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Abstract

Measurement of beam intensity or beam current is the one of the most important beam diagnostic in an accelerator.
At J-PARC Rapid-Cycling Synchrotron (RCS), there are two kinds of beam intensity monitors and multiple Current
Transformers (CT) with various bandwidth. The RCS is a high intensity proton accelerator and its designed beam power
of 1 MW. The beam power delivered to users gradually increases in the recent year. Single pulse or short term with
designed beam power has been also demonstrated. In addition, beyond 1-MW equivalent intensity has been attempted.
Through the experience with achievement of the design goal and the operation beyond it, intensity dependence of beam

current measurement has been summarized.
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Figure 1: Procedure to determine a beam intensity. The
beam current (red) is divided by the FVC output (blue) in
order to determine the beam intensity (green), the number
of particles.
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Figure 2: The schematic view of the beam intensity moni-
tor system.
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Figure 3: Correlation plot between DCCT and SCT mea-
sured values.
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Figure 4: Correlation plot between DCCT and difference
between (SCT-DCCT) measured values. While old FB-
amp is about -4 % less, on the other hand new FB-amp is
about +7 % above comparing with DCCT.
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Figure 5: Correlation plot between DCCT and difference
between (corrected SCT-DCCT) measured values.
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Figure 6: Circulating current of DCCT and SCT.
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Figure 7: Circulating current difference between DCCT
and SCT.
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Figure 8: Circulating current correlation between DCCT
and SCT.
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Table 1: Beam Power and Corresponding Intensity and Cir-
culating Current

Beam power Intensity Circulating current (A)
(MW) (x10" ppp) 0.4GeV 0.8GeV 3 GeV
1.0 8.33 8.2 9.7 11.1
12 9.996 9.8 11.6 13.4
1.5 12.495 12.3 14.5 16.7
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