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Abstract

We have been developing the photo-diode based fast beam loss monitor (fBLM) system to study beam loss
mechanism induced by the intra-bunch oscillation; the system had been designed to have the frequency bandwidth from
1 kHz (—3dB) to 100 MHz (—3dB). This monitor will be set near the accelerator components, and thus we need to
check the gain stability against the radiation exposure. This paper reports the total-dose effect measured using the Co60
gamma ray source on a signal processing circuit of the fBLM (fBLM amp), bipolar junction transistors and a regulator
used in the fBLM amp, and the Si PIN photodiode. The obtained results shows that the system signal gain will be

decreased by 1% after 1.29 kGy radiation exposure.
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Figure 1: Simphﬁed circuit diagram of a prototype amp
for the photodiode BLM system. The BJTs used in this
circuit are all 2SC3583.
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Figure 2: Circuits used for the BJT radiation test.
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Figure 3: The output pulse height (gain) change due to
radiation exposure.
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Figure 4: The measured base current gain Ig. The error
bars are the standard deviation of the 4 samples.
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Figure 5: The measured base-emitter voltage Vgg. The
error bars are the standard deviation of the 4 samples.
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Figure 6: The measured current gain hrg. The error bars
are the standard deviation of the 4 samples.
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Figure 7: Output voltage change of the regulator LT1761
due to radiation exposure.
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Figure 8: The measured output current by the LED light
normalized by the current form a PD S1223 which is not
irradiated.
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Figure 9: The measured leak current.
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Figure 10: Calculated gain variation due to DC current
gain.
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