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Abstract 

The beam pipes in J-PARC RCS have a quite large aperture (247 mm) in order to handle a high power proton beam 

of 1 MW with acceptable loss. The beam pipe diameter is larger than that of accelerators with lower intensity for 

comparable energy range. When we disassemble and later reassemble the test cavity in between the high power test runs 

for the MA cores, it is quite hard work to take out, and reinstall the beam pipe. Therefore, instead of using an original 

beam pipe, risking that it becomes unusable for accelerator operation due to scratches or discharges, we developed a 

light weight dummy beam pipe and dedicated copper connection parts for the acceleration gaps, which are easy to take 

apart and to assemble. This dummy beam pipe assembly can operate at high power conditions. The gap is 68 mm, and 

the maximum voltage is 15 kV at a frequency up to about 2 MHz. Accordingly, the copper parts, which are used to 

connect the acceleration gaps to the cavity tanks for the installed cavity systems were redesigned, so that the time 

required for assembly or disassembly is reduced. This is especially important, as the cavities in the accelerator tunnel 

are in a high radiation environment caused by high power RCS operation. 

J-PARC RCS! MA"#$%&'()*+!,-).)/'&0$12  

3456789:;!<=>$?@  

1. !"#$ 

J-PARC 3 GeV ABCDEFGFD(RCS, Rapid 

Cycling Synchrotron)HI.)/J9 1 MWKLMN
OPQ.)/RSKTUVWXYQNOZ[\]O
$^I_$`J9ABCDEFGFDabcd.)
/'&0\efg^]OhijkIKEK-PS $.)
/'&0$lmg\n 160 mm ^]O[1]$QopI
RCS $ RF =^H 247 mm ^]Ohfg\eqrs
Oatu$vwxp\yzQswI2{|\}~N
Oh��Ie����u^HI.)/J9$��Q
��dtu\��~NO��|\]wI.)/�&
DQ��pd$2{\�V��O�a\����Oh 

���^HI���|�(MA, Magnetic Alloy)"#
$��G�D�^$%&'()*+ GD¡¢l^
$567��£¤Q¥NO2{K¦§~¨©ª«¬
NO�­QZ[s®¯$?°34?@K±��h 

!"
#$%

&'()
*)+,(
-).

/0+), 12*3

456789:;<=,>?=9@A456

BCD

EF

EF

EF

EF

EF

EF

 

² ³´567��£¤µ¶²·¸¹º²»¼½¾ 

2. %&'(')*+, 

"#$¿À|KÁÂQÃÄNOPQIÀd$"#
(216 Å+Æ)Qopd��G�D�^Çt!$��£
¤KÈ!p�%&'()*+K±�dÉOh*+$
ÊË34*+ÌÍÎQ"#KvwJpdÏ|KÐÑ
NOh£¤H² 1 QÒNÓsÔÕs$^I"#$Ö
× vwJp$�Q.)/'&0KØÙpsÚ�k
sÛsÉh��H² 2 QÒNÓsEÜ)DKÈ!p
�2{^IÝ�-ÞE=\ßRNOà�E\]Oh
��I%&'()*+^HIpkpk�8\áqI
.)/'&0\ßRNO��|â]Oh 

 

² 2´Çt.)/'&0$ãpäåæqçq2{ 

# shimada.taihei@jaea.go.jp 

Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

-549-



è�^I.)/'&0$ÙØKéêQ±ëPQI
�ÛQI5ìsÇt!.)/'&0KíîNOPQI
ïðñ¯òìs,-).)/'&0KóÐ12p�h
ô 1QóÐ'�õ)ö34² 3Q÷ø²KÒNh 

ô 1´.)/'&0óÐ'�õ)ö 

 Çt ,-) 

Àù 1950 mm 1950 mm 

lmg 247 mm 130 mm 

ú£ûÓ ü ý 

þÿÞ0ù 30 mm 68 mm 

þÿÞ0=!"� Al2O3 Ceramics FRP G-10 

!"�#$% &� '()­ 

*ð n 60 kg n 20 kg 

'&0+* SUS316L #¢-,� 

þÿÞ08- 15 kV 15 kV 

56767. 1/2 MHz 1/2 MHz 
 

!
"
#

$%

!&'#

(
)
*

"#

!&'#

 

² 3´Çt.)/'&0a,-).)/'&0 

'&0$mgHIJ-PARC Main Ring(MR)!$0¢
GD"DöEGàD1K2!NOPQ 130 mm a3
$p�h�$£¤H'&0lKú£Qpsrdâ'
()K4;^qO$^I,-).)/'&0^Hú
£ûÓK÷p�hÇt.)/'&0$þÿÞ0=HI
² 4 QÒNÓQ85ªñÛÝ�-ÞEK6p�ÔÕ
^]O\I,-).)/'&0^HI² 5 QÒNÓ
Q85ªQ G-10 $7FÞEK8;p�ÔÕap�h
þÿÞ0ùHIÇt^H 30 mm ^]O\I,-)
.)/'&0^H 68 mmap�hè$9:HI85
ª$8;<=$5É=>Q G-10 \8;��dÉO
ÔÕ^I�ÛQ G-10 $?8RSH#¢-@�w 5

AeqrBC\�����$^I8;<=KDEN
OPQI��sVwþÿÞ0ùKeqrp�h 

!"

