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Optical properties of undoped and ZnsSnSes and Zn.SnSes:Co“” Single Crystals
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Abstract - ZnSnSes and  ZnsSnSegCo” single
crystals were by the chemical transport reaction
method. They crystallized in the monoclinic structure.
The direct energy band gaps of the ZnsSnSes and
ZnsSnSesCo?’ single crystals at 289K were found to
be 2.146eV and 2.042eV. Optical absorption due to
impurity in the ZmSnSeGZCO2+ single crystal was
observed and described as originating from the
electron transition between energy leveles of Co” ion
sited at Tg symmetry point.
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Fig. 1 X-ray diffraction pattems of ZnéSnSes and
ZnsSnSesCo” (0.5mole%) crystalline powders.

ZnsSnSes ¥ ZnaSnSes:Co(0.5moleds) ©2 A 2 ol 14 %)
GA L P87 Held ols vrEA e zdHo) sl
A Aviste DEA NN SAHT FEF SH4LS 400~
700nm FFF9 €3 10Ko4A 300K71R1e]  2EW YA
2359t 28 29 29 304 HdE A go] 71z
Fro 4904 FES7 48 Forsta, Alad &
E7} gold o gy ddoz yxFLrde] oEHA
ot B4 E cobalt®: HME A o4 FAS 2o Fo
FEog ol = A}, ZnsSnSes 2
ZnsSnSesCo(0.5mole¥)T A A A 712 F5 o Heoist
e k=(0,0,00804 I dAZAH GUAFEez
o] A EHE Fojxrh AYHLHolANE BF
FAF et FFH A dloptical energy gap) Eg
9} band¥ &7 AFHGolnz, AFAY WA AN
4 gse= of 1 x| o (Eg) ] A A6l
(ahv) ~(hv —E,) B8z & & gth. o474 a
= BEF4F AFoln, hrvE Yr"  BAHRHphoton
energy)olth AolA (ahy)l =0 ¢ Boz 9itehn,
U M= o] FojAH, o2} YAPer FTF o
vz gz e 43 ddAe] ASE 300KAMAE
2.146eVoln), 10Kol A 2.438VE Z7tgth cobalt® #
7bsh A e A$E 300K A E 2042¢Veld, 10Kl
Al 2240eVoltt o= W.TKim[21Ed] 9&ix @&
CdsSnSes 2 CdsSnSesCol' @2 A v B H ZnSnSes
2 ZnsSnSesCol05moleX) a2 <l o A #

[

N nje

OPTICAL ABSORPTION (arb. units)

3
8
»
g

500 550 800 650
WAVELENGTH {nm)

Fig. 2 Optical absorption spectra of ZnsSnSes single
crystal near the fundamental absorption edge

at 10K to 300K.
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Fig. 3 Optical absorption spectrum of ZnsSnSesCo
single crystal near the fundamental
absorption edge at 10K to 300K.
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Fig. 4 Optical energy band gap of ZnsSnSes and
ZnsSnSes:Co single crystal at 10K to 300K
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Fig. 5. Optical absorption spectra in  ZnsSnSesCo™
single crystals in the range of 500~2200nm at
289K.
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Fig. 6. Energy-level splitting and electron transitions
of Co® ions in Zn4SnSes:Co’ (0.5mole%)
single crystals at 289K.
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