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Optical Properties of CdALS,: Co®" Single Crystal

& FW - EMAT-BR R ET
(Hyung-Gon Kim + Nam-0Oh Kim * Kyeong-Choon Son)

Abstract - The CdALSs and CdALS,: Co™ single crystals were grown by the chemical transport reaction method using
iodine as a transport agent. The CdALSs and CdALSs:Co® single crystals were crystallized into a defect chalcopyrite
structure. The optical energy gap of the CdALSs and CdALSs: Co® single crystals was found to be 3.377eV and 2.924
eV, respectively, at 300 K. Blue emission with peaks in 456 nm ~ 466 nm at 280K was observed in the CdAl:Ss single
crystal. Optical absorption and emission peaks due to impurities in the CdALS,: Co¥' single crystal were observed and
described as originating from the electron transition between energy levels of the Co®” ion sited at the T4 symmetry

point.
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Fig. 4 Temperature dependence of optical energy gaps in
CdAlLSs and CdALS,: Co™ single crystals
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Table 1 Temperature dependence of energy gap E,(T) and values
of Ef0), @ - B in Varshni equation for CdALS, and
CdAzS, : Co™ single crystals(Units : eV)

CdAlS, CdALSs: Co”
EEK) 24 A d| z o % A 3 3 2} o}

10 3.578 3.578 0.000] - - -
30 3576 3.575 0.000 - - -
50 3.569 3.570 -0.001 3.145 3.143 0.001
70 3.560 3.563 -0.003 3.140 3.138 0.001
100 3.548 3.549 -0.001 3124 3.127 -0.003
150 3519 3517 0.001 3.089 3.098 -0.009
200 3.478 3.476 0.001 3.049 3.056 -0.007
250 3430 3.429 0.000, 2995 2.997 -0.002
300 3.377 3.377 0.000] 2924 2.919 0.004

Ey=3579eV E, = 3148 eV

a = -0.00179 eV a = -0.00232eV

8 - 50206 K 8 =-121853K
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Table 2 Fine structure and peak positions of the impurity
optical absorption peaks observed in  CdALSs: CoP”
single crystal at 13 K(Units : cm™)

CdAlSs: | CUAIS::
S| ol alMRE o o
Co Co*"[15]
"A(F) = "TW('F) {18 Dg 6054 6965
- I 18 Dq-15/4 A 5393 6290
— Iy 18 Dg-3/2 4 6027 6670
— I'y + 'x}18 Dq+9/4 A 6451 7370
"A.'F) = "1, ('P) |15 B+12 Dg 13905 13439
~ 'y + '7|15B+12Dq-3/24| 13157 12845
- Iy 15B+12 Dq+ A 14005 13420
— [ 15 B+12Dq+5/2 A 15151 14430
Dq 336 390
Ao -176 -185
B 658 575
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