#"

$%&

'()*+

 

² 4´Çt.)/'&0$��þÿÞ0= 
 

!"#!$%&'

()

&''

 

!
"
#

!
$
%
&

' '

!'%&

!!

!'%&

 

 

² 5´,-).)/'&0$��þÿÞ0= 

��Û$óÐ$FGI,-).)/'&0HIÇ
t.)/'&0abcI*ð^n 3 >$ 1I"�G
b^n 10>$ 1as��h 

����dÉ� G-10 =$í�HI$J)K1�
LQ�OÑ$FG$MiK² 6 QÒNh567N�
ËIG-10 \BCpdÉO�a\OñOh67.n
1.6 MHz, 1 sec ON, 2 sec OFF$PwQpaÉëRS
TsUV'ö)DQWÚO G-10 $í�HIKCX
YQLNO�^Ñ$p�FGI² 5$ a, b, c$Z[
QWÉdI\eí�HIHè�]�I34 ^, 38 ^, 

34 ^_�aÇ!H`asÉ�a\ÃÄ���h 

�$�ëQpd,-).)/'&0KÇ!~p�h 

 

² 6´567N�Ë$ G-10$ôºí�>b 
 

Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

-550-



3 -./ 

<=>HI² 1 QÒNÓQ56782KcdöD
EleQ2N8fas�dÉO=>^]Oh67.
1/2 MHzI82.g#Dh#QopIi� 2 mm$
<j^2Û�dÉOh£¤$k�¨lm "#$n
opq[3]$PQIpkpkI<=> 0¢GD"D
öEGàD1$ØÙK±ëhvw÷prsHI<=
>KcdöDEQ#$pdÉO 16 t$ M8 $uv
w¢GK÷pIxQ<=>K0¢GD"DöEGà
D1Q#$pdÉO 22 t$ M5 $sc'(K÷pI
0¢GD"DöEGàD1K®>pdvw÷Nhv
wyÚrsHè$z^]Oh² 7 QÒNÓQ.)/
'&0m�${Éa�|^$2{^]wIÏQvw
yÚH©ª$ññO}~s2{^]Oh��uJ9
$�HQ�ë�����ñÛ.)/'&0m�^$
2{©ª\�V���;,I`aasO2{^]Oh 

 

² 7´<=>ÙØ2{$ÓB 

��$<=>HI² 8 $ÓQ0¢GD"DöEG
àD1$>�ºK��É^�>���dÉ�$^I
låmd$�I>�ºK�\sÉ<=>K"DöE
GàD1vwyÚdWqI�$��^.)/'&0
QH­äåIè�ñÛ>�ºK���w$<=>K
vwyÚdÉ�h{É£ª^I<=>K��ssc
'(^�FNO$HI5­dyzs2{^]��h 

è�^I² 9 $Ós0¢GD"DöEGàD1$
>�ºQ,O�d®>�Qp�<=>K��QóÐ
p12p�h�$�¶^HI>����0¢GD"
DöEGàD1Q<=>K]Ûñ(­vwyÚdW
ÚO$^I<=>acdöDE$ª$�FQ��^
qI2{|He�Q�HpI2{©ªH��p�h 

®>�SH�>�Sabc<=>$�|\5rs
wI8�T�Ù\Ã���sÉ$^HsÉña��
���hJ)K1�LKÈ!pdI$�UVË$í
�KÑ$p�\I��sBCH�Û�sñ��h 

 

² 8´�>�S<=> 
 

 

 

 

² 9´®>�S<=> 

4. 01# 

Çt!.)/'&0$ñOwQI�\�dO� 
ïÉ,-).)/'&0KóÐ12pI"#$%&
'()*+^È!p�hè$FGI.)/'&0$
ØÙ$2{¦§\H\wI�ÛQI5ìsÇt!$
.)/'&0KíîNO�aK��Qp�h 

®>�S$<=>KóÐ12pI�>�S$<=
>a¡¢p�FGIlåmd$2{|\e�Q?°
pI2{©ªK��^q�hRCS $e��~Q��
d£¤á�O��|$]O RF =$��~QopI
2{©ªK«¬pdWr�aH¥[^]Oh¦ÎI
MR$<=>â®>�SQ¡¢NO§$^]Oh 

2345 

[1] ¨©ª«, "40 GeVABCDEFGFD$567��£
¤(óÐaÇ+)", SJC-A-69-4, JUN. 1969. 

[2] High-intensity Proton Accelerator Project Team, 
"ACCELERATOR TECHNICAL DESIGN REPORT FOR 

HIGH-INTENSITY PROTON ACCELERATOR 

FACILITY PROJECT, J-PARC", JAERI-Tech 2003-044. 
[3] A. Schnase, et al., "Core buckling position measurement for 

J-PARC RCS cavity", Particle Accelerator Society Meeting 

2009 Proceedings, p. 1077, 2009. 

!"#$%$&'#($) 

Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

-551-




