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punity photoefects of thas material

Comprehensive development of solid-state electromics
sumulates the scarch and investigation of the physical prop-
erties of new materials and also study of the influcnce of
different impurities on the properties of already known semi-
conductors [1.2].

The aspect A’B* compounds have been investigated suf-
ficently in detal 10 the present time However, the influence
of the doping by rare - carth elements on their photockectri-
cal properties is investigated extremely insufficiently.

In this work experimental results of the study of the
photoconductivity of GaSe single crystais doped by atoms of
dysprosium D, of various concentration (N, =10"-10"a%)
are reported. GaSe single crystals are obtained by the method
of simultancous melting of source components (Ga and Se)
whach are taken in stoichiometric ratio. The doping by addi-
tion of fine-grained powder of D, is carried out before the
synthesis process. Single crystals of GaSe and GaSe D, are
cbtained by modified Bngman's method The installation for
measurements is constructed oa the basis of KSVU-12 set.

Temperature dependences of dark, photo- and residual
conductivity, spectrum, kinetics and quenching of pbotocon-
ductivity in the 4=0,2-2,0 s4m wavelength range under dif-
ferent illumination intensitics and tempersture in the linear
range of the volt-ampere characteristics (VAC) have been

In fig | characteristic curves of the spectral distribution
of the photoconductivity of samples with N, =10 at % for
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Fig 1. Spectral dastnibution of the photoconductivity m ssmples
of N=107 st %

1-=TTE.2-r=300K

different temperature are shown The photoconductivity
spectra of GaSe-D, with different M, at 77 K are presented
m fig 2. It is established that temperature dependence of the
photoconductivity of undoped GaSe crystals have the com-
plex character: in the low temperature region the thermal
activation of photocurrent (TAP)is observed and in the high
iemperature region (250-300 K) the process of thermal
quenching of photoconductivity progresses.
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Fig. 2 Spectral photoconductivity of GaSe of different %,
277K

1-GaSe 2- (Me=10" %)
3 - GaSeD, (M=10" st %)
4 - GaSeD, (Noy=10" st %)

The position of ncgative photoconductivity under impu-
nty excitation (4=0,7-1.2 um) is characteristical for this
aystals. The doping of GaSe crystals by dysprosium with
No=10°-10" a1 % influcnces considerably not caly cn de-
tached parameters and characteristics, but dramatically
changes the whole of the character of impunty photoeffects.

When the content of £, increases the maximum of intrin-
sic photoconductivity of GaSe:D, samples initially
(M5, <107 a1.%) shifts 10 the short wavelengths and fiurther -
in the opposite direction. In GaSe:D, samples &t ™77 K
with the increasing of N, wp © N,=10" at % a linle sep
appears in shori-wave portion of spectral dependence whuch
disappears with the further increasing of the impurity con-
centration. The sicp appears again af the room temperature.
The depeadence of the intensity and maximum valve of im-



purity conductivity on M., have monotone character, and
monotone dependence on N.,. Al the increaming of dyspro-
sium content the negatrve photoconductivity disappears, the
spectrum of the intrinsic photoconductivity broadens, the
relairve portion of the impurnity photoconductivity increases
and s maximum shifts to loager waveleagths

It must be noted that thermal activation of the impurity
photoconductivity in investigated samples more brightly
manifests in seif in the GaSe when temperature dependence
of intrinsic photoconductivity is weak The photoconductiv-
ity band detected can be comnected with the presence of o~
centers which energetic depth of bedding changes propor-
tomally to the impurity conceniration

Complicated character of the photoelectrical properties of
undoped and D,-doped samples including temperature de-
pendence of intrinsic photoconductivity can be explained by
realization of mamy-center recombinanion model which in-
cindes Schannel of intescive recombination r-centers of
photosensitivity, f-centers of minority charge carrier trap-
ping In GaSe the role of Schannel arc performed by ex-
tended defects in sublattice of metalloide While the com-
pensation of the vacancies of sclenium (V) as decp donors
acl as centers of photosensitivity and interstitial Se atoms -
as trapping centers. The obtained experimental results of
negatrve photoconductivity in source crystals are adequately
explained in the frameworks of partially - unordered crystal

model with different local levels (£, r, ) in band gap, ir-
regularty distributed in matenial volume [3].

