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are used as cathodes can, for test purposes, be used as anodes and the secondary scintillation around them can
provide valuable information. The possibility of looking, in a simple way, for some characteristic spectral features
can as well turn out to be useful. The spectral characteristics of the emission from some excited species might be a
very sensitive probe of the local electric fields and their gradients, of course, much more sensitive than, for example,
charge gains. We remark that the first CCDs picture of microstrip gaseous detectors were obtained a few years ago
[7]. Useful discussions with Fabio Sauli for its use as a test method, as well as for providing the GEM foils, are
acknowledged. The present work was supported by contracts CERN/P/FAE1099/96 and CERN/P/FAE1143/97.

References

[1] B. Schmidt, Viena Wirechamber Conference 98, February 23-27, 1998
[2] S. Bachmann, Viena Wirechamber Conference 98, February 23-27, 1998
[3] CMS Technical Design Report CERN/LHCC 98-6
[4] R. Bouclier et al., Nucl. Instr. and Meth. A369(1996)328
’5] Quantix 1400, Photometrics Ltd

[6] PMIS v4.0, GRK Computing

[7] P. Geltenbort and A. Oed, Proceedings of the Workshop on Progress in Gaseous Microstrip Proportional Cham-

bers, Grenoble, 21-23 June 1993

[10/09/99 - Painel]
Dynamic Behaviour in Resistive Detectors
M. M. FraGa, R. FERREIRA MARQUES, Y. IVANIOUCHENKOV, E. P. DE LiMa, F. NEVES, A J. P L.
PoLICARPO
Laboratdrio de Instrumentacéo e Fisica Ezperimental ¢ de Particulas, LIP, Universidade de Coimbra, Portugal
CARMEN C. Bueno, Josemary A. C. GoNGALVES, M. DaMY DE S. SANTOS
Instituto de Pesquisas Energéticas e Nucleares, IPEN/CNEN-SP ¢ Depto. de Fisica PUC/SP
L. CosTa, S. MENDIRATTA, J. H. MONTEIRO
Departamento de Fisica, Universidade de Aveiro, Portugal

Introduction

The effect of counting rate on the efficiency (or gain) of resistive detectors has been reported for a wide range
of operating conditions and is normally atiributed to the reduction of the effective voltage across the gas gap,
according to the equation V.¢; = V, - RI, where V,,, I and R are the applied voltage, the operating current and the
electrode resistance, respectively [1-3]. In most cases, the studies were performed assuming a stationary regime and
only a few authors refer to the dynamic behaviour of the detectors [2,4]. This effect is particularly important for
spark mode operated RPCs, where a small area around the discharge spot remains inactive during a given period
of time, thus limiting their rate capability. Some authors [5,6] conclude that this dead time is of the order of pee,,
where p, € and ¢,/ are the bulk resistivity, the static dielectric constant and the permittivity of vacuum, respectively,
and treat the dielectric as equivalent to a simple RC circuit. We used this approximation, in a previous work {7], to
predict the transient behaviour of a proportional cylindrical counter with a glass tube as cathode, working under an
irradiation rate for which the ”mean effect” due to consecutive events results on a ”current dependent” behaviour.
The resistivity was measured during the test and for the dielectric constant the value given by the manufacturer
was considered. The variation of the pulse amplitude with time was measured and compared with that expected
from calculations. It was found that both curves could be fitted by a sum of two exponentials plus a constant term
that corresponds to the pulse amplitude at equilibrium, but the experimental time constants were about one order
of magnitude larger than those computed. Electric measurements of Crotty et al. [2], showed that the discharge of
a phenolic sheet did not follow a single exponential decay law, and that the time constants were also larger than
expected. In order to clarify the role of the pe value on the relaxation of the detectors it was decided to study the
electric properties of the materials and further investigate the relaxation mechanisms under irradiation conditions.

Experimental Setup

The experimental data were obtained with two different detectors: a cylindrical counter and a parallel plate chamber,
both operated in the proportional mode. The cylindrical counter, similar to the one described in previous papers
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[7,8], consists of a glass tube (¢; = 12.7 mm), supplied by Schott, with a stainless-steel anode wire stretched along
its axis. In the parallel plate chamber, the ancde is a common window glass plate, manufactured by Saint-Goban
(COVINA). The gas mixtures, Ar + 10%CHy4 and Ar + 20%C9Hs, at atmospheric pressure, flow continuously, at
room temperature, through the cylindrical and the parallel plate chambers, respectively. The cylindrical counter was
irradiated, through the glass wall, by 22 keV X-rays. The charge gains were measured using either a conventional
charge amplifier electronic system and a multichannel analyser or an electrometer. For the study of the transient
effects, the signals from the amplifier are fed into an CAMAC ADC and then recorded by a computer. The V-I
characteristics of all the samples were measured using up to 1000 V, and all results under irradiation showed an
ohmic behaviour. The variation of the pulse amplitude as a function of time for both detectors under constant
applied voltage and changing counting rate were obtained for different apllied voltages. It was found that for the
lower current densities a simple exponential plus a constant term fits well the experimental data, whereas for higher
currents a sum of two exponentials plus a constant term was needed. The time constants show a tendency to decre-
ase with increasing counting rate and are similar to those associated with the decay of the depolarisation current.
However, in the electric measurements no variation of the time constants with the applied voltage was observed.

Conclusion

In the present work, the electric measurements show that these glasses feature a complex relaxation mechanism and,
therefore, cannot be treated as equivalent to simple RC circuits. Accordingly, the time evolution of the amplitude
of the charge signals in our resistive detectors is expected to be represented by a complex function. However, it was
found that most of the experimental data can be fitted by a two exponential decay plus a constant term. Although
the associated decay constants are not directly related to the fundamental processes, they are characteristic of a
particular material and give an idea of how fast is the effective relaxation of the dielectric. These constants depend
on the rate and may be larger up to a factor of 10 or of the order of the pee, value. The influence of the counting
rate, gain, electrode thickness, resistivity or other parameters on the time constants is still under investigation.
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ASPECTOS NA AVALIACAO DE SEGURANCA RADIOLOGICA EM UMA INSTALACAO
NUCLEAR PELO PLANO DE PROTECAO RADIOLOGICA OCUPACIONAL
CHARLES DIcKENS DO CaARMO LACERDA Mougo
INSTITUTO DE RADIOPROTEQAO E DOSIMETRIA - ONEN

No licenciamento de uma instalagio nuclear, o processo geral é composto de uma solicitagdo pelo operador, e emissio
por parte da Comissdo Nacional de Energia Nuclear de licengas e autorizagdes das atividades relacionadas com a
localizagdo, constru¢do e operagdo da instalagio. O processo geral de Licenciamento de uma instalagdo Nuclear
abrange as seguintes etapas:

-Aprovacao do Local;

-Licenga de Construgao;

-Autorizagao para utilizacac de Materiais Nucleares;

-Autorizagao para Operagao Inicial (AOI);

-Autorizagdo para Operagéao Permanente (AOP);

A constru¢io da instalagao no local previamente aprovado s6 poderd ser iniciada apds a concessio de uma Li-



