREE AL, FHINIEAMER S TR E
MFEEER YBATFHRERRS, XAFERAVETFES WMEKEMER TEF
T, HEMRRFERGEERKTEHBENEE. BIE Harrison242 14 4 % R 215,
A ZnTe-ZnSSLSs H N A &4, HAPHBFHE ZoS B, Z/CH#E ZnTe 2. T I
HEABERPRRTERKAER. Y, FAFERBRAEBER T ARBEEER
FHRE, XRUYTE ZnTe-ZnS SLSs HRMERBFHM T M. B 4 8- 7T ZnTe(2.15nm)-
ZnS (9.85nm) SLSs EAFB A FEE T AAEMMLE, RMNFZBINEBSHRAFEETE
FEMAER. Arakawa ZEANMYSHETEFHEEERW AT TR, HHER
FEAEE T TFANAHRNFa, TEHRN FHESEMURER A EERINEE.
Bl 4 4R EH TTK THREEARFS EHER FESEAN.
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Fig. 3 Time-resolved spectra of the ZnTe
(21.54)-ZnS (98.54) SLSs at 77 K (excited by
337.1 nim line of N3 laser, Jy = 4 MW /cm?)

Fig. 4 Time dependence of the PL inten-
sity after removal of excitation with different
density (excited by 337.1 nm line of N, laser,
Jo =4 MW/CIIlz)
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R, @it Kronig-—Penny #A 68T B FHFATHEEH. = ZnTe-ZnS SLSs f
WEMNFRATER A AR XERGHITHEER. XF ZnTe(2.15nm)-ZnS (9.85
nm) SLSs £, HHERHE T ZoTe BEH, ZXWERTFRTEEBHAE, 1M ZnS R
B, TR FRERTN—RIMEEENTS, HP TTKBETSEEAGXN n=1, 2
H#—ERITE SRR N 2.275 1 2.455eV, XTREEK A% 545 1 505 nm. LS
ERAER, BATANE 77K TEI RS FROGSHH AWM MR 2R LR HKT
Ee4s.

LTS LR R LR TR ERENBREET, B FRERR I
TR FAEBRIAGERRET L AAXFERBESENBRFES, MERKE
B, SRBRTFEEEAAATBREGH R, SEECEMEETM#ES. b THER
MTFERENFHA EEERRFEEMNEZEERER, MEENEHAMNEERETSS
X, SEAGEH MmN Fik, LIHE 77K TN ZnTe-ZnS SLSs £t
HENBTA n=1, 2 WETEHE n=1, 2 WESNEHKILE.
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AR T HE MOCVD kK #) ZnTe-ZnS SLSs #062HEM, # 77K THHM
BMREREAEE N MR TR - FEE ERENHRETET, SRARTEZ2S
R, FFRERUR W R AR R EE IR EAE SRR, ZOLERWASE A n=1
2 BT n=1, 2 BZ;URTHAE-
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OPTICAL PROPERTIES OF ZnTe-ZnS STRAINED
LAYER SUPERLATTICES*

Lu YOouMING, CHENG LIANCHUN, GUAN ZHENGPIN,
YANG AIHUA, YANG BAOJUN, FAN XIWU

(Changchun Institute of Physics,-Chinese Academy of Sciences,
Changchun, Jilin 130021, China)

Abstract: Photoluminescence properties of ZnTe-ZnS strained layer superlattices
(SLS) grown on GaAs (100) substrates by metal-organic chemical vapor deposition
(MOCVD) at atmospheric pressure (AP) were studied. The interband transitions of
the superlattices due to free electron—hole recombination were observed at 77 K. At
higher excess carrier densities, the recombination of subbands lying higher in energy
becomes increasingly important. Energy band structures of the ZnTe-ZnS SLSs were
calculated by using the Kronig-Penney model and taking into account the strain effects
due to the lattice mismatches between the materials. The siructure dependence of the
PL is explained by the theoretical calculation fitted to the experimental data.
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