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ABSTRACT
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3d-doped CdGa,0, 282 &stA

Optical Properties of CdGa,O4 and CdGa,O4 :Co crystals

Shunfu Jin
Adyvisor : Prof. Choe, Sung-Hyu, Ph.D.
Department of Physics

Graduate School of Chosun University

In the present work, basic studies on optical properties of 3d-doped CdGa,Os crystals were
cammied out. The composition, structure, and optical properties of 3d-doped CdGa Oy crystals
were studied Stoichiometry of these compound semiconductors were determined using the
energy dispersive x-ray analyser(EDX). The quantitative ratios of composition elements
between the starting samples and the measured samples are reasonable values from the
results of EDX with in the limit of detection error. The x-ray diffraction( XRD ) analysis
revealed that CdGa,Os and CdGa,04:Co crystals have a cubic structure. The lattice constant
of these samples were 0a=8.6069A for CdGa,0, and a=8.6041A for CdGa,04:Co
crystals. The optical absorption spectra obtained near the fundamental absorption edge
showed that these compounds have a direct energy band gaps. The direct energy gaps of
CdGa,04 and CdGa;04:Co are given by 3.428 ¢V and 3.295¢V at 298 K, respectively.
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(a) (b)

Fig. 3-1-1. (a) muffle furnace for growing CdGas,0, and CdGas0s:Co crystals,
(b) High Temperature Furnace for growing CdGa0s and CdGas0s:Co

crystals.
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Fig. 4-1-1. Surface morphologies of CdGa.0s and CdGas04:Co crystals.
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Table. 4-1-1. X-ray diffraction data of CdGa»04 and CdGa-04 : Co crystals.

CdGaz04 CdGaz04 : Co CdGaz04

d /1o hkl d /1o hkl d /1o hkl
3.0419 44.54 220 [3.0418 44.41 220 |3.0400 55 220
2.5949 100.0 311 |2.5949 100.0 311 |2.5900 100 311
2.4842 9.43 222 |2.4838 10.41 222 |2.4790 18 222
2.1522 5.24 400 |2.1528 4.80 400 |2.1480 10 400
1.9751 0.55 331 |1.9744 0.45 331 [1.9740 2 331
1.7574 13.86 422 |1.7572 13.77 422 |1.7540 25 422
1.6555 31.01 511 |1.6553 31.86 511 |1.6350 45 511
1.5206 30.56 440 |(1.5204 31.53 440 |(1.5190 40 440
1.3601 4.27 620 |1.3598 4.86 620 [1.3590 10 620
1.3117 8.86 533 |1.3115 9.38 533 |1.3110 14 533
1.2968 4.01 622 |1.2966 4.36 622 [1.2970 8 622
1.1494 5.6 642 |1.1493 A37 642 |1.1490A 10 642
1.1198 11.72 731 |1.1196 12.83 731 |1.1200 20 731

cubic cubic JCPDS 20—-0863
cubic
a= 8.6069 a= 8.6041 a= 8.602
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208K

TICAL ABSORPTION (Arb. Units)

Fig. 4-3-1. Optical absorption trum of CdGa,0s crystals at 298 K.




TICAL ABSORPTION (Arb. Units)

Fig. 4-3-2. Optical absorption spectrum of CdGas

208K

W00 crystals at 298 K.



(o « h v)? (Arb. Units)

Fig. 4-3-3. Plot of (ahv )" vs. in CdGas04

crystals at



(o « h v)? (Arb. Units)

Fig. 4-3-4. Plot of (ahv)" vs. the jddent photon energy hv in

CdGaz04 @ Co cry




Table. 4-2-1. Direct energy gaps of CdGas04 and CdGa-0; :Co crystals at 298 K.

(Units : eV)

Egd
Direct Energy Gap
Sample
CdGazO4 3.428
CdGaz04 : Co 3.295
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