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Abstract

Two primary radiation measurement patterns have been identified in the KEK-PF electron storage ring tunnel: a short,
high-intensity pattern from electron loss near the injection point and a steady X-ray pattern from stored electrons,
especially near the superconducting wiggler. Instruments have been developed to detect both types using non-pulse
measurement circuits with a 20 us response time, featuring a photodiode, scintillator, and single-chip preamplifier for
effective signal detection. The simple and cost-effective design aims for widespread sensor distribution.
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Figure 1: Detection circuit (1PD Model).
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Figure 2: Detection board (1PD Model).
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Figure 5: Simulation of detection circuits.
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Figure 6: Testing on desktop using LED.
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Figure 7: Set up near the injection point.
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Figure 8: Near injection point at beam injection.

6.2 AREBEME TR LBIS

PEBG AR E A0 B i G 5 D% 1.5 ms FREE, HIT)
1E N REND S HeRS 7= (Fig. 9) . i PD H D
KEZIBBLREILTHLIN, WHH TR TWDT20D
ZEE T T TR R SR A REE L O JE IO R
X% GND OIENOEELLEZLNLN, 5 DEZAR
KR CTHD, HLETANTIL LED O3 8B/ NS>
T2l DR IR B Do T ALET AR ED T, A
BB EFEMT 5,

PMT (IV/div)

2008/ 101.0% 500.0¢/ Trig'd

Time (500us/div)

[

—~

N_/'*-___._

|

IV[CsI] (0.2V/div)

" 1v[no CsI] (0.2V/div)

Differential
(0.2V/div)

Figure 9: Detection signal fluctuates after injection.
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Figure 10: Set up downstream of the wiggler.
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Figure 11: Downstream of wiggler at beam injection.
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Figure 12: Downstream of wiggler at beam stored.
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Figure 13: Beam current vs IV conversion output.
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Figure 14: At injection during stored.
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Figure 15: Phenomenon of signal buried in noise.
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Figure 16: Comparison of waveforms near the injection point (stored current 450mA).
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