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Influence of y-irradiation on the kinetic parameters of indium-alloyed cadmium anti-
monide single crystals has been studied. The conductivity and the Hall effect were meas-
ured, thus obtaining the dose and temperature dependences for concentration of charge
carriers and their mobility. A sharp increase of charge carrier mobility has been found in
the crystals irradiated at the doses up to 4-10!8 y-quanta per ecm?2, which is explained by
the presence of the "small dose effect ". It is noted that the increase of charge carrier
mobility observed in this work is due not to the crystal ordering increase caused by the
irradiation but to a decrease in the efficiency of charge carrier dispersion on ionic residues
of the impurity during partial charge neutralization by the oppositely charged defects.

WccnepoBano BauaHHe Y-00/ydeHUsS Ha KHUHETUUYECKUE NapaMeTpPbl MOHOKPUCTAJJIOB
AaHTUMOHUAA KaIMUfA, JeTUPOBAHHBIX WHAMEM. VaMepsAauch yaejlbHas MPOBOAUMOCTb U d(]-
dexT XoJaa, UTO MO3BOJUJIO MOJYUUTh JO30BbIEe U TeMIlepaTypHble 3aBUCUMOCTUA KOHIIEHTpA-
UM HOCUTeJel sapAga W UX MmoaBUsKHocTH. OO0HapysKeH (PaxT pesKoro yBeqHMUeHUs 3Haue-
HUN MOABUKHOCTU HOCHUTeJel 3apAfa B OOJYUYEHHBIX KPUCTAJJIAX MPU J03aX OOJIYyUYeHUSA 0
41018 y.xB/cm2, KoTOpoe ofBAcHAeTcH HajmuumeM odderTa ManbXx g03". OTMeUeHO, UTO
yBeJHUYeHNe MMOABUKHOCTH HOCHUTeJell 3apsga, HabJaogaemMoe B JaHHOU padore, BOSHUKAET He
3a CUeT IIOBLIMIEHWS YIOPAJIOUYEHHOCTH KPHCTAJJIOB IIPHM MX PagualllOHHOII oOpaboTke, a 3a
cueT CHHKeHHus d(PPEeKTUBHOCTH PACCesHUsS HOCHUTEJeH 3apsija Ha MOHHBIX OCTATKAX IIPHUMe-
CH IIPM YACTUYHON HeHTpaIM3aluy 3apsiga MPOTHBOIOJIOMKHLIM 10 3HAKY 3apsamoM 1edeKTOB.
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Research of crystal lattice defects and
establishment of relationships thereof with
physical properties of crystals is of a con-
siderable scientific and practical interest
and belongs to the major problems in phys-
ics of solids and semiconductors [1]. Irra-
diation with high energy particles is an ef-
ficient and well-controllable method to
regulate the ordering degree in solids. The
nature of radiation-induced defects and
variation character of electrophysical prop-
erties of crystals under irradiation is de-
fined by numerous factors depending both
on the initial properties of the crystals
being irradiated and on the irradiation dose
[2]. In this work, the kinetic parameters of
indium-alloyed single crystals of cadmium
antimonide (CdSb(In)) were studied prior to
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and after y-irradiation. The measurements
were done on the samples cut out along the
main crystallographic directions. The sam-
ples were irradiated by ®°Co y quanta at
300 K (the irradiation dose power 500 R/s).
Specific conductivity and Hall effect were
studied, thus providing the dose and tem-
perature dependences of charge carrier con-
centration and mobility.

The dose dependences of charge carrier
concentration are presented in Fig. 1. As is
seen that at room temperature, the concentra-tions
are almost dose-independent (Fig. 1, curve 1)
being only a function of the initial impurity
concentration [3]. On the contrary, the
charge carrier concentration dependence on
the irradiation dose at 78 K (Fig. 1, curve 2)
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Fig. 1. Dose dependences of charge carrier
concentration in CdSb(In) single crystals at
293 K (I1); and at 78 K (2).

has a more pronounced character. Lowering
of concentration, that is, the removal of
electrons from the conductivity band, is as-
sociated with increase of the radiation de-
fect concentration in the deep level of the
CdSb(In) band gap. Basing on the tempera-
ture dependences of charge carrier concen-
tration in y-irradiated crystals (Fig. 2) the
energy of that energy level has been deter-
mined to be of E, = 0.3 eV.

