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Abstract

In the J-PARC 3-GeV Rapid Cycling Synchrotron (RCS), a 400 MeV H™ beam injected from the linac is exchange to
an H" beam by a charge exchange foil and accelerated to 3 GeV. The charge exchange foils mainly used in the RCS are
HBC foil (Hybrid Boron mixed Carbon stripper foil), which are made by adding a small amount of boron to carbon rods
and using them as electrodes by the arc deposition method. Since 2018, foils produced by JAEA have been used for user
operation. So far, no major problems have occurred due to the foils. Meanwhile, the beam power of the RCS has been
gradually increased from 500 kW to 830 kW since 2018. As beam power increases, the foil issues were identified to
achieve the RCS design power of 1 MW. In this paper, we will report on the recent foil usage status and issue in the user

operation.
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Figure 1: History of beam power in J-PARC RCS at 2020-
2021.
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After irradiation
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Figure 2: Pictures of the foils before installation and after
irradiation at 2020-2021.
(a) #037-05 (GB-220)
(b) #030-01 (GB-220)
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2021/6/9 - 2021/7/15

(c) #032-01 (KM-100B)

(d) #037-03 (GB-220)
(e) multilayer graphene
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Figure 3: History of beam power in J-PARC RCS at 2021-
2022.
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Figure 5: Schematic view of the SiC fiber pattern and C
shape frame.

Figure 4: Pictures of the foils before irradiation and after
irradiation at 2021-2022.

(a) #040-01 (GB-220) 2022/1/15 - 2022/1/19

(b) #050-03 (GB-220) 2022/1/20 - 2022/3/2

(c) #040-03 (GB-220) 2022/3/2 - 2022/4/28

(d) #032-05 (KM-100B) 2022/5/10 - 2022/6/8

(e) multilayer graphene  2022/6/8 - 2022/6/24

(f) #032-04 (KM-100B) 2022/6/24 - 2022/6/26

kW £THlE BIF7z, 2O, GB-220 ##% 3 #, KM-
100B M8 1 ¥, 2B/ 77 =0 | Bafl L Cidisg
To7e WTFNOTAAVBHHBIRRIER S SiC 77
AN — DWW A IEEY . L H LLNICE — A RNy M T Figure 6: Picture of the used foil with broken SiC fiber.
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WrL7=7 7 A 73— D3R5 B TEAL, EAUNE R — AT
BREINDZLICID RN L D EEZLND, SIC 774
AN=OELL 13 pm THY, 74 AVOES 1pm J0bH
FPVSEW, 20728, SiC 77 A /3= EEE — b1
fit 352 L TRFIE — ARBELS L, B — AR ADJH[K &
720 JEIBER O TS IC D72 235,
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LIRT FANIHIE KIS ATREMER S D, AL A
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(b)
Broken SiC fiber
Injection beam

circulating beam

Figure 7: Picture of the foil and SiC fiber in beam
operation.

(a) Foil observation image during user operation.

(b) Schematic image of foil hit by injection and circulating
beam.

Figure 8: Picture of the brken SiC fiber pulled toward
MWPM.

Figure 9: Picture of the used foils being stored in a sealed
case.

Figure 10: Picture of foils that could not be stored in sealed
case due to largely curled. (a) #037-03, (b) multilayer
graphene
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BHRZIREEL TS,
SHRUE— LT =0 LRICEDETE T AL Difit
DNMERERB L2 AW B A H A & &HIZIE 1 MW D
E—AHHEIZ 1 IR DZEDATREZR T A /L DB FE
ZHIEET D,
Table 1: Operating Results for Each Beam Power for Each Foil Type
. RCS beam power
Foil type
<500 kW 500 kW 600 kW 700 kW 800 kW ~1 MW
Orijinal-HBC 202d - - - - -
HBC (GB-220) - 40d 44d 35d 16d 37h
HBC (KM-100B) - - 24d - 18d 3h
Multilayer graphene 45d 57d 19d 12d 14d -
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