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Abstract

The KEK PF-AR has constructed a new transport line for direct injection of electron beams. 21 sets of Beam Position
Monitor (BPM) are installed on the new transport line. In the early stage of the beam commissioning, the BPM signal
detection system has diverted from the system of cERL. It is impossible to prepare enough number of detection system
both for AR-BT and cERL due to financial reason. Therefore, it has become necessary to prepare an inexpensive BPM
signal detection system to cover all BPMs. The detection method is a BPM signal processing circuit using Log AMP.
Although the output of the BPF or Log AMP may be directly incorporated into the ADC, an ADC of about 100 MS/s or
higher is required. Therefore, a function of holding the analog output for up to 10 ms using the peak hold circuit was
added. This makes it possible to capture data at low speed and low cost with ADC. Digitalization and data processing is
performed using ADC of PLC for the time being. A 3D printer was used to make the circuit housing that fits the NIM-
BIN power supply. This paper reports on the development and manufacture of the equipment, test results using pseudo
signals, and test results using real beams.
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Figure 1: System configuration diagram.

# hidenori.sagehashi@kek.jp

- 794 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

3. EEHmHMEK

Figure 1 OB HEIFIZOWT, B R
HFHIZFAAE T 5, BPM 02D 1EEIT 1 Ao oiE
I 2 ns IR TSNS (Fig. 2).

200mV §

7, SN e

Figure 2: BPM electrode output signal.
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Figure 3: BPM detector circuit board signals.
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Figure 4: Peak hold output.
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Figure 5: Inside and appearance of the equipment.

5. FEUEBANICKDETANMER

15 SRR 31T D, AT — H 3R I E G 5
% Fig. 6 |7, ADNNTEFIAZITLY BPM &
HERELUT-HDTHD, 1% Peak Hold H /1 CTH D, A
B MAEFE I eRa—F TOERE CTHA,
HR0IRUJEPEENE 10 Hz, SHIE ST 256 RAhoT
R — VB EIT o7z, BIEFFE CEARMED R T
W5,

Output (V)
Y
[)

0.8

0.6

0.4

-30 -20 -10 0 10 20
Input power (dBm)

Figure 6: Peak hold output vs. input power.
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Figure 7: Position measurement result.
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Figure 8: Resolution vs. input power.
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Figure 9: Data acquisition using PLC (ADC).
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Figure 10: Actual beam measurement results.
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