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PHOTOCONDUCTIVITY OF Au3GasSey SINGLE CRYSTALS
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The photoconductivity spectrums at different temperatures as well as the temperature dependences of the photocurrent in Au;GasSey
compound have been investigated in the present paper. The band gap and its temperature coefficient have been determined from the photo-
conductivity spectrum. The lifetime of nonequilibrium carriers of the current has also been determined.

In [1] the phase analysis has been carried out and the
character of interaction the quasibinary AuGaSe,-Ga,Se; sys-
tem has been considered. The technology of synthesis and
growth of single crystals of a new compound semiconductor
Au;Ga;Se has been developed. The materials for ohmic con-
tact have been chosen and certain electrical, optical and ther-
mal properties have been investigated. The main fundamental
semiconductive parameters of Au;GasSe, compound have
been determined.

The results of studying the photoelectric properties of
Au;GasSey single crystals are shown in the present paper.

The spectral dependence of the photocurrent in Au;GasSe,
samples has been investigated in steady-state conditions at
light intensity modulation at the frequency of 82 Hz.

The light pulse duration is usually several times higher as
compared to generation and recombination time of nonequili-
brium carriers. The photoconductivity spectra of Au;GasSe
crystal at temperatures of 100, 300 and 420 K are shown in
Fig. 1. The curve 1 denotes the photoconductivity spectrum at
100 K. The sensitivity region of the photoconductivity spec-
trum is at 1.4-2.4 eV of the radiation quantum energy.
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Fig. 1. The photoconductivity spectrum of Au;GasSe, single
crystals at different temperatures: T, K: 1 — 100,
2-300, 3 —420.

The energy gap at 100, 300 and 420 K has been deter-
mined according to the Moh’s criterion and is equal to 1.5,
1.45 and 1.38 eV, respectively. With increasing temperature
the photocurrent maximum shifts toward the lower energies.

At 300 and 420 K the photoconductivity spectrum covers the
quantum energy region narrower than at 100 K, while in the
high energies region the curves drop sharply that as usual is
attributed to increase of surface recombination with increas-
ing temperature.

The energy gap coefficient of* Au;GasSe; compounds is
O(4E,) /6T ~2.5:10" eV/K.
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Fig. 2. The temperature dependences of photocurrent in two
Au;Ga;sSey crystals.
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Fig. 3. Relaxation curves of photocurrent in Au;GasSe, at dif-
ferent temperatures: T, K: 1 —100, 2 —300, 3 —420.

The temperature dependences of the photocurrent in two

Au;GasSes crystals are shown in Fig. 2. As seen in Fig. 2, at
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low temperatures (T<250 K) the samples are nearly not sensi-
tive to radiation. Then with increasing temperature the photo-
current also increases. In Au;GasSes crystals the stepped re-
gions are observed in the I, (T) dependences. It is known
that the photocurrent is determined by quantum yield, the
radiation intensity, the relaxation time and the absorption
coefficient [2]. As the first two values are con-

stant in our experiments, the behaviour of the I, (T) de-
pendences is attributed to the temperature dependence of the
lifetime and the absorption coefficient. To study the tempera-
ture dependence of the lifetime, 7(T), the relaxation curves
of the photocurrent have been taken after the excitation of
samples by light pulses of the ISSh-100 lamp. The light
pulse duration is no less than 5usec. The time dependences of
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the photocurrent in Au;GasSes compound are shown in Fig.
3. The lifetime 7 of nonequilibrium carriers of current at tem-
perature of 100, 300 and 420 K has been determined from the
linear regions and is equal to 3.2, 4.3 and 7.9 usec, respec-
tively. It is seen that with increasing temperature the t value
increases.

The results of measuring 7 in different crystals show that
in the temperature region of 100-410 K the 7 value increases
no more than 2.5 times, but the photocurrent increases neatly
by two orders. Thus, the behaviour of the curves of I, (T)
dependence is greatly characterized by the temperature de-
pendence of the absorption coefficient. Hence, the steps ob-
served in the temperature dependence of the photocurrent,
Ipn. (T), are due to the impurity absorption.
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AusGasSes MONOKRISTALININ FOTOKECIRICILIYi

Isdo AusGasSes birlosmesinin miixtelif temperaturlarda fotokegiricilik spektri ve fotocereyanmn temperatur asthhgi tedqiq
olunmusdur. Tecriibi neticelerden gadagan olunmus zonanmin eni, onun temperatur emsal ve qeyri-tarazhq yikdagiyicilarinin

yagsama miiddati te"yin edilmigdir.

H.®. I'axpamanos, C.C. Caay.ioBa, 3.C. I'apaes

®OTONMPOBOINMOCTS MOHOKPUCTAJLTIOB Au;GasSey

B paboTe HCCIIE0BAHEI CTIEKTPEI (JOTONPOBOAMMOCTH [PH Pa3NHUHAIX TEMIIEPATYPax U TEMIIEPATYPHBIC 3aBUCHMOCTH BOTOTOKA
coeunenns Au;GasSe. M3 criekrpa GOTONPOBOIUMOCTH ONpEEeHb! IHPHHA 3aNPELICHHOM 30HEI H €€ TEMNEPATyPHBIH KOS(HIIHEHT.

Ol'IpCIlCJ'ICHO BpEMA XM3HH HEPABHOBECHBIX HOCHTENEH TOKa.
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