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Temperature dependence of photocurrent for the
AglInS, epilayers grown by hot wall epitaxy
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Abstract

A silver indium sulfide (AgInS,) epilayer was grown by the hot wall epitaxy method, which has not been reported in
the literature. The grown AgIn$, epilayer has found to be a chalcopyrite structure and evaluated to be high quality crystal.
From the photocurrent measurement in the temperature range from 30 K to 300 K, the two peaks of A and B were only
observed, whereas the three peaks of A, B, and C were seen in the PC spectrum of 10 K. These peaks are ascribed to
the band-to-band transition. The valence band splitting of AglnS, was investigated by means of the photocurrent
measurement. The crystal field splitting, Acr, and the spin orbit splitting, Aso, have been obtained to be 0.150 eV and
0.009 eV at 10 K, respectively. And, the energy band gap at room temperature has been determined to be 1.868 eV. Also,
the temperature dependence of the energy band gap, E,(T), was determined.
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Fig. 1. X-ray diffraction patterns of the AglInS, epilayer

grown on the GaAs substrate.
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Fig. 3. Photocurrent spectra of the AgInS, epilayer
measured at different temperature.

A 10KAA S H kAl F 29} Hall o) ExE=
Z¥ZF 1.68x 10" em™ 2} 164 cm?/V - seco] %4

3.2 EM7 AWEH
29 32 10KoA 300 K74 &= W QoA =4
T AglnS, Bk} FARF AHEHL ¥ Aot} 1
#3004} o] BFH reEYe

e
IR
4z
S
1o
& o
llo —o

55
I FE gl ofs) AAE Axiel AFe wiE 4%
AZGFeZA A7) A7 groz Bl BAR
T EE AP0 F4E Yo o8 AR Eo] 7t
ARl A M2 Holated AL B AF/t &
o2 AW 300 KM FAF B
663.6 nm(1.868 eV)2} 6143 nm(2.018 V)l A FZ5]
AL olwf 1.868 eV B2 wl-¢- o2l stal 73k Al
712 Y120 o] band-to-band Zo]e]l 7191k
A 582 AR} 714 band-to-band HolE %
Aol 7R T2yl A=die) 1)z A
olgt A& onjdhs Z O Shay S electroreflec-
tance 54 .2 HE 1.87eVE A3, Okamoto S

(o ok

ir

F

o] Fetd FaRHE 1.88eVE AT WA 300K
W 593 o] Mg gt & AA TS

2 Shay &

& AAULE 1.868 eV B¢ 9 Az thupx) ol
A B5E 2018 eV E-4-2E WAt /A Ty(X)
AN Hxrhe) I(S)Re] #ojsle] &g B Bogz
AAKI olw] BT H B 897 7+ 2.02 evolTHi,
SEAIRE 10 KolA1e] B F 2~HEHME A 7] 2

22 & FE5T 5 AU °o)E B EL 27 609
nm(2.036 eV)2} 567.3 nm(2.186 eV), 564.9 nm(2.195 eV)
2 FZ=HAth 2.036 eV 2.186 eVoll A &) BTl =
7kz 7hAazr o] A9k B B-9-gof slE3lal 2.195 eV
ol o] B9ele HAE 7EAR ] Ty(Y)elAd Azd)
o] T(S)E 2] dolste] el C 5212 AR,
FAF 2HEYS A8 2 30 KoM 300 K7HA
25 WeolM = A9 B WA Fo9] B-5-gv B2y
R C FAZE ASHA W}t 2R AAe) v
7F =S W AAE Alo]o] S 28l o3 7R
ANA Ak Hojl AR A Ao Hall 39 &=
Aoz HE SeAME o 107 cm® AR B &
L S E TR BE AAEE T T(Y), Is(X)
e e 7R Atolola] of7] F 4 9l whet
M s A ol tl 24 el ¢ B5elv) &

S SHORFYH AL ekt vt v bRt
&2 enkRbEo] Wz AR S o sl7] wEd

[ R NY
oAl HZEA] gk}, o] A A7 AgnS,
]

23
22}
21 \\
S .
) '\N\o\ \’\
o 20 L N e
~
8 L
2 .
W, .
e
- energy gap e
& I (x) (Bpeaks) h
1.8} ® T,(2) (Apeaks)

1.7

0 50 100 150 200 250 300 350
Temperature (K)

O 4 259 = Yehd Fd R ouA ¢ oA
W 7

Fig. 4. Experimental values of the photocurrent peak

energies and the energy band gap as a function of
temperature.
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