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Abstract

In this work CdiGeSes:Co® (0.5mole%) single crystals were grown by the chemical transporting
reaction(CTR) method using high purity(6N) elements. The grown single crystals crystallized in a
monoclinic structure(space group Cc). The direct optical energy gap of this single crystals was found
to be 2.445eV at 300K and the temperature dependence of optical energy gap was fitted well to
Varshni eguation. But at temperatures lower than 70K an anomalous temperature dependence of the
optical energy gap was obtained. This anomalous temperature dependence accored well with the
anomalous temperature dependence of the unit cell volume. Also, the entropy, enthalpy and heat
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capacity were deduced from the temperature dependence of optical energy gaps
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A7) 8 92 4F8 B9 A9 B(10mm X
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Fig. 1. X-ray diffraction patterns of CdsGeSs

and CdiGeSs:Co®' crystalline powders.
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Fig. 2. X-ray diffraction patterns of CdsGeSs and
CdsGeSe:Co®" crystalline powders.
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Table 1. Lattice constants and unit cell volume
of CdiGeSe:Co™
Temp. | alA] |b[A]| c[A] | B" unit cell
volume
300K | 12.334 | 7.087 | 12.396 | 110.25| 1016575
250K 1 12.305|7.110 | 12.304 | 109.58 | 1014.212
200K {12,292 | 7.115| 12.324 | 109.94 | 1013.212
150K | 12.28517.112| 12.320 | 109.91 | 1012.071
100K | 12.281 {7.098 | 12.308 | 109.54 | 1011.105
70K | 12.279 [7.093]12.336 { 109.83 | 1010.695
50K | 12.280 | 7.001 | 12.348 | 10991 | 1010.965
30K | 12.283 |7.099{12.307 | 109.57 | 1011.142
10K [ 12.285 | 7.096] 12.348 | 110.01 | 1011.448
a3 29 B 19 BAE AT Zo] CdiGeSe

695

AN AR A 883 =82 Voll1No9,1998.

Co* @24 g wARe e daA A
8o FAHLE7 300KAAM 70K=2 g 9 7A
Ardte A4S 2 F, LEE W0KAA AS &
AXNF e B CdGeSeCo” &2 AR w47
A Aol x99 70KE AAE A Fle)
A&t ol ¥ 3 (anomalous)dl 25 EFHAo]
Elton), CdiGeSs ©2A AF9 @A AH
T 29 20 JERA ube Zo| 2= 70K~
1Ko X o] ¥ A exoE@ o] a2

3.2. &8N energy gapel 2L 9 &M

300K Al U.V.-Visible-Near LR. spectrophoto-
meterg AHEot] ZA % CdiGeSs 2 CdiGeSe:Co”
GA2ARe BES  AFEH(optical absorption
spectra)& ¥ 3o YEldch 29 33 2ol ©vA
Ao N12FFe 992 4836nm, 507TnmAAM 77
4% F57F dojvin 9&S @3

;._3&0

c

=]

£

s CdiGeS¢Co™

g ,

E 30~

[

8 —
: 300K
2

g

E o '

O 400 450 500 550 600

WAVELENGTH (nm)

a8 3. CdiGeSs 2 CdiGeSsiCo™ ©B A optical
absorption spectra.

Fig. 3. Optical absorption spectra of CdsGeSs and
CdsGeSs:Co” single crystals.
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Fig. 4. Energy band gap of CdsGeS¢ and
CdiGeSe:Co™ single crystals at 300 K.
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Fig. 7. Temperature dependence of the entropy in
CdiGeSs and CdsGeSe:Co®" single crystals.
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