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Abstract

It is important to measure the beam energy of heavy-ion beams for production of radioisotopes for application studies
such as nuclear chemistry and nuclear medicine. For the purpose of real-time measurement of the beam energy, elec-
trostatic pickups were designed, fabricated, and installed in the beam transport line in the AVF cyclotron. Furthermore,
aiming to measure the beam energy and the beam position simultaneously, we have developed beam diagnostic devices
of high sensitivity and low noise. It is the purpose of the present paper to describe details concerning the beam energy
and position monitor (BEPM) system, the results of experimental measurements using heavy-ion beams, an investigation
of the sensitivities of the BEPM from the point of view the S/N ratio.
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Figure 1: Structure of the BEPM. The displacement of the
beam from the central can be measured using the voltage
appearing across the impedance of each electrode.
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Figure 2: Picture of the BEPM which was installed in the
beam transport line at D15.
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Table 1: Electrical Specifications of Amplifier and Power
Supply

Amplifier
Model No. ABL0300-00-3230

(Wenteq Microwave [12])
Bandwidth 9kHz - 3.0 GHz
Noise Figure 2.5dB typical, 3.0 dB Max @25 °C
Gain 32dB @25°C
1dB G.C.” +15 dBm minimum

Power supply for Amplifier
Model No. LFS50A-15 (Daitron Co., Ltd. [13])
Output Voltage 15V
Ripple Noise 10mVy,_p

* G.C. = Gain Compression
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Figure 3: Block diagram of the BEPM and data-acquisition
system.
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Table 2: Electrical Specifications of Signal Processing De-
vices

Digitizer

Model No. NI PXIe-5160 (National Instruments)
Bandwidth DC - 500 MHz
Sampling rates 2.5 GS/s (1 ch), 1.25 GS/s (4 ch)
Memory 2GB
Resolution 10-bit
Channels 4
Transfer Rates 600 MB/s

Multiplexer
Model No. NI PXIe-2746 (National Instruments)
Bandwidth DC-2.7 GHz
Type 4x1, 4 sets

PXIe Chassis
Model No. NI PXIe-1073 (National Instruments)
Slot 5

Transfer Rates

250 MB/s
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Figure 4: The beam energy and position of 10.5
MeV/u 238U55* (17 epA) were successfully measured.

~1114 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

=

Figure 5: Measurement of beam position and energy of
10.5 MeV/u 238U%* beam was successfully recorded for
24 hours.
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Figure 6: Result of energy measurement calculated by us-
ing each four electrode (a) and digitally summed signal (b).
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Figure 7: Amplified pickup-signal which was measured by
the digitizer and calculated result of the amplified pickup-
voltage in the time domain. The calculated result and mea-
sured result are fairly good agreement
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Figure 8: Theoretical calculated plots on the frequency do-
main.
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