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Abstract

Gamma-Ray irradiation tests of vacuum system equipment were carried out to evaluate radiation resistance
for J-PARC 3GeV RCS(Rapid-Cycling Synchrotron). Intense of radiation fields will be expected since large
intensity proton beam current of RCS. Regarding Steady operation and radiation protection, radiation hardness
is required approximately 10MGy to 100MGy. Cable, Feed-through-connector, Cooling-fan, Baking heater,
piping Sealants have been tested. All the examination objects were evaluated to have radiation hardness at least
10MGy and expected to operate with stability under radiation field of 3GeV RCS.

J-PARC RCS EZ23 25 1 BT O i i 3B

1. ZC®IS =T VRS LTz, BIFE LT — 7 L ORI

TIE (~200V) B4, EEHSE. EIER (~
J-PARC 3GeV RCSILZE L AT A, KR lww%ﬁwﬁﬁﬁmkﬁéi\%%ﬁéﬁzéﬁ

JE 'H: 5 ;ﬁ&%'ﬁ%%? I/\T ﬁi*ﬁ%ﬁﬁ—é Z & N *’E \a & M L/f\_ 7 % UPEEK@%E‘*

LT, REFEEOHIRERIE OB AN S Ut %A f;}:&)@PZEK%/:_ %%%ﬂ‘% TO{%I\

ERMER ML ETH D, FFiC, v znm bu v (E) ’

o RN THE, ERAR 2304 & LA IC48E 311 R, HiE Ak

e ny . APUBRIT. K S LIPS 2D 1 ok
ERCEMND, F b ARV PICRIE SO e (404216 6 NE20.8 ¢ DF2—7") DIEFTIT - 7=,

S OMPRHRIEZRAT 5 = 2 EAMNE LT M Grmgs e M 1 RO 2108 T O R URIRS
HRABEI 10T, TORREBET Se JEIZ, 10MGy & CIEHFHEZHERF L U5 78, 30MGy T

e . IXIREARTOMEREZ T E A E K-> TN D,
BB R - Ak

T bR B EZEEIR DN, RO 180
NORERP VBT, B UANDRIE 7 &0 160
bhl-#zmThsd &%%EL\ MERkR L LT,
T ARy B Y YT A G T (SIP) . 140 f
A =Rt Ror7T, GEI7 7, X"—=F T b — 120 |
F— (v bre—4—)  BEV-AIMEREL 4
oo BSHE UL R60IC R B A IS E L, i 100 |
JAEA S IR &1t FHBFSERT, 25 1 BRI TIT o 72, D g0
MR RER & L C, T hoxgiion & \
UC., MGEIE MRS ORBRIAE 255 C L., MHhdH 60
BRI LTz, 72, ¥ — AR TRL FI2oNT
ERNCwEY S n s, 40 1
- t 20 |
3. HERKER 0 ‘ ‘ ‘ -
31— ‘ 0 10 20 30 40 50 60
E hRAVTHAT L7 —7 %, 10MGYDIfitfik RS E(MGy)
PEEB L, homERE,. 2o n s ThHNE ARATRR Y
N5, ZOFELEENT-T/r—7 /& L TPEEK(AR ‘ . -
J o —F = —F LA kS % Mg & L/(f: 1 PEEKF2-7" O OEE D SRR

-252-



Proceedings of the Sth Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

100

90
80 \\
70

60 \

5k S1(MPa)

40 |
30 |
20
10 |

0 10 20 30 40 50 60
B 5T E2(MGy)

2 PEEKF2-7" OHLIES) O FRETH5 1
3.1.2 FEAR R

B (~200v) B, (R 5 HZE R OEE
(~10kV) HARE7r —7 Va2 HWCHRIIC L 5E

RHFEOZELZRAE LTz, 7 — 7 MR Z LTI,

BRI R 2 & 1 ITRT,

<K (~200V) @A (TMPOE)))
K P o XL VR3S 1.25mm?
Hotxik : PEEK & &0.15~0.20mm
A - T o T IREARR - S A~
PSNVEE © SUS3167 i

cEBHZE (TMPHEIEI A —7 1)
K T o T HRE X0 BR49ES
Mokl : PEEK  J& &0.15mm
A - T o T HRERR - SR~
3NEE - SUS316/ 55

0.5mm?

- =t (~10kV) HEEH (SIPEES—7 V)
WK 0o ZHRETL VAR 0.5mm?
Motk : PEEK /& &0.8~1.0mm
A - T o T IREARR - S A~
DSNVEE - SUS3167

10MGy & Tk, 3fHT X TOMREHHEIZOWT
MREIZ IR o 7228, 3OMGYRRIFEHZ W T
MEBEEIZL2ENBIICER T EEZOND
MM B T O MK IZ X 0 THE SRR AR AR &
o7,

3.1.3 MiAE e R

K —T7 )% TR K 2 M E e D 2810 %
ARBR L 7o, M AEREPERUER 5 14513J1SC3521(1986) [
155 — 7V FEER o — A PRBEREPERRBR 15 12 k-

77o 30MGYE TORBRZIT - 7225, WT b MHEEE
ML EOMBEIIRE Lo Tz,

F1
T

AR SR B A R

A

I

/]

