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Growth and optical properties of undoped and Co-doped CdS single crystals

N. O. Kim - T. H. Bang" - S. C. Hyun" - K. H. Park -

Abstract - CdS and CdS:Co®* single crystals were
grown by CTR method using iodine as transport
material. The grown single crystals have defect
chalcopyrite structure with direct band gap. The
optical energy band gap was decreased according to
add of Co~impurity. We can observed the
Co-impurity optical absorption peaks assigned to
the Co®" ion sited at the Tq¢ symmetry lattice and
we consider that they were attributed to the
electron trangitions between energy levels of ions.
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Fig. 1. Scheme of crystal growing CTR apparatus.
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Fig. 2. Temperature profile for the crystal
growth by the CTR method
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Fig. 3. Photographs of (a) CdS and (b) CdS:Co®*
single crystals grown by the CTR method.

2-2. 48 H ct2H 5EH =X

CdS % (CdS:Co”" @239 =Z=AEAHEL ICPS
(Inductively Coupled Plasma Spectroscopy., JY
38 PLUS, France)®t EDAX(Energy-Dispersive
X-ray Microanalyzer)2 2¢lslgon slatas
(stoichiometry) & W& Alg7 EA 24 olg
SRt AAFZRE ARY 9EAE 2dz gy
X-ray diffractometer(XRD, Rigaku, DMAX 2000,
Japan)E At&sted XA AHHNE ZH s Fargct,

BEF 54 & Ade AdE 923 gdwe
s FEA el ALO; EZ(0.2m) & o &31d
57 250~500 m 747 Avlsted BEI o] g
B T del 2asle] Aztstdoh, A o k4
T EAE T sy Jx Fay B2

A

et to, rir
o3k ofg rfo pie.

N-)
fm
Wy

TF 4& A243A (Air Products, SH-4)

] & UV-VIS-NIR spectrophotometer(Hitachi.
U-3501) & AH&3t9 310 ~ 420 mm 9 3% oA
if}@}i’iq ol 2% 2%E 13K~289K7HA] wahA

3. & o &

A" CdS 2 CdS:Cot e AR AR Tz
TEst7l fste olE ©@AA Ewe XRD(X-ray
diffractometer) 2 &% 3 XA 3 HFY peak shAo
ZRE T CdS 2 CdS:Co” (Zmole®)BAA 9 A
A T2E defect chalcopyrite TZolgow, A4
TE ST CAdSHEAH Y A a = 4.139A, ¢ =

6.716A°]H 1L, ELE=Z cobaltZ H7hs
CdS:Co* (2mole%) DA A% a = 4.141A. ¢
= 6.720A% <74 waHE ot olE AL

< Y ALY ZH dF Y.J.Shin(1)gx & dx

F

st glot.
Add ddge Aduie BPsi dAwnistel wE
AR dd ZN2Esd F2oxe FEF 2fEde

48} o] cdsSHE e AS 512nmolA FAH g
Vel i, B24E2 cobaltd /e CdS:Co?’
A% 532nmol A FEF7 FA3A Fote
49 FEFF EHo2RE QAR energyd #
optical energy gap(Eg)st QA
energy(hv)Atolol A2 (7]

(ahv)*~ (hv — E,) (1)

298K

cds

OPTICAL ABSORPTION (Arb. Units)

L : 1 L L | 1 1 1 1 £
480 490 500 510 520 530 540 550 560 570 580 590 600

WAVENENGTH (nm)

Fig. 4. Optical absorption spectra of CdS and
CdS:Co®"  single crystals near the
fundamental absorption edge at 298K.
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Fig. 5. Optical energy band gaps of CdS and
CdS:Co®" single crystals at 298K.
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Fig. 6. Optical absorption spectrum of
‘A, *F)—*T, (*P) transitions of Co?"ions
in CdS:Co”'single crystals at 16K.

Table 1. Peak positions of the absorption band
observed in CdS: Co?”" single crystal

at 16K.
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Fig. 7. Energy-level splitting and electr%n
transitions of Co®‘ions in CdS:Co°"

single crystals at 16K.
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