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Abstract : Single crystal AgGaSe; layers were grown on thoroughly etched semi-insulating GaAs(100) substrate at 420
‘C with hot wall epitaxy (HWE) system by evaporating AgGaSe2 source at 630 C. The temperature dependence of the
energy band gap of the AgGaSe; obtained from the absorption spectra was well described by the Varshni's relation,
EfT)=1.9501 eV - (8.79x10" eV/K)T(T+250 K). The crystal field and the spin-orbit splitting energies for the
valence band of the AgGaSe;have been estimated to be 0.3132 eV and 0.3725 ¢V at 10 K, respectively, by means of
the photocurrent spectra and the Hopfield quasicubic model. These results indicate that the splitting of the Aso
definitely exists in the s states of the valence band of the AgGaSe;. The three photocurrent peaks observed at 10 K
are ascribed to the A;-, Bi-, and C,-exciton peaks for n = 1.

Key Words : hot wall epitaxy, single crystal thin film, optical absorption, photocurrent spectrum, crystal field splitting,

spin-orbit splitting
LA B

AgGaSe,= | -HI-VI,T B2 USHEA 420A
OILAXl W2tA0] 1.81 ev & HE HMOIE S HOILH

2 HIUMHE AgGaSe; CIEHE BLACZ Y
HWE 2EIE 01250 ©& M 4(semi-insulate:SI) GaAs
(100) D18 A0 AgGaSe, SHEE AUZ HFAUCH,
ZH 4L 2 photoluminescience(PL)Q| exciton emission A
HEFN 0| ZF X& 25 ZH(double crystal
X-ray rocking curve, DCRC) 2 BEX (FWHM)E &H3
Bt01 OtRULH T8 25 S LN o8 ZERB
{(photocurrent) AR E R Hamilton matrix® 0|88 It
MUY BHE MBS HE(cystal field interaction)Dt A
B s &S X B (spin-orbit coupling)ll S HEHH
(splitting) ACr it ASo & P61, # 87 BRIUEY

exciton X n AE LOBEUT

2. &8 I ¥ 0%

2.1 AgGaSe, CHZH H0lo #84 AHEH

AgGaSe, THZEH 209 20 2=
HEHS 293 KUA 10 KWK 28 BHSADIY
FEXGIAL., B> AHEHOR 2H ZAZA 0
X (wvyoll Uissts &S HE: (g 78

(chv) ~(hv—E,) & A Z2H HUHX YS8 F6IA
Ch. AgGaSe; THZE =atol Z4 I&0| 2B direct
band gap2 2% SIZE4HE LIEHHD AL Direct band
gapl 2% AZHE Varshnia! Q1

2
E(T) = E,0~ 745 )

2 E OEFD UCH O1JIA, EL)= 0 KHAY
OILAXI &, alt B= A20I0, E(0)= 19501 eVO0I2
ak 8.79x10™ eV/K, B 250 KRUCH

2,2 AgGaSe, E@¥ 2o FHR AREH

Fig. 18 AgGaSe, ©EFE a9 240 mEs
BME AHEHE 293 K A 10 K HHX 258 H
BIAIDIBA E5RE 201D 250 UEE BIE 8
eI /XL FEER B8RU= Al R0M 25 =
U=d, 3 0fE  AgGaSe, SEE =2 FUIA
(tetragonal)? 22 AXEIO spin-orbit splitting W non cubic
crystalline field 2| SAl WM 2ASH  band splitting Ol S0
W A2 B 4+ UTh FH B H(tetragonal) A EE 293 K
A 200 KDLAE 200 82Rdl A(M—T), B(Ta—), 100
KOiA 10 KDtKE 3He 822l A(M—N), B(Ma—y), CF
s JOI o8 2HeR MGl Olg A ZE2 0|
HRZXE LIEHH Fig. 201 2L

- 122 -



293K

200 K
4

-;7{»((:2)
OK(x5)

450 500 550 800 850 700 750
Wavelength (nm)

Photocerrent intenaity (Arb. Unit)

J8 1. AgGaSe, LHEH A MR AHEH

Fig. 1. Photocurrent spectrum of AgGaSe, single crystal

thin film
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Fig. 2. Fine structure for energy level of AgGaSe,
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