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Influence of Free-space Volume in Ampoule on Defects of CdZnTe Crystal Grown
by Bridgman Method
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University of Science and Technology of China, Hefei 230022, China)

Abstract: CdZnTe crystal was grown by Bridgman method. The relationship between the free-space volume in the
ampoule and the defects in CZT, such as Te inclusion and Cd vacancy, was studied by IR transmission microscopy
and positron annihilation technique (PAT). With the decrease of the free-space volume in the ampoule, the density
reduced from 6.67x10*cm” to 2.36x10*/cm” with the reduction of Te inclusions. The average positron lifetime de-
creased from 325.4 ps to 323.4 ps with the decrease of the free-space volume, indicating a reduction of Cd vacan-
cies. The improvement of IR transmittance and resistivity of CZT further demonstrates that lowing the free-space
volume in the ampoule can effectively depress the defects in CZT crystal.
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Fig. 1 IR transmission images of CZT samples
(a) CZT-1; (b) CZT-2; (c) CZT-3
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Fig. 2 Positron annihilation spectroscopy of CZT crystal

IE 7RSS B i R T O A K, A

HH A A 2 S R R (s i TR ), IE
TR D W FEPTAR, TR, lH CZT

P rb AT BEAAAE () RUBR BT R AL TRIBR 1 DL SRR A
B, —MBEDCR, fE CZT FIE ] gEd i1 2
T AR I DR A S AT AR Y 1S9 R 43S, (H
X LB R 0T I HL T A RS S, AT LA AN E R
AT IE TR AR 3 40, BRI~ Ak
Bt 25 5 1E HL 7 B ORI BR8N, T IE HL - R
SO R K A iy 5 AR R 2 AR 2 P g I T
FFam RN, Rk, 6T CZT Hfm s, R
HARLA R ) AR IR

W CZT AFAE Te 47, HT e IE A
SAFIRIE i g L A, i Cd 2 A1 6 e,
ST IE P AR 3R 0, 0 IE L 2 i e e KL A
CZT i, Zn ooz Hogx Cd o= 1 — MR, &
dr ¥ Cd IR T I E, 78 Cd IR I E LREL A,
TE R IR BH B 73 A A f s, FRIX M Sk, wT R
AN T A B 125 5 2 o7 0 A 5

M 1 LU, BEAE I A e & s S
(TR = SO A NP D VAT SR R & e PO N SR VA (7S
WK 2545 T A (B8 o RO A [ L ks # i s
TR K 25 B A3t AT (B 7 LSRR By RST
A JE RN 3 T3 A B 7y BRI IXZR W,
BE A S0 1 e 2 TR o o TR o L Ag 98 )S, Cd 4
I3 IR SZ B, SR NI Cd 27 S 4G 1 ik
R e DD
23 HIREHEZTEEX CZT @mERLIMETE
FaEAlY

T I AR B b )R A A T R
R, 0T AR SRR HEAT 2040 E I R L ANE T
g — P ARV CZT SRtk Re ik, —
Mk Ut, RFAAE CZT fhAkul, 20402 h L
AR E R

(1 o R)2 e—(a+a)d
1 — R2e 2(a+o)d

St R=0.21, d AR, a AR AL

1 CZT SR HILLAME R P, Te e ARAH I
Iy @ VARSI N N B e o S V) B N IS N R
Vydyanath 2557, A RSP RT 5 pm 1 Te
K2 AH e WY b 50 e U, R A il A 4L A0 i R
MRSFZ/NT 5 wm (I 214052 1ot 36 6 81 S8 5 ).

T (1

®1 CZT BAWERFHERSH
Table 1  Positron annihilation lifetime of CZT crystal

Samples 71/ps /ps 1,/% 1,/% Tov/PS
CZT-1 308.8 804 96.64  3.36 325.4
CZT-2 305.2 747 95.74  4.26 324.0
CZT-3 304.6 715 9542 4.8 323.4
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Fig. 3 Infrared transmittance spectra of CZT crystal
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Table 2 The resistivity of CZT crystal

Samples Free-space volume p/(Q+cm)
CZT-1 50% 4.05x10’
CZT-2 25% 6.01x10°
CZT-3 5% 8.98x10°
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