0| fEFHZE | EHEPL : 37.9Q/km
& FE1. 5kV/min : B

HERFHSHL © 18000M Q -km

IKEEV M | BT 15.1Q/km
Mt&EFE1. 5kV/min : B

HERHSPT © 63000M Q -km

= E R | ek ESET - 4. 1E12Q/10m

10MGy | 5 52t | Bt : 37.9Q /km
M&EFE1. 5kV/min : B

K dRHL  2500M Q -km
Kotk HEHT - 2. 3E12Q/10m
BRI 15.2Q /km

it & £ 1. 5kV/min : 30 1C
TH—7 LN 0 &, #E
o B 5 C i

MR HCHL - 5. 200M Q -km

Mafk T - 5.6E12Q/10m

v = P [ i
{AWESED) PADE]

20MGy
3OMGy

v 2 1 [

*2
FHXH

T AIE S5 1 R i

=S

0| 1Z35HZE | KR : 0508
RS HEEE © 280mm
HE Ak
PR © 0430F)
TR EEEE - 350mm
HE Ak
PR WER] © 0430F)
TR EERE © 200mm
HE Ak

10MGy | {55 HZ R

30MGy | KJEEh A H

% ' ]
3 MAEREMERER% O 7 — 7 L4

32 ANy B v T A AR T (SIP)



Proceedings of the Sth Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

SIPAMKIT I AR X+ D EB 2 b0
T, AL OXEEE AN (70— KA
=) OWRHRERZIT 72, #3ITHBEZTRT,

10MGYF SR MEEITA Uo7,

# 3 AR R

R ABRTE H B EES

10MGy | HZEY —7 RSz
e R 20MQ LA E (7kV)
B ERER SIPIZ %7 L CEh{E

S, HZEE, WE
B L

33LH T 7~

BEI7 7 IITMPZ E OB ENCHE R+ %528, DC
T A TEE R T O AME STV S O Tt ik
PRI TE R, FOTHREER S A LT
WRWACE—X —Z®=E L, N7 U 7EHs5Icim
WHRRED 7Y 2T L7 7 o 2B L, B
{157,

B AE R A RATRT A, EAELEE WiHE 7Y
A 7 7 o HITI0MGYLL E DT 23 il S 4Lz,
F 72, EIRERTE CTRESEOFE 2B BN S
o,

x4 WHT 7 R R

34 _XR—F T —HF—

NR—F b —Z—FSIPHDHLWTa— /L Fh
V— REZEHOR—=F 2 AT 5, T T Ak
ORI & b —F — TR SN T 5, BRBRAE R
%K 5I1ZRT, 1I5MGYFREH#ZIZI\W T, MBI Z
AMEHE B O D E AN > T2 05, PEEEDO SR S
NnNigmoiz,

#5 N—F /b —x—il B R

ik | B ARBR G R
15MGy | & — & —i&Hifi Bk L
Motz pt B
MEEL000V 153) | £
Zekt & B B

3.5 Bl > — LA

JEZEEBN A — RNV T A EOEEREITTE S
FPUEEREE L LTV DR, AR EREESIND
RGNV T IR TR UIARME FEFEHL TV,
Z OREE FIHE R DR > — Vb O e f: %
A Lo, ¥ — M CHEE L7k E T (1A LA
KXy v 7)) B L, BEEZICKE N2 5
i L7z, ROITHERZR7, 10MGyLL L Difif i A3
R S,

£ 6 FE v — VA RUBRRE R

Wbk 7 7 Ik L
{2 1P
AR T 7 15MGy
X7 TEE
Mt 7 ) A48 H 59MGy
Ty BARRB T K

M4 BHT 7 R RE

P | SRBRFEEE R SEES
13MGy | LOCTITES67/243/262 | &%
TEx AL (Ra X | A
KL X 7))
TR U REEAEA (e

AR AUE  EHE T AIMPalZ TERFFS 5y, FE TR

4. £&H

J-PARC 3GeV RCSELZZS AT LoD N, £ v
FANICHRESND, =T, ARy Z ) TA
T AR T SIP) T 4 — R AJL— BE T 7,
R—F o e —4— (v bbb —%—)  E%
VKM DI R 2 FERET 5 Z L 2 HIE LT,
I3 R60IZ LD o~ IR 21T > 72, £
FIEER TS U T, R AT & BBEH 2 OREBRIA B 2 5%
TE L. MR e 2 B L7,

Z O, AEEHME LS L TRy
LOMGy LA _E Dl bttt 2 fesB8 4 2 Z &N TE, £
h U RVITERE L T, BEISEIGT 5 Z E N A[EET
D EMNFEIESNT,

& Xk

[11 70 M # “Development of the Radiation-hardened
Magnetically Suspended Compound Molecular Pump”, 4th
Vacuum And Surface Sciences Conference of Asia and
Australia, Oct.28-31 2008, Matsue Japan.

254



