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Abstract

The termary semiconducting compounds of the AsBXs(A=Cd, Zn, Hg: B=Si, Sn, Gei X=S, Se, Te)
type exhibit strong fluorescence and high photosensitivity in the visible and near infrared ranges, so
these are supposed to be materials applicable to photoelectrical devices. These materials were
synthesized and single crystals were first grown by Nitsche, who identified the crystal structure of the
single crystals. In this paper, author describe the undoped and Co*-doped ZnSnSes single crystals were
grown by the chemical transport reaction(CTR) method using iodine of 6mg/cm® as a transport agent. For
the crystal growth, the temperature gradient of the CTR furnace was kep at 700TC for the source aone and
at 80T for the growth zone for 7-days. It was found from the analysis of x-ray diffraction that undoped
and Co®*-doped Zn:SnSes compounds have a monoclinic structure. The optical absorption spectra obtained
near the fundamental absorption edge showed that these compounds have a direct energy gaps. These
temperature dependence of the optical enmergy gap were closely investigated over the temperature range
10[K]~300[K].
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Fig.l Optical absorption spectra of ZnsSnSes
single crystal near the fundamental absorption
edge at 10K to 300K.
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Fig.2 Optical absorption spectrum of
ZnsSnSes:iCo”  single crystal near the

fundamental absorption edge at 10K to 300K.
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Fig.3 Optical energy band gap of ZnsSnSes
single crystal at 10K to 300 K.
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Fig.4 Optical energy band gap of ZniSnSes:Co”’
single crystals at 10K to 300 K.
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Fig.5 Temperature dependence of the optical
energy band gap for ZnuSnSes and ZnySnSesCo?
single crystal.
249 59 ZmuSnSes TEA Y Z ¢ Varshni 334
o s E (0)=2439eV, 2=4079%10™ eV/K,
B= 63KZ =1, cobalt® ¥/M# ZnSnSesCo™
A ¢ Varshni HAYY FFE El(0)
=2439eV, @=4079x10™eV/K, B=63KZ Wt}
_ ol B #& CdGeSs FHUENZAAN a=~X
10" eV/K 33} [3] vlas] 2@ fAE Fholoh
oA A A of o] 2% Wil ¢
E5& QdozZE AAY 9oz A Yy
A o %Ho] WEE= HMHAT(volume effect)S}
AA-2=(electron-phonon)s} 4Z g 7iqld
W LEAF 10°~10% eV/DAES YL e
tn A ol SeXwe dA-Ee %
(electron-phonon  pairs)®] chemical potential
(pptpdel o 4983 v o Fs 3
o o= o] 1H9 entropy S& FFHL 7t
Ao th&3 go] (e FHAT

#nt ny=Ec—Ey

= AEcy(Thermal)
=( aflf,;o Jer=( aalljv" dvs —()
= AE,(Opticad

S A AA-ZE= Ao YAo T
energy gap( Ec - Ev = E; )& WX A9 melting
point °lgtelq  AAGeRe]  standard  gibbs
energy(4GHZ EUY & A& B F QU 2
do SALE Wsld o FgHoz AW
energy gap(Eg)o 23 ¥ dgea @49 BAHF
& 338 F U 53] FgFHor F o5 d
Ao S AL olgdN F HEHPo] ¢

A oleh Egol &% 2|&A4¢l Varshni MR (2)
o 2XRE  entropy(Scv), heat capacity(Ccv),
enthalpy(Hev) #t-% & of&x 2hoi[13].

E3= Hcy_ TSCV

Sev = ——dLT (Eg)

HCV= Ex_ T'%(Ex)

dZ

Cev= TF(E')
(4) 4o=2%E Varshni 349 JH Ay
o 2xoEdozRE AML entropyd %
EAS 19 69 HAFI Aok 4eom #AF
E F71&o] dukA wtxx) 7 $-¢ go] FAd}

I glow entropy@e 107 eV/EA S 249
& A = AR

8

4]

Zn SnSe,

cv
IS

Zn,SnSe,:Co(0.5mole%)

ENTROPWS_ (x10eV/K)
N

o 1 1 1 1 1 i
o 50 100 150 200 250 300

TEMPERATURE (K)

Fig.6 Temperature dependence of the entropy in
ZnSnSes and ZneSnSes:Co” single crystals.
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Fig.7 Temperature dependence of the enthalpy
in ZnSnSes and ZnsSnSes:Co” single crystals.
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Fig.8 Temperature dependence of the heat
capacity in ZmSnSes and ZmSnSesCo” single
crystals.
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