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Design and construction of a beta ray detector using BPW34 photodiode

Ehsan Parsa Zadeh, Kamal Hadad, Mohammad-Reza Mohammadian-Behbahani’, Ahmad Pirouzmand

Department of Nuclear Engineering, School of Mechanical Engineering, Shiraz University, P. O. BOX: 7193616548,
Shiraz, Iran.

Abstract:
Recent developments in semiconductor technology has facilitated the mass-production of semiconductor diodes

and transistors for general electronics applications. As their performance is similar to application-specific
semiconductor radiation detectors, these chips can also be used for radiation detection and dosimetry. The main
purpose of this study is to design and construct a beta particle detector by using a BPW34 photodiode. A two-stage
transistor amplifier with a gain of about 1000, as well as a counter system based on ATmega32A microcontroller
are made. In the experimental test of the detector performance, when exposed to the beta particles of a 36Cl source,
pulses of the order of several hundred millivolts and a width of about 50 us are produced. The intrinsic efficiency
of the detector for measuring beta particles was calculated to be close to 100%. Due to the appropriate performance
of the detector and the availability of the BPW34 photodiode, it seems to be a suitable choice for counting beta
particles as well as gamma-rays.

Keywords: Beta radiation detector, BPW34 photodiode chip, ATmega32A microcontroller
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