Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 21, No. 12, p. 1057, December 2008.

—In28300+ CtAd™ol 2

'I_

o

VN |
Al

Mo

i
o

o 7

Am

Optical Properties of a-In»S3:Co?* Single Crystal

=1
grats

e
0>

12 3 4a
2o 7 eMF

(Kwang-Ho Park', Seung-Cheol Hyun?, Jin Jeong®, and Seok-Kyun Oh*®)

Abstract

The a-In:S3:Co”

single crystal with a good quality and stabilized property were gained successfully

by the CTR(Chemical Transport Reaction)method. XRD analysis showed that the grown single crystals

were cubic structure. The optical absorption spectra of a*IngS;gZCo%single crystal showed impurity

absorption peaks due to cobalt impurity. These impurity absorption pesks were assigned to the ligand

transition between the split energy levels of Co>

host lattice.
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QUARTZ
TUBE

THERMOCOUPLE 1 THERMOCOUPLE 2
a8 1. HE4d 34 CTR #7129 dHE,
Fig. 1. Scheme of crystal growing CTR apparatus.
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Fig. 2. Plot of (ahv)® vs the incident photon

energy hv in undoped and doped a

-In:Ss:Co”" single crystals at 10 K.
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Fig. 3. Impurity optical absorption spectra of a

*InzS:;ZCo% single crystals at 10 K.
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E 1. a-InSzCo™ ©ZANA Co™ ionel ¥ F5uiel vAT2(10 K)
Table 1. Peak position of the absorption bands of Co> ion observed in a-In:Ss:Co> single crystal at
10 K.
BAND Observed — Fine Structure Assignment
Anm) E(cm )
S10 1485 6732 18Dq "A('F) = "T1('F)
S11 1750 5714 18Dq-15/4\ — I
S12 1562 6402 18Dq-3/2\o — I
S13 1362 7342 18Dq+9/4\o — T 4T
S21 1384 7222 18Dq+9/4\o ~1/2Po — Iy
S22 1340 7462 18Dq+9/4 - Ao + 1/2P —TI'g
P10 757 13201 15B+12Dq “A2('F) — ‘Ti(P)
P11 803 12453 15B+12Dq-3/2\4 — g +I';
P12 755 13240 15B+12Dqg+A; —TI'g
P13 692 14450 15B+12Dq+5/2\, — I
P21 818 12213 15B+12Dq-3/2\1—1/2P; — T
P22 787 12693 15B+12Dq-3/2\+1/2P; — Iy
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Fig. 4. Energy level of splitting and electron

. . . )
transiton of Co” ion in a-In:S3Co>

single crystals at 10 K.
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E 2. a-InSsCo™ @ZANA Co™ ionl ¥

Table 2. Values of Dg, B, A, P and optical transition energies of Co>"

A7) AR A 783 2R, A1 A12E, 2008 129

54 energy® Dq, B, A, P%t (Units: cm ).

ion in a-InsS3: Co™ single

crystal at 10 K (Units : cm ™).

ITEM In:Ss 1 Co™ (?ther o ®
CuAlS,: Co”" ™ ZnGasSe; 1 Co™"

A(F) — “Ti(F) 6732 6940 6166

Dq 374 390 343

No -271 -185 -181

Po 240 240 242

A('F) — 'Ti(*P) 13201 12845 12914

B 580 575 583

M -499 -396 -359

P, 480 547 564
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