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Abstract

The itmpedance, Z, and phase angle.é. of Hglp crystal were
measured at room temperature as a function of [requency, f, in
the range 1 Hz - 20 KHz under different intensities of green light.
No appreciable change in Z and &b light intensity, I, is observed
at frequencies higher than 3 KH: suggesting that the effect of
light is masked by the frequency-dependent conduction through
the capacitance of the crystal bulk. In the low f[requency region,
however, the effect of light intensity on Z and @ts relatively large.
For <100 Hz, the real part, Zg, and imaginary part, Zp, of the
impedance almost follow a power-law dependunce on I of the form
Zp or Z)€I™ with m is slightly dependent on frequency and ranging
from 0.4-0.6 for Zp and 0.7-0.9 for Zj. This variation of Zp and/or
2y is understood in the light of the network proposed by others.

lrodaction

Considerable interest has beon arase up duning recent years in the wo ol
mercutic lodice (Hgh)) 33 8 bw-energy gamma and/or x-ray detector materil
at room tempetature (1-10), The octual physical proparties of this meteral are
yet not fully understood due to several undesitsble processes occuring in the crystal
that deteriotate the performance of the material a3 a mdation detector (9-17),
Several methods hove been used to study 8 variety of physical properties of Hglaz
ciystaks under the effect of Cifferent experimental parameters in sttempt 10 accom-
pksh & better understanding ol the ekctrical behavious of radiation detectors made
of this matetial (9,10014,15,17-23), Dne of these methods is the AC impedance techni.
que (19,06) used by Bitar ard co-wotkers to meawre ditectly the comphkes impedarce,
Z, Bnd the phase angle, é. of the "qlz cell being investigated,

The aim of this poper by to descobe measutements of / nndé . Using our
previous impedarce techwique (15,14), of Hgl, crystab et room lemperature under
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Figure ¥: Impedance, 2, {18} and phase angle,

frequency  under  diffecent  light
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The response of Hgl crystal to the green LED can be altributed to an excition
farmation (152126-28), The observed deciease in 7 with increasing  intensity  of
light may be atttibuted to the increase in the number of conduction elkectrans exeited
frarm the vaknce band va an exciton, Consequently, this increases the eleclrical
and photo-conductivity of the crystal (14,217,232 26-28), Since £ is a campkex quantity,
it may be preferadbke to stedy the variation of its real, 7, and imaginary, 2, ,
parts with light intersily. It has been found that 2, follows a power bw-dependence
an light intensity of the form Zeg ™, with m = 0.4-046. Simikr dependence of
ZI is fourd with m ranges from OL7-(L9. In both coases m i generally dependent
an feequency. These vatiations of 2o and Z) with  §ght  intensity is mot  easy to
interpret, since they are functions of saveral crystsl psrameters, These parameters
depend on frequency, light intensity, peak-to-peak voRtoge of the applied ac signal,
OC blas ete.. (9,10,14-17, 23). However, delailed aralysis of Lhe networks proposed
vy Bilar et al {15) and Regolini and Saura (9) confitms this beraviour ol Zg and
Z; with L. The cbserved variation of Ry, and Ry, the activation resistance of the bow
frequency nctwork, with 1 as Cq and Cy the effective couble layer capacitance (15],
ate found to be independent of Eght intensity.

Conc uskon

In this high frequency region (>3 KHz), the wveristion of the bule resistance
of the crystal with Eght inlensity is masked by the frequency-depercdent canduction
through the bulk rapacitance Cq which is independent ol frequency snd light inteosity.
On tha other hand, the reltively kirge varation of bath Zg and Z; with lght intensity
abserved al bwer frequencies may e understood from o detaiked analysis of e

rquivalent relwork (epresenting the qu2 cell
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