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STRUGGLE TO SUPPRESS RADIO-ACTIVATION DUE TO MULTI-TURN CHARGE
EXCHANGE BEAM INJECTION WITH STRIPPER FOIL AND ITS ISSUES
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Abstract

It is key issue to reduce the level of the radio-activation of the devices in high power proton accelerator, to achieve
MW class high power beam operation. The 3 GeV Rapid Cycling Synchrotron (RCS) of the Japan Proton Accelerator
Research Complex (J-PARC) adopted a beam collimation system which aims to localize the beam loss at the collimators
and to reduce the level of residual doses at the other devices. However, relatively high residual doses are detected in not
only the beam collimator area but also a vicinity of the stripper foil. The results of previous work, measurements of the
detailed residual dose distribution and simulations of the radio-activation by the PHITS, indicate that the high level
residual dose around the stripper foil is caused by secondary particles due to nuclear reaction at the foil. In order to
suppress the secondary particles from foil, we try hard to reduce the number of foil hitting particles during the beam
injection period. As a result, the level of the radio-activation around the foil can be decreased. At the same time, new
beam loss monitor to detect the secondary particles from the foil is developed. In this presentation, we report the secondary
particles detections and estimations of number of the foil hitting particles. In addition, we discuss the reduction of the
radio-activation.
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Figure 1: Schematic view of the RCS ring and measured
residual dose distributions along the ring.
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Figure 2: Residual doses and gamma ray spectra of the
stripper foil retrieved from the ring.

Table 1: Typical Nuclear Reactions of Produced Nuclei

Produced . Half
. Target Nuclear reaction e

nuclei lifetime
"Be 2C 12C(p, 3p3n)’Be 53.28
"B "B(p, on)’Be days

lOB IOB(p, a)7Be
*Na *Na >Na(p, pn)*’Na 2.602
YAl YAl(p, 3p3n)**Na years

30Si 39Si (p, 4pxn)**Na
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Table 2: Injection Painting Parameters and Foil Parameters

() 2015/03/17 ( foil hitting rate ~41)
MLF 400kW (100m/1007-Cor.)
MR/NU 316kW (50m/50m-Cor.)
foil width 30mm
foil edge position +13mm

A 2015/04/22 (foil hitting rate ~ 18)
MLF 500kW (1507m/100  -Cor.)
MR/HD 24kW (100 /100 = -Cor.)
foil width 30mm
foil edge position +9mm
MLF 500kW (150 m/150 m-Anti.)
MR/HD 39kW (50 n/50 w-Cor.)
foil width 20mm
foil edge position +9mm

m  2017/03/17 ( foil hitting rate ~7)
MLF 151kW (200 /200 m-Anti.)
MR/NU 470kW (50 /50 m-Cor.)
foil width 20mm
foil edge position +9mm
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Figure 3: Transition of the specific residual dose
distribution around the stripper foil.
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Figure 4: Transition of the specific residual dose
distribution around the stripper foil.
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Figure 5: Photograph of an optical fiber beam loss monitor.
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Figure 7: Layout of the next plan to measure the secondary
particles from the stripper foil.
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