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Abstract

Recently conventional detectors equipped with wires, such as Multi Wire Proportional
Counter has reached their limitation in its use in dense particle flux environment. To solve
this problem, a new type of radiation detectors which is called Micro Pattern Gas Chamber
(abbreviated as "MPGC"), which is expected with good position resolution, good time
resolution and with high counting ability in dense particle flux has been developed. The
u-PIC is one of these MPGC type radiation detector aimed for versatile usage. Its salient
feature is that it is mainly produced with commercial printing circuit board technology.
Therefore it is easy to mass produce large volume detector with modest price. But when it
would be used in special application like in detecting minimum ionization particles(MIPS), in
which gas gain over 10* is required,it has been suffered from accidental discharges. But
the research to identify the cause of discharge has not been fully done. We can assume that
there are three reasons for the origin of those discharge;production accuracy in
micro-pattern, chamber gas discharge and surface streamer generated from the triple
junction of material on its substrate in dielectric constant. In this study, we have done three
experiments to identify the origin of discharge. These are the scanning electron microscope
(SEM) observation of discharged pixels, the Auger electron analysis of sedimentary material
on discharged pixels and forced discharge experiment generated on a single pixel in various
gasses. By these experiments the cause of discharge is studied. One finding is that
conductive sediment on damaged pixel is carbon. Moreover when the discharge is forced in
Ar+C2H6 mixture, the area of carbon sediments increases depending on the number of
times of discharge. But, even in gasses without any carbon atom(Ar,N2), we find small
amount of deposits(compared with in case of Ar-ethane mixture) on the surface of dielectric
material(polyimide). These findings clearly show that there are two origins in the carbon
sediment. One is from ethane mixed in ,for the purpose of quenching, decomposed by
ultraviolet photon generated in avalanche streamer and the other is from carbonization of

polyimide ,which is used as insulator material, by possibly surface streamer.
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