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Abstract

We have developed a method to calculate beam current by double-integrating the signal from electrostatic pickups,
such as the phase probe (PP) or beam energy and position monitor (BEPM). The “double-integrated” beam current
and the measured beam energy using PP or BEPM are utilized to ensure the specified beam current and energy in
specific experiments carried out at the RIBF. These experiments include synthesizing super-heavy elements or producing
radioisotopes. Additionally, the “double-integrated” beam current has been confirmed to be useful as a non-destructive
beam current monitor for the stable operation of RIBF ring cyclotrons.
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1) Phase probe (PP) for BT line ~ 2) Beam energy position monitor (BEPM)

Figure 1: Overview of three types of electrostatic pickups
at RIBF.
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Figure 2: Process by which bipolar waveform is observed
in pickup.
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Figure 3: Waveform processing of pickup signal to obtain
a “double-integrated” beam current.
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Figure 4: Schematic diagram of measurement setup for
comparing the beam intensity of FC, LIA, and double-
integration.
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Figure 5: Difference in the stability of the double-

integrated beam current depends on the averaging method
of RTO1024.
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Figure 6: Linearity between FC current and double-
integrated beam current or waveform amplitude.
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Figure 7: Beam current resolution of FC and double-
integration method.
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Figure 8: Correlation between target current, double-
integrated beam current, and waveform amplitude.
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Figure 9: Example of LIA amplitude and FC current not
matching when bunch shape is changed.
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Figure 10: Recovery of voltage drop of fRC-W cavity
while monitoring double-integrated beam current.
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Figure 11: Bipolar waveforms of 2000 bunches for unsta-
ble ion source conditions.
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