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Abstract

Avalanche Photodiodes (APDs) combine the benefits of both the PIN photodiode and
the photomultipliers (PMTs): high quantum efficiency, small size, low power comsumption
and internal gain. We used APDs and designed the two dimensional imaging detector for
X-rays and v-rays. It can be used for fast imaging in wide energy ranges. In order to
obtain a large photoelectric area, a large number of APDs, as well as a number of read-out
circuits are required. We therefore developed small and low power-comsumption circuits
using an analog VLSI VA32TAS5.

I report in this paper the result of the evaluation of 4 x 8 pixel APD array. The
difference of the gain, dark current and capacitance of the APD array are small (~several
%) and individual performances are equivalent to those of single channel APDs. I also
report the result of the evaluation of the signal read-out system VA32TA5. VA32TA5 is a
VLSI chip, a modified version of VA32TA where the feedback capacitance is changed from
0.1pF to 1pF in order to reduce the gain and extended the dynamic range. We compared
VA32TAb5 with a system using discrete preamplifiers and with VA32TA, and found that
it showed good performance.

Next, I built an imaging system using an APD array and VA32TA5 and evaluated the
spectra obtained with this system. The FWHM energy resolution of 9.0% was obtained
for 662keV v-rays, with the minimum detectable energy of about 40keV. I also evaluate

the cross talk between the adjacent pixels in the image.
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