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Abstract

In the J-PARC RCS, the residual gas ionization profile monitor (IPM) is adopted for the nondestructive detection of
the 1D transverse distribution of the circulating proton beam. For the continuous improvement, the IPM shows intended
performance in the beam commissioning with the low current condition. However, the distribution cannot be measured
in the high current condition such as over 100 kW because the noise increases and hides the signal. To solve this problem,
we investigated the source of this noise and examined measures. To compare the simulation and the noise measurement
results, we identified the cause of the noise as the electric field from the beam. Therefore, we developed additional
electrode component to shield that field based on the simulation result. This component will be installed in summer 2016.
It is expected that the noise is reduced to be 1/100 compared with present one by the new component and the distribution

measurement can be performed in the high current condition.
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Figure 1: The schematic drawing of the IPM.
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Figure 2: The pictures of the IPM construction.
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Figure 3: The one anode channel signal detected during
1 ms. The lower figure is the enlarged view of the upper
one. The red and blue lines indicate the results in the
case of MCP on and off, respectively.
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Figure 4: The frequency spectrum of the detected signal
shown in Figure 3.
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Figure 5: The reconstructed horizontal distribution at
250 ps.
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Figure 6: The 3D simulation model.
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Figure 7: The detected voltage in the simulation. The red
and blue line indicate the results when the detection
points are downstream and upstream end, respectively.

TELTz, Figure 8 (2, [H — & — LS B <o,
v — AR T O HE 5 W OESERE -~y S ERT,
IPM CIXN R EMmA f HAZ 5| A E D7D, 4
F =2 3E GND #, B PR ENE — LT 1 BT
LW, 207280 KIIRENDIHITHTF =N
A & GND HREDRNZFRF A ET TS, ZD7, %
IHBE — AOEL ARV L TRY, ks
EPRE2 > TN,

- 1091 -



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

PASJ2016 TUP079

Figure 8: The vertical electric field map in the vertical-
longitudinal plane caused by the passing beam. The red
and blue indicate the positive and negative direction,
respectively.
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Figure 9: The construction of the new shielding plate.
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Figure 10: The new electrode as the shield.
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