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Abstract CdTe single crystals were grown by vertical Bridgman method using double fur-
nace with two siliconit heating elements. When the peak temperature of the upper furnace was
fixed at 1150°C and that of the lower furnace was 800°C, the temperature gradient was about
22.5°C/cm. The lattice constant a, was 6.482 A from the X-ray diffraction and the band gap
energy obtained from the optical absorption experiment at room temperature was 1.478 eV. PL
spectrum showed that the bound exciton emission peak was resolved into (A¢ X) (1.5902,
1.5887 eV), (h, D% (1.5918 V) and (D°® X) (1.5928, 1.5932 eV), and we have also calculated

binding energy and ionization energy of the neutral donor and acceptor.
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Fig. 1. Schematic diagram of the Bridgman

furnace.
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Fig. 2. Temperature control program for
synthesis of CdTe. (a) Upper furnace and

(b) Lower furnace.
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scence apparatus.
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Fig. 4. X-ray diffraction peaks of the CdTe

single crystal.
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Table 1

e, sy, iz, wad, APs

Notation, position, and assignments for the emission lines in the PL spectra

Notation Position Assignment
Energy Wavelength
(eV) (A)
X 1.5969 7764 Free exciton
(D°, X) 1.5932 7782 Bound exciton on neutral donor
(D°, X) 1.5928 7784 Bound exciton on neutral donor
(h, D% 1.5918 7789 Valence band hole and neutral donor
(A’ X)), 1.5902 7797 Bound exciton on neutral acceptor
(A° X), 1.5887 7804 Bound exciton on neutral acceptor
X-1LO 1.5756 7869 Phonon replica
(A% X),-1LO 1.5690 7902 Phonon replica
(A% X),- 1LO 1.5674 7910 Phonon replica
(e, A% 1.5543 7977 Conduction band electron and neutral acceptor
DAP 1.5498 8000 Donor - acceptor pair band
(e, A®)-1LO 1.5337 8084 Phonon replica
DAP- 1LO 1.5287 8110 Phonon replica
(e, A" - 21O 1.5126 8197 Phonon replica

Aol ol wE H20} v glch,

CdTeell gleiAl F70t A 75 o
AlEo g o2 PL W& sase x4
AAE WE 33 vl ol Fel Bo|u,

&
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Do 2 #HMHcH14]. 22l (DY X) WA
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Table 2

Measured parameters of the free and bound excitons in CdTe

Emission line Energy(meV)
Binding [onization
energy energy
Free exciton (X) [12] 10
Bound exciton on neutral donor (D?, X) 3.8
4.2
Bound exciton on neutral acceptor (A", X) 6.8
8.3
Valence band hole and neutral donor (h, D") 15.7
Conduction band electron and neutral acceptor (e, A") 53.2
of 5=, (e, AY) ko] T ujH g 2 3l9de o, &% 7]87= 225C/cme]3]
< & 5 Utk o] Wofel] ik o] 2&lely ow, I o] o AxtEe} syt
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glell )&=l 0 5 Noj o] 23lox] Aw 3) 12 Kellx =% CdTe w742 PL
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