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Abstract A stoichiometric mixture of evaporating materials for AgGaSe, single crystal thin films was prepared from horizontal
electric furnace. To obtain the single crystal thin films, AgGaSe, mixed crystal was deposited on thoroughly etched semi-
insulating GaAs(100) substrate by the hot wall epitaxy (HWE) system. The source and substrate temperatures were 630°C and
420°C, respectively. The temperature dependence of the energy band gap of the AgGaSe, obtained from the absorption spectra
was well described by the Varshni’s relation, E(T)=1.9501 eV ~(8.79 x 107 eV/K)T*AT + 250 K). After the as-grown AgQGaSe,
single crystal thin films was annealed in Ag-, Se-, and Ga-atmospheres, the origin of point defects of AgGaSe, single crystal
thin films has been investigated by the photoluminescence (PL) at 10K. The native defects of V,, Vg, Ag,, and Se,
obtained by PL measurements were classified as a donors or acceptors type. And we concluded that the heat-treatment in
the Ag-atmosphere converted AgGaSe, single crystal thin films to an optical p-type. Also, we confirmed that Ga in AgGaSe,/
GaAs did not form the native defects because Ga in AgGaSe, single crystal thin films existed in the form of stable bonds.
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Fig. 1. Horizontal electric furnace for synthesizing AgGaSe,
polycrystal.
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Fig. 2. Schematic diagram of the hot wall epitaxy system.
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Fig. 3. X-ray diffraction patterns of AgGaSe, polycrystal.
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Fig. 4. PL spectra at 10K according to the substrate temperature
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Fig. 5. Double crystal X-ray rocking curve of AgGaSe, single
crystal thin film.
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Table 2
EDS data of AgGaSe, polycrystal and single crystal thin film

Polycrystal Single crystal thin film
Element - -

Starting (%) Growth (%) Starting (%) Growth (%)
Ag 18.896 19.121 19.121 19.084
Ga 34.144 34.243 34.243 34.256
Se 46.960 46.636 46.636 46.660

(o3 e)
AN &

proﬁlometeri 2% A% 2.1 pm=E 4
T AU

3.2. AgGaSe, 2789] 313 F&EH 2AH]

AgGaSe, THAAS} @47 ekl EDS SMEY AR
Y] ZES Table 29 Bit}h EDS 2~HEZH2 6N
=5 ZF= Ag, Ga, Se ol vee B4 XA 7
o2 3lo] 2o, Agdl Gad LA BEA XAL
o] &3kL, Sex K9 B4 XA1e AMg-dld 2383
o oA 2 @AA Btk starting element®] 2AJH|9F
Ao ZAHE] £1% A Helolx dAHa Qo
slet 24 2 & o]RoASS ¥ T U

H> HJ
o mlm =

—_—

HN o w8

3.3. Hall &5

A4E AgGaSe, @274 %S van der Pauw '3
2 Hall 835 293Kl 30K7HA] 2% #sls F
A 243 5 F ol % pgkS Fig. 79 JERITH
Fig. 7914 X ulel 7o olF=rt AoX= 296

em’/V - sec o™ Fujita[13]18) A} 7] 100 KA
103
B o
gt o
wn
o R ®
2 ¢ °
(&)
> .
E
O =
= ®
.
102 L el W
10! 102 108

Temperature (K)

Fig. 7. Temperature dependence of mobility for AgGaSe, single
crystal thin film.
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Table 3
Peaks of optical absorption spectra according to temperature
variation of single crystal AgGaSe, thin film

Temp. (K) Wavelength (nm) Energy (eV)
293 684.6 1.8110
250 673.7 1.8402
200 662.3 1.8720
150 652.3 1.9007
100 644.1 1.9250
77 641.0 1.9342
50 6382 1.9428
30 636.7 1.9473
10 635.9 1.9498
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Fig. 10. Temperature dependence of energy gap in AgGaSe,
single crystal thin film (The solid line represents the fit to the
Varshni equation).
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Fig. 11. Photoluminescence spectra at 10K of as-grown AgGaSe,
single crystal thin film.
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AgGaSe, single crystal thin film annealed in Se vapour.
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Fig. 14. Photoluminescence spectrum at 10K of undoped
AgGaSe, single crystal thin film annealed in Ga vapour.
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