High photosenstivity and monopolarity of photoconduc-
tivity of GaSe-D, (Mo, <10 a1.%) crystals are most connected
likety with the presence of sufficient quantity of r-devels (¥,)
compensating donors concurcating with some recombination
levels Their compensations are accomplished by shallower
cenlers (N)

Rebailding point - defect structure of crystal the doping
controls concentration of different types of local levels In so
doping transformation of the shape of I, (T) curves for
doped samples are doe 10 change of ~ and t-evel concen-
trations.

Photosensitivity observed ot 300 K in GaSepD,
(Noy <10 a1 %) cvidences that the concentration of donor -
levels increases of low &, On the other hand the measure-
ments of the magnimde snd \emperature dependence of the
conductrvity of GaSe D, arystals shows that up to0 some do-
pant concentration (N, =10 at %) the increasing of recipro-
cally compensating pairs prevails in defect generation
mechanism The further increasing of A, is accompanied
by prevailed generation of defects, producing S-channel of
rapid recombination. The doping of GaSe crystals by rare-
carth clement D, even for small quantitics influcaces consid-
erably on photoclectrical properties and changes the whole
character of impurity photocffects in this material
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DISPROZIUMLA ASQARLANMIS QALLIUM SELEN MONOKRISTALLARININ FOTOELEKTRIK
XASSOLO

Mixtebf komsentrasiyaya malik sadir torpaq clemcnti (5,) e aggarkomsy byk qurulsm mabk GaSe mosckrstallanmds qabq
kepincliym, aggar folokepinaliym ve mfngumn pgl mesasi folokagmnciliym sdéumesi tedgig oluammydur.

Mieyyon chmmugdur ki, 0, spqaran GaSe mosokrstallanmm yalewr ayn-ayn parametriori vo xarakierstikalanna te'sir ci-
mur, betta begen bu krstalands ayqar fotoeffektin bitin xarakterstikalanm doyigir.

Bu panametrierm vo wankicrsthalnn A&, -das ankbp krsalns agzamsahi ve quralsy defekibrmn doymmmesi, bomgmm

r-merkaziormm coerji derminymm deywgmes: o wab obluwaur.

ALl Afamuos, MLA. Txadapos, P.M. Piaes

SOTOEAEKTPHYECKHE CBOACTBA MOHOKPHCTAILIOB CEAEHHAA MAJLIHSA, AEMHPOBAHHLIX
AHCIIPOIHEM

Tposeassic RcCicACeuna OCTETURON TPOBQEHMOCTH, IPHMccEOl $OTOIpOSCIMMOCTH N NI colfiCTROENND $OTUTONA ¢ HHjps-
EPACEM CBETOM 3 CRORCTRDG MommpecTarEy (aSe, IcTNpOBSSRI PCIEDICMETRAGIM SCMCHTOM SaTiposs (D) ¢ PRSGran e oS-

YoTamomneno, ¥T0 MTHpOBSG [IPEMOCLO DICIDUSG SNNTCLAD LOET Be TOIAD HE OTASTMSE (BpEMETP B USpEK TEpRC THER,
HD HEOU 3B MEENCT BOCh NEPEXTCD DPEMCCELN $OTOGCITon B ITHN MOSOKPSCTRERN

FMCMOCTS YT [ROEMETPOS B GRESTERRCTER oF A, ofuacmeTcs Eudesasey CTPYETYPECRE S aTHOCTH H BEyDOPENSeSOcTY
EeCTALIOS, § TECES MapreTEScckol rryfeeodl mocrmsses r-oeNTpos.
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