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Abstract A stoichiometric mixture for CdIn,Te, single crystal was prepared from horizontal electric furnace. The Cdln,Te,
single crystal was grown in the three-stage vertical electric furnace by using Bridgman method. The CdIn,Te, single crystal
was evaluated to be tetragonal by the power method. The (001) growth plane of oriented CdIn,Te, single crystal was
confirmed from back-reflection Laue patterns. The carrler density and mobility of CdIn,Te, single crystal measured with
Hall effect by van der Pauw method are 8.61x1016 cm ™ and 242 cm’/V-s at 293 K, respectively. The temperature dependence
of the energy band gap of the CdIn,Te, single crystal obtained from the absorption spectra was well described by the
Varshni’s relation, E(T) = 1.4750eV - (7. 69x10™ eV)T /(T + 2147). The crystal field and the spin-orbit splitting energies
for the valence band of the CdlIn,Te, single crystal have been estimated to be 0.2704 eV and 0.1465 eV, 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 ['; states of the valence band of the CdIn,Te, single crystal. The three photocurrent peaks observed
at 10K are ascribed to the A,-, B,-, and Cl-exciton peaks for n = 1.
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Fig. 1. Horizontal furnace for synthesizing of CdIn,Te, poly-
crystal.
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Fig. 4. X-ray diffraction patterns of CdIn,Te, polycrystals.

6.30
o
w
-
w
E
E '_—-.'7 og L A d A 4 o
* 620}
w
0 o
pud 30=6.219 A
[
L4
=
] 1 ] 1
6'103 2 4 6 8 10
cos’e cos?e
sin 6 [}
Fig. S. Lattice parameter ao of Cdln,Te,.
14.0
[ 4
w
~ 13.0f
w
=
g - . s o o
<
o 1200f
w
2 Co =12.396 &
= 1o
<
-~
100 i t 1 1
(0] 2 4 6 8 10
cos’e cos?e
sin e [}
Fig. 6. Lattice parameter co of CdIn,Te,.
FE (hkD)2 H7ZEF 23 9 o] JCPDS(joint com-

-

mitte on power diffraction standards)®} UX|eh= FE
o]ojA] tetragonalZ FFEUS & F Al AR
£ Nelson Reley BAA0] 23l gk AlLkeE 3 948y
13128 3 Ax= 22 Fig. 59F 6ol Btk Fig. 59
6l B wjel Zro] T ARPITE a, = 6219 A
3 ¢, = 12396 Ao]r}. o] FHE2 Hahn[14] F°] ¥l




Photocurrent study on the splitting of the valence band and growth of CdIn,Te, single crystal by Bridgman method 135

Fig. 7. Crystal structure of the CdIn,Te,.

Fig. 8. Back-reflection Laue Patterns to (001) plances (C,).
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Fig. 11. Photocurrent spectra of CdIn,Te, single crystal (C,).
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