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MEASUREMENT OF BEAM INTENSITY USING A PHASE PROBE IN A CYCLOTRON
FAARTEWS, EhHfE1E, B RBER
Hirotsugu Kashiwagi®, Nobumasa Miyawaki, Satoshi Kurashima
Takasaki Advanced Radiation Research Institute, National Institutes for Quantum and Radiological Science and
Technology

Abstract

We investigated whether the relative intensity of the beam with a current below the nanoampere range can be measured
with the phase probe, which has been used for the beam phase measurement in the TTARA AVF cyclotron. A frequency
component with a high S/N ratio was determined from the frequency spectrum of the signal of the phase probe. By
changing the beam current at the phase probe, the above determined frequency component of the output signal of the
phase probe was measured with a lock-in amplifier. The beam current was changed by controlling the time width of the
beam with the beam chopper in the injection line. As a result, output signals proportional to the beam current were
obtained from 4.8 pA to 70 pA. It was confirmed that the relative intensity of the beam with a current less than one

nanoampere can be measured by using the phase probe.
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Figure 1: Transverse emittance and acceptance

measurement system.
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Figure 2: (a) Phase probe in the TIARA AVF cyclotron,
(b) measurement system of phase probe signals, and (c)
output signal of the phase probe (Blue) and beam signal
obtained by subtracting the RF signal from the output
signal (Red).
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Figure 3: Frequency spectrum of the phase probe output

signal with and without beam.
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Figure 4: Result of relative beam intensity measurement by
lock-in amplifier (LIA) at beam currents from 4.8 pA to
7.2 nA (a) and from 47 nA to 70 pA (b).
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