The dependences of the charge carrier
mobility on the y-irradiation dose (n = (D))
are presented in Fig. 3. The experiment evi-
dences the presence of maxima in the de-
pendences at the dose of about the dose area
4-1018 y.quanta/ecm2. Increase of the charge
carrier mobility in the dose interval to
41018 y.quanta/em? is connected in our
opinion with the radiation-induced defects
insertion, which start to arise first near the
positive impurity (In) ions, where the prob-
ability of their appearance is higher due to
the mechanical straining of the lattice [4]
near the extrinsic centers. As a result, the
"neutralization” of the impurity ions takes
place, that causes a degradation of the
Rutherford scattering at the partly "neu-
tralized” centers, that is, an increased
mobility.

At the further increase of irradiation
dose over 4-1018 y-quanta/cm2, a reduction
of 1 is observed in p = f(®) dependence for
the liquid nitrogen temperature (Fig. 3,
curve 1), that is explained by the starting
scattering on the formed radiation-induced
defects. In addition, an insignificant in-
crease in u with growing irradiation dose at
room temperature (Fig. 3, curve 2) is ob-
served as compared to that at liquid nitro-
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Fig. 2. Temperature dependences of charge
carrier concentration in CdSb(In) single crys-
tals prior to irradiation (1) and after irradia-
tion at dose 4-1018 y-quanta/cm? (2).
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Fig. 3. Dose dependences of charge carrier
mobility in CdSb(In) single crystals at 78 K
(1); and at 293 K (2).

gen temperature. Such behavior of u = f(®)
dependence is explained in this case by the
fact that at higher temperature the radia-
tion-induced defects are ionized and practi-
cally do not neutralize the impurity ions,
thus causing a relatively small change in
p = f(®) values in the dose range up to
41018 y-quanta/cm2. As to temperature de-
pendences of the charge carrier mobility in
CdSb(In) single crystals prior to and after
y-irradiation (Fig. 4), it is seen that near
the room temperature, the u values in the
irradiated crystals (Fig. 4, curve 2) ap-
proach essentially the mobility values in the
unirradiated crystals (Fig. 4, curve I); that
fact explains the insignificant relative
changes in p with increasing dose at room
temperature.
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Thus, the radiation centers, which are
brought into the crystal due to its irradia-
tion, both at room temperature and the lig-
uid nitrogen temperature, y "neutralize” in
part the charge of impurity ions, localized
at the lattice points. That is why the charge
carrier mobility increase observed at this
work appears not due to the increase of the
crystals ordering resulting from its irradia-
tion, but due to lowering of the charge car-
rier scattering efficiency on the impurity
ions caused by the partial "neutralization™
of their charge by the oppositely charged
radiation-induced defects. The results ob-
tained and their interpretation are in agree-
ment with similar data presented in the
works aimed at silicon and germanium sin-
gle crystals [4, 5].
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Fig. 4. Temperature dependences of charge
carrier concentration in CdSb(In) single crys-
tals prior to irradiation (I) and after y-irra-
diation (2).
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Bnaus y-onmpomMiHeHHA HA KiHeTHUYHI edeKTH
Y MOHOKPHCTAJIaX aHTHMOHIZY KaJaMilo, JJeTOBAHMX iHAiEM

IO.B.Kosanw

HocaigKeHo BIJIUB Y-OLIPOMiHEHHs Ha KiHeTHMuHi e(eKTH y MOHOKpHCTAJaX aHTHUMOHILY
KaaMiio, JjeroBaHux iHgiem. BumipioBanucsa nmuToma npoBigHicTh Ta edexT Xosaa, M0 LO3BO-
JINJIO OTPUMATH [IO30BI Ta TeMIlepaTypHi 3ajJeKHOCTi KOHIeHTpalil HociiB sapaxy Ta ix
pyxauBocti. IlomiueHo piske 86i/JbIIIeHHA 3HAUeHb PYXJIMBOCTI B OINPOMiHEHUX KpPHUCTAIaAX

opu gosax ompomimeHHs go 4-1018

y-KB/cMZ, fiKe MOSICHIOETHCA HAABHICTIO ~e(eKTy MAalux

no3”. BigmiueHo, IO 3pOCTAHHS PYXJMBOCTI HOCIIB 3apsAmy, W0 crocrepirajocs y maHiit
poboTi, BUHMKae He 3a PaXyHOK IIiJBUIEHHS JOCKOHAJOCTI KpUCTAJiB mpm ix pagiamiiiniit
00po0I1i, a 3a PaXyHOK SHIKEHHA e(eKTUBHOCTI PO3CiAHHA HOCiiB 3apAqy Ha JOMiNIKOBUX
ioHHUX BaJUNIKaX IIPU YacTKOBi# HeliTpasisaliii sapAny IPOTUJNEKHUM 3a 3HAKOM 3apAOM

nedeKTiB.
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