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Abstract

At the Materials and Life Science Experimental Facility (MLF) of Japan Proton Accelerator Research Complex (J-
PARC), 1-MW proton beam is injected into graphite and mercury targets which are aligned in a cascade scheme. The 2-
cm-thick graphite target for muon production is placed upstream of the mercury target and emits radiation from proton
injection. Although shielding is performed, the beam loss monitor in the vicinity of the muon target detects the radiation
as a background event. To detect beam loss accurately, we have started to develop a new counting tube with bismuth foil
to distinguish between beam loss events and background events. The proper thickness of the bismuth foil and the validity
of the characteristic test for the new counting tube are investigated using a particle transport simulation code.

1. [FC®IZ

J-PARC [1]TiX, WE - AmE %%ﬁﬁ@ % (MLF)C
P RBLUR a4 B — 2B MG T 572012 1 MW K
s'ﬁf;fE%%E‘—A%:@iﬁiﬁ@*ﬁ%éw%é’aa:xﬁﬂ“éo
Figure 1 (TR 9°J0IZ, B FE—LA1F 3 GeV v >/mbm
/(RCS)%P%EH/ VDI L(25 Hz) CHISL, 3 GeV Bt

' — AR GNBT) 2l L7215, J= A A plE )
ZFEELT, EIJF%%EEJ‘ZF‘B@ AT 5, JaA ARk
FERNTIZES 2 em ORHK, FHEFERIERIICITAKER
DBHWLILTNS,

1R E R T oD KB DERINE us F2EDEL L AD
KBEE — L& AT 255G, ©— L0 — 7 EIEE
D 4 FIHHI L TAER B A~DE T 4 7RG D R E
EIRDHOT, WELIZE — MEEROT2, 3NBT TIEIERR
B — 2N LD — 2O AL B A B R S A [2],
HINFIFHEI TS, Figure 2 1IR3 X912, 2 BD\
WA S M1 b L 2D Ll _mz%én B —A

EERIZBWTEE T ThHL, FFRIELETIE, S
WA OO AREITICE > TUTM I FZ LB E — 20

JEDIHTE —ABARREATDH, M1 P rreZo Bk
TR VN TORSFEENE RS, 1 W/m L T
BREEDOVENHAHT-D, B — LB ADOHENTEET
b5,

Ml R R TOE — L AT I 1SN 2 T,
FIAF I F L —RZ Lo THRREN AN, 15 &
FRIZI EMRE — AR AR FREE 72> TND,
W RFERT, PHEAARERNOR 33 m Bt M2 b
PR BESINTS 24 A RAER & AS G OFE A
TERCRAETHHMEHRITERNLTRY, FRHEgie —
LR AFREFRB P RE/ RO AT =X — NN B D, 2
T, = ABARBIOI 2V ER b RET =S —
OO BEEEDENERLEVMELESIZE B L, &
B, A ORITIRENC L > THERZMT 535
BEORRICETT5, AfaTlE, ki r@kstEa—r%

* yamaguchi.yuji@jaea.go.jp

FANWT, BLEVMERIGICKHERE A ABEDOEX, B
T HRRET = —ORHMERBR T IEE IOV THRFTT
Do

% MLF
! : Muon
target

Neutron
target

Figure 1: Plan view of beam line from Rapid Cycling

Synchrotron (RCS) to Materials and Life Science
Experimental Facility (MLF).
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Figure 2: Plan view of Ml and M2 tunnels. Octupole
magnets are placed at M1 and just upstream of M1. The
octupole magnet at M1 is located approximately 15-m
upstream of the Muon target.
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Figure 3: Proton- and neutron-induced fission cross section
of 209Bi [4-6]. Experimental data of proton and neutron
injection are shown by closed and open circles,
respectively.
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Figure 4: Experimental mass distribution of fission

fragments from 1-GeV proton-induced fission for 209Bi
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Figure 5: Proton- and neutron-induced fission cross
sections of 197Au (orange) and Pb (black) [6, 8-12].
Experimental data of proton and neutron injection are
shown by closed and open circles, respectively.
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Figure 6: Schematic drawing of fission-detecting beam loss
monitor. The bismuth foil is installed on the inner wall of
the stainless steel tube.
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Figure 7: Calculated distribution of energy deposited in the
detection gas filled in the beam loss monitor with 1-[Im-
thick bismuth foil in neutron irradiation. The event by
heavy ions produced from Ar- and C-neutron interactions
is shown with green line.
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Figure 8: Calculated distribution of deposited energy for
the loss monitor with 5-[Im-thick bismuth foil. The event
by heavy ions produced from Ar- and C-neutron
interactions is shown with green line.
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Figure 9: Fission fragment detection number as a function
of bismuth foil thickness. Proton and neutron irradiation
results are shown by closed and open circles, respectively.
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Figure 10: Elevation view of the beam line which branches
off to beam dump of 3NBT and MLF. The beam comes
from left-hand side of this figure.
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Figure 11: Calculated pulse height spectra of beam loss
monitors with bismuth foil (black line) and without foil
(green line). The number of beam protons is 6x109 per
pulse.
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Figure 12: Comparison of calculated pulse height spectra
of the fission-detecting beam loss monitor. The result in
Fig. 11 (black line) and that from two-step calculation
(green line) are compared.
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Figure 13: Calculated pulse height spectra of beam loss
monitors with bismuth foil (black line) and without foil
(green line). The number of beam protons is 8.6x1010 per
pulse.
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