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abstract

The observation of high energy gamma-rays from stellar objects is much important for
the clarification of the following high energy phenomena; the mechanism of particle accel-
eration in supernova remnants or active galactic nuclei which is expected to be the origin of
cosmic rays and the dark matter which will gather near the center in the cluster of galaxy.
As the development of detector technologies, many stellar objects which emit TeV gamma-
rays have been recently discovered. The number of the sources amount to 100 and then it
is about to open a new area for astrophysics. However, there is still room to improve the
performance the detector, and it is expected that the TeV gamma-ray sources above 1000
will be discovered by the improvement and that precise research is realized.

CTA (Cherenkov Telescope Array) is the project of the high energy gamma-ray obser-
vatory for the next generation.The energy range is from 30 GeV to 100 TeV. It consists of
100 telescopes. There are three types of telescopes according to the energy range, They are
called Large Size Telescope (LST), Middle Size Telescope (MST), and Small Size Tele-
scope (SST). LST is optimized for the energy range from 30 GeV to 1 TeV. SST takes
chrage of the highest energy range. The CTA is worldwide project and researchers above
1000 join in it. The Japanese team contributes to the development and the construction of
the mirror, the detector, and the electronic circuits.

A gamma ray is indirectly observed through the Cherenkov light of the air shower which
are generated in the atmosphere. In order to distinguish the events due to the gamma-
rays from the night sky background, it is necessary to accurately acquire the waveform
of the output signal from the photomultiplier (PMT) installed at the focal plane of the
telescope. However, since the time duration of atmospheric Cerenkov light is very short
as several nano second, the high speed waveform sampling circuit about GHz is neces-
sary.Furthermore, because the PMT is oeprated with a low gain (low HV) in order to pro-
long a life, the output signal from the PMT is very snall and then preamplifier and main
amplifier are necessary. In addition, we need to make power consumption as possible as
low and the low cost is also important for mass production.

The trigger circuit is also necessary which discrininates the right events from the back-
ground events. The trigger circuits are developed by several groups. In these, the analog
trigger circuit developed by Spain group must have high performance. So we tested the
trigger circuits. In addition, we took charge of the development and the test of the mainl
amplifier. About the main amplifier, the final edition has been designed. It will meet the
required specification by the CTA project. About the test of a trigger circuit, | have checked
the right operation even for a complicated hit pattern which needs the communication with
a surrounding channel.
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