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Abstract

J-PARC MR has a two septum magnets and four kicker magnets for the beam injection. The beam collimation system
in order to localize the beam loss is installed at the following area of kickers in the same straight section. Because the
back scattered neutrons from the beam collimators were prevented by a quadrupole magnet between the kicker chamber
and collimator, the radio activation of injection devices was expected to be small. However, after October 2012, the
residual radiation dose at the plate on the box of the upside of kicker chamber began to increase, and it achieved over 1
mSv/h. We are afraid that the high radiation dose will prevent the kicker magnets from the necessary maintenance. Though
the residual radiation dose keeps the acceptable level in May 2016, it may be a problem after the speed up of MR cycle.
The reason of radio activation of kicker chamber and the design of neutron shield in order to avoid the activation of the

chamber are reported in this paper.
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Figure 1: J-PARC MR.

Y A—=HNB FELCTH T IR RIcH D
PURREERS A QFRO06 |k~ CRHE L, ASTHESe% ot
(LT BEENVTIRELBNEEB ZLN TV, E2AN
2012 4 12 H UK, ARy —2T 55y —
F N =0 EEICB W TR ITBRENELRD, 1
mSv/h Z 2 DR E LB T DIZEY, TN AT

# masashi.shirakata@kek.jp

F U AEIT R E 2RI LR DRSS, 2016 4F
5 HBUECEEMREICREOBIMI RS TR,
A% MR VA7 NEERE LB T EE L2 > TLAA]
REMEDR B D, 22Ty I —F 2o =2 b 3%
JRIR &, E b kT B 1 DR A R R LT,

2. AFFYH—RIOKREMSHRE

X — B T ORGSR E OB SR
72 2012 T —IRMINBH -T2 End & Figure 2 (2”9
IO —La A—=Z L AT LD KIEZRERF A T[] [2]
ZLTW5H, MR O — LY A= 2T ML, B —
LDANT— RN HELE B2 LS COMANCRES A
TEEESETIRD 2 BOXvyF v — T2 HEEL —
W RERHL W, 2N — L AR RED KR
MEIE IRV MBI ZIA DAL, TR CEHER D2y A—4
THERR T B R D -, 2O, BELATH-T- 5
D Col-1 ZHEL, WA THD Col-A, B ZE AL T
W5, FORER Figure 3 DI AS X 11— PU i
B A — BERATE T RITH R CH D) A—
H (WIUR) INEINNDZEEI 2T,

Col-1 Col-2 Col-3

QFR006 (scraper)  QDROQ7 (catcher-1) QFR008 QDRO009 (catcher-2) _ QFR010

STR ' 7.36m 17.32 m

MRODE — L2 A=A, #ELIK(Col-1)TAO—RH ICERELE S X Ml
H TR ECHERFED2E DF vy Fv¥—(Col-2, Col-3) TIRAD AKX 2otz

)

QFR008

RAAETHD

Col-A, Col-B # 5% &

(2012%9A8)
QFRO006

| Radiation shields were added ‘

4 }
QFR010

QDRO09 QDRO11
el ] C 10

QDR007

Col-A Col-B Col-2

STR (catcher-1) Col-3
\ (catcher-2) I
These shields prevent neutrons

passing through the concrete
wall of accelerator tunnel.

Halo-scraper (Col-1) %

Figure 2: Concept change of MR beam collimation
system.

-213 -



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

PASJ2016 WEOLO(7

e W >
V&8 20125 07 v T T—hT. FYH—0 FTRICHEA TS
VAL R ADNEINDBEL DT

-"'

I\

Figure 3: Layout of the injection kicker chamber and
collimators A and B.
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Figure 4: Vacuum chamber of injection kicker magnets.
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Figure 5: Neutron distribution from collimator A.
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Table 1: Shield Characteristics
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Figure 6: Radio activation and cooling of the shield

materials.
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Figure 7: Neutron distributions w/o neutron shield in
yz-plane (H=200 cm).
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Figure 8: Neutron distributions w/o neutron shield in
xz-plane (W=120 cm).
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Figure 9: Comparison of shielding effects.
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