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Methods for preparation of photosensitive structures nZnSe(Te)-pZnTe and '
ZnSe(Te)/pZnTe-nCdSe are considered. The methods use solid-phase substitution RS 4
reactions and subsequent epitaxial growth on ZnSe(Te) crystals. It has been shown t
that maximum e.m.f. value for integrated detectors is l .2-1.4 V, and their X-ray sen-

sitivity reaches values up to 150-200 nA-min/R-cm’. Dynamic linearity range of
output characteristics of the detectors was not less than 10°, afterglow level after bx
20 ms ~ less than 0.05 %, allowing to use them in X-ray tomographs. Ve ?

Introduction In this paper. preparation methods and

properties are described of combined detec-

Development of scintillators based on  tors of ionizing radiation of ZnSe(Te)-ZnTe

A"BY' compounds has efficiently filled the  and ZnSe(Te)/ZnTe-CdSe types.

empty gap in the “scintillator-photodiode” - LR o e

detector family for modern radiation intro- tal

scopes. In fact, scintillators based on isova-

lently doped ZnSe crystals show conversion
efficiency 4-7% higher, and radiation sta- : method in gra cibles in 3

) ’_gmoreﬂnnlﬂ’-lmnmeshlgherthan on atmo. w ctivator Tein




oyl

Hayxosmit BicHnK YKropo,

of atomic flux to the deposition mne,:': il

matic diagrams of the combined detectors,. N

which were obtained as above described, are
presented in Fig.1. It can be seen that these
detectors of “scintillator-heterostructure™
type ensured minimal reflection losses.
Metallographic and X-ray studies of the
ZnTe and CdSe layer growth processes show
that the optimum conditions are the follow-
ing: ZnTe source temperature — 1110K,
ZnSe(Te) substrate temperature — 850 K; for
CdSe, these values are 1040 K and 910 K,
respectively. For detectors of ZnSe(Te)-
ZnTe type, optimum thickness of ZnTe layer
was 80-100 pm; for ZnSe(Te)/ZnTe-CdSe
detectors, thicknesses of ZnTe and CdSe
layers were 6-8um and 18-20 pm,
respectively. Measurements of electrical
parameters of the detector components by
the van der Pauw method have shown that
free electron concentration n. in ZnSe(Te)
crystals and CdSe layers were, respectively,
(3-5)x10'7 cm™ and (1-3)x10'7 em™, while

hole oonoemranon in ZnTe layers was about -

4x10"7 cm™. Au and In were deposited by
vacuum evaporanon to make ohmic contacts
for Zn’l‘e, CdSe and ZnSe(Te)
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Fig.1. Spectral dependences of short ci
rent /s (1,2) and quantum efficiency
nZnSe(Te)-pZnTe (1) and nZn! ‘
nCdSe (2, 3) structures. The insert
schematic diagrams.
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detectors were found to be lmear within 5-6
orders of magnitude. As can be seen from
(Fig.3, 2), their X-ray sensitivity is noticea-
bly higher as compared with conventional
detectors “scintillator CsI(Tl) — Si-photo-
diode™ (Fig.3, 3) and can reach values up to
180-200 nA-min/R-cm’.

Thus, it can be concluded that, as for the
full set of their output and functional character-
istics, integrated detectors based on ZnSe(Te)-
ZnTe and ZnSe(Te)/ZnTe-CdSe structures can
be successfully used instead of conventional
“scintillator — Si-photodiode™ detectors in X-ray
tomographs and dosimetric equipment.

References

1. V.D.Ryzhikov, V.LSilin, N.G.Starzhinskiy,
Nucl. Tracks Radiat.Meas. 21, 53 (1993).

2. L.V.Atroshchenko, S.F.Burachas, L.P.Gal’-
chinetskii, B.V.Grinyov, V.D.Ryzhikov,
N.G.Starzhinskiy, Scintillation crystals and
radiation detectors based on them (Naukova

Dumka, Kyiv,1998), pp.167-310.

ZnSe(Te)/ZnTe-CdSe  (2) and 3
Csl(TI) - Si-photodiode™ (3) detectors..

This work has been supported by the
INTAS 05-104-7519 and STCU Nedll5 ;i
Grants.

3. V.D.Ryzhikov, V.V.Chemikov, L.P.Ga
chinetskii, J. Crystal Growth, 197, 65,
(1999). '

4. P.Gashin, A.Focsha, Solar En.Mater and
Solar Cells, 46, 323 (1997). |

5.P.P.Gorbik, M.A Mazin, V.D.Ryzhikov,
Elect.Techn., 1, 36 (1987).



