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Abstract

To accumulate a high-intensity beam in the Rapid Cycling Synchrotoron(RCS), the H  beams from the linac converted
into protons and injected into the RCS. In this process, a certain amount of the beam is not converted, and it leads to the
injection dump. Since the secondary particles are constantly produced inside the dump due to this waste beam, we have
studied if those secondary particles can be used as an irradiation test. In this report, we compare the results of calculations
using PHITS/DCHAIN codes and measurements using a germanium-semiconductor detector after activating a bismuth-

209 sample.

1. [EC®HIZ

J-PARC 3 GeV //713]\13/(3 GeV Rapid Cycling
Synchrotron, RCS)IZ4'& A= i B 77 F2 R it 5% (materials
and life science experimental facility, MLF) 33 OV EY
2 (Main Ring, MR)IZH K 1| MW A4 Dt — 2% 4G9
% H TR éﬂf_[l] RCS [ZBWT 1 MW OB —2A
H1E R T D720121F, V=T w70 bD AHE — 2%
RCS ® RF /\&/W IZZEARNLE — LR 2D Db
ZLA3HY | RCS Tl A HAS FiE2 T —A%
EHELTWA[2], B2 ST FIETIE, AS R
BT E S CE T2 BT A A4 A%@lﬂé
B, B AN EEA @R LR 7 — D/*BEMEEH
STAF U POE L EITE H‘X@/fﬁ/@aﬂﬂkﬁf
HZET,JAEY — LD FEZE M 53T B lE — i
NTARTEHIENTED, FARE—AL iﬂ/fﬂlﬁl
HLUEZTHL TV LT, (M AHZEMN TIEE D%
TEAZENTE B —L2DEEZHLHIEERIEH T HZEn
T&5[3], J-PARC V=T w7 CTliL, BB 72% 2 flft
BEL 7= Bk FEAA (H) Z ML THY, RCS ~D A&

BICRE LT IR FBE T E LTz 1 7 R o
[4]% WIS BT BRLC0D, ZOTFEZH WD
ZET, ASE — 20 ZE M E LA R A IHI L R e —
LENETHZENAREL IR > TWDBAY, — 5 Tl
WA T HEEOEHNFITFRTHY, —EE ORI 11
EHSTITH MR FE R (H) HD0IE HOFEK-
TLEI, 1| MW B — A& NIETAERCIE, B2 10072
DE—LBATHH-TH 1| W EVHEH TE/p v n A&l
72&%)7‘:?5?)\ :@E?ﬁb%ﬂ@ﬁwt*ﬁ%%%ﬂﬁﬂL“CT@WJ

(AR L 22T AUE 25720, 2728 RCS D AT
HUTRFEEINTEY, AR A7f774&7\%> ﬂ
b H BEW HRLF DA Z I8N ND IR E
ENTWD, K 1 I A EROBERREL & &G, J& [Ble—
A&Uﬁﬁ%ﬁéniﬁ#ok HY, HOHLEZ R~ T,

FEREE IS AR I T s Tk 5D
DY — AN EF RSN T D800, £

# kazami@post.j-parc.jp

@;EJHE% A3 HE, RCS (ZH1T D )70 1 FE 2 # %)

KITBLZ 99.5% THHZEND, 1 MW EliEEH I A S
—Amz/viv—m kW x 0.005 = 0.665 kW FRJEL720
IO — AN T RIS T D, X
TICRESNDIEfER BT, X T OREFB AKX
YT D20, 1 ayMEllERE=#(CT)ZH\ T
HIEL ., FLdkaiEL TD,

BAEIL, ZCOANFE T ~DFEFEE — L3P REEL
TWAFEITTHD, L, 2O —AIZ Lo THEF,
H o~ BN AR ESNBHT TWD 20 s Rk
T IRHRBRE I H WA Z L TENIE, RCS O F E i
WCHAETHE CREEZITOZEN TEXIRNTHS, ©

FREMEAARD 2D, AR Z U TRAEL TS K
Ki1-IZBIL T, PHITS[5]3 Lt DCHAIN[6]% V=2
Szl —i gy Eii. BEO Bi Yo7 v E WAL
BIEEITV, TNHD L ETT-T,

3rd foil
(H'=>H* )

to the Dump

2nd foil
(H"=>H" )
A\

H- injection
beam

1st foil

.

Figure 1: Beam orbits in the injection line.

Circulating beam

2. YIalb—i3y
2.1 EFF)L
X 21232l —a BT VEER LT A2 7 JE
WDEBEZRT, ZOANFZ 7L 400 MeV, 4 kW D
BB — AEBEFECEHIDICHFESNTEY, BE—AA
FHZ XD KRB AET DM I XD b2 BH 35
728D IR R FVHRIR N IR D IA T e 15 127 > T
Do K IZRULTZIEY | faf A HAS V727 -T2 HO, HRL 1

(EP/AN S 1 N /Y g et SR S 2= -/ 1 fai

741 -



Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 THP063

STHFIZEBREIN, B —AE0EESN TAS S
VT ETHIRESND,

312 PHITS Z W CTHERR L= T /L ((EIX]: BEZEE
— DA B K, TR e — AR 2\ Ao
TAFFTDmENL R 7 AL E JE L COW i)

The injection HO dump
inside the accelerator tunnel wall

Unexchanged H- and HIOF

Figure 2: Picture of the injection dump.
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Figure 3: Calculation model of the injection dump.
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Figure 4: Energy spectra of the secondary particles.
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Table 1: Residual Nuclides after 1-day Cooling

Nuclides  Photon Dose Radioactivity ~Harf Life
[uSv*m~2/h] [Bq]

206B4 3.4035E+00 6.5588E+05  6.24d

205B4 3.2932E-01 1.4598E+05  15.3d

203Bj 6.4824E-02 1.8019E+04 11.76 h

204Bj 5.2060E-02 1.1217E+04 11.22h

205mpp 3.0797E-02 1.9708E+04 5d
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Figure 5: Calibration data.
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Figure 6: Gamma-ray spectra of Open and sample
measurements.
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Table 2: Residual Nuclides after 1-year Cooling

Nuclides  Photon Dose Radioactivity ~Harf Life
. [uSv*m”2/h] [Bq]
10
207mpp 3.3957E-06 1.3681E+00  0.8s
10! 207B4 5.9480E-07 1.6286E+00  31.5y
. 208Bj 6.9250E-08 2.1617E-02 3.6E5y
10
210pg 3.3645E-08 2.4247E+03  138d
Energy [MeV]
206B§ 4.9570E-10 9.5526E-05 6.24d
Figure 7. Gamma-ray spectrum of irradiated sample.
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Figure 8: Gamma-ray spectrum of irradiated sample and identified nuclides. In the figure, the peaks with only numbers

indicated 2°°Bi.
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