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The dysprosum dopung cffect oo photoclectne memory m indium sebemade sngie arysals bes bon mvestigaied. |t bas been found that
m InSe Dy arystals with Ny, determmned of relatively low iomporatores m 2 wide nge of the change of light micnuty the remdual photo-
conductinty value remams constant and depends oaly on the waveloght The spectral memory effect bas boes cbserved. Al low misounes
the wtal absorbed hght 13 responobie only for the readual photoconductvity, Le. the accumulation of the wesk Lght agnals occary.

The mam charsctenistics of the sbove phenomens bave been staded Both of them sre shown 1o be weil oxpiamned on the base of the

In carly works [1-4] there was found that the monocrys-
tallic InSe films arc semiconduciors with a wide variety of
have studied the influence of doping of these materials by
rarc-carth clements on their clectromic properties [5-7] The
present paper deals with the rare phenomenon discovered by
os while investigating InSe Dy photoelectric properties. Par-
bicularty, these was found that in InSe-Dy with the fixed im-
purity percentage concentration (Np,) at the relatively low
temperatures the residual photoconductivity [1] value does
not depend on the light intensity (&) varying in the wide
range. but it is defined only by the light wavelenght (1) This
phenomenon is great imporance, both from practical and
scentific points of view, as the obtained resuits may be used
for creating detectors and “color™ storage clements of light
radiation and also for clanfying the mechanism of electronic
phenomena in partially disordered semicondociors m gen-
eral, and in A’B* layered crystals, in particular

The measurement was carned out in 2 wide lempersture
region (from 75K up to 300K), the wavcienght (from 035 u
© 2.60 4 and the light intensities (up to 10° lux) in InSe
monocrystallic films doped by Dy (N, = 0; 10 10, 107,
5107 107 a1 %).

It has been found that on illuminating the considersd
material by the hight from fundamental absorption region
m:ps.ls:mn-“u-muu
residual photoconductivity s observed, the magnitude
(AIe), recurrence and relaxation time (r..) of which de-
pends on T, light intensity and wavelenghe and also on N,
on investigating the luxary dependence AT, (@) of remd-
photoconductivity case, behaviour of the AT, (@) curves is
determuned by light waveleaght In the deep fundamental
absorption region this dependence abbeys the gradual low
and af the very low imlcasitics the whole absorbable light is
ing InSe-Dy w0 be perspective material for creating weak
light signal accumuistors in this region of spectrum. With
the further increase of @ the share of AI_, in the general
photoconductivity I, decreases

In the fundamental asbsorption eodge region
(0.95u<3<1 204 with relatively high ¢ the magnitnde of
AI s appears 10 be almost independent from @ in the wide

range of changing it and thus the spectral or “color™ stoe-
ages take place (Fig 1) On erasing the residual photocon-
ductivity A, obtained afler ceasing of the external exci-
tation with the i; wavelength light and creating a new re-
sidual photoconductivity A7 .. corresponded 1o waveleagth
Az (A3>Ay) , it appears that AT ;< Al Besides, il has
been obtained that on illuminating the sampie at first by the
A; wavelength light, and then without crasing the crested
residual photoconductivity (A7), illuminste the smple
by the i, wavelength light then the level of the residual
conductivity does not change, in the reverse order of the il-
lumination (at first 4, then 1,), the residual photoconduc-
tivity increases from AT . 0 AT,
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Fig Dependence of AT, of hghtintenmty m vanous wave
lengths = monocrystals of inSe Dy with Ny =10 st %
A, g 10975, 2-1.00; 3-1.10. =TT

We have also investigated the iemperature and imperity
porcentage concentration dependence of spectral siorages of
the considersd materials. it has been found that the effect
ages offcct bnghtness nonmonctoncously depends on impu-
nly percentage conceniration - al the reiatrvely small values
of N, the brightness increases with increasing of 5, pass-
ing over the maximum at &, = 10” at. %, and then de-
creasesat N, > 5 1070 %

The obtained results can be well explained in the frame
of suggested barmer moded for matenals under consideration.
According to this model InSe Dy crystals consist of low ob-
mic matrix (LO) with a chaotic replacement of high ohmic



(HO) regions in it. On the boundary of these regions thers
cxist recombining barmers with the heights depending on
vanoes external and intracrystal factors. In high ohmic in-
clusions decp capture levels have been localized [3] While
dlumnating such crystals by the light from the decp funda-
mental absorption region the generated electron-hole pairs
are divided by the internal recombining barrier ficlds, so
clectrons are accummisted in conduction band of LO, and
holes - in valence band of HO. Optical straightening of en-
ergy bands does not appear in low imensities of the falling
hight Therefore, almost all generated electrons and holesre-
main in the respective bands for a long time and create re-
adual photoconductivity, sccumulation of weak light signals
storages take place.

Observation of “color ™ storages is also satisfactorily
explained i the frame of the above suggested energy model
for the materials under the consideration L itis
supposed that whule illuminating by the light from the fun-
damental absorption edge region, clectron - hole pairs are
gencrated with the deficience of energy of free clectron -
hole pairs by means of mnncling of them through recombi-
nahon barners. As in such cases the tunneling transparence
coefficient (D) is determined by the charge carrier energy,

the magmitude of the residual photoconductivity will depend
on the wavelength, but not the intensity of the falling light
As 3 result, the magnitade of 47, will depend on 4
Weakening of the effect of the “color™ storages and ac-
cumulation of weak light signals with temperature may
rather be conditioned by the reduction of the recombining
barricrs role at higher temperatures, and their nonmono-

tration, light wavelength and intensity, the weak light signal
accumulation and spectral or “color™ storages take place
Both of the phenomena 10 matenals under the consideration
are conditioned by the partial non-ordering of crystals and
localizanon in their high ohmic inclusions of deep emergy
capture levels In such structures the above described effects
are excited by the influence of light by means of tunneling
through recombining barriers and i effective space division
of pom-cquilibrium clectron-hole pairs  respectively.
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