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Abstract

A new type of RF cavity with a high-efficiency cooling system has been developed for the 150 MeV FFAG (Fixed
Field Alternating Gradient) accelerator in order to achieve the rapid cycling acceleration. The power test of the cavity
was successfully demonstrated. The gap voltage has been measured to be more than 4 kV, which is enough to achieve
the operation of 100 Hz with the two cavities. The one-dimensional longitudinal beam simulation was carried out
taking into account the performance of the present cavity. 82% of the injected beam has been found to be survived at
extraction energy.

FFAG
1 150 MeV FFAG
10 125 MeV (proton)
Triplet radial (DFD)
12
4.47 5.20m
3.69 3.80
(KEK) (Fixed 1/.14 -1.30
Field Alternating Gradient ,FFAG) t F 1.63 1/D :0.78 T
1.5 4.2 MHz
FFAG 150 MeV 100 Hz/2 cayltles
150 MeV 1.5 nA (In the first stage)
FFAG 2006 KEK
100 MeV 100 LLS
Hz (21 150 MeV FFAG n
1 1 TR m% TRTE
FFAG & T &e’:.:
FFAG . .. .
FFAG
KEK [3114115]

1 150 MeV FFAG

! E-mail: takase@nucl.kyushu-u.ac.jp

-412-



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

150 MeV FFAG

150 MeV
FFAG
24 kV/m
Im
FFAG
(1.5 MHz 4.2 MHZ)
i
cleerdeer
(Magnetic Alloy =
MA) Ee1 MA
Q e
3
MA
2 3
= .
= — |. |
I [
| : 1 = )
L -— }//.,_
! 940 ! —
L L 4 MA
_ 20 Cooling
MA core FRP plate % plate 200
1830 65
2 FFAG MA 150 ¢
MA FRP & 0o
2 MA ﬁ
1 mm tr 3l
Al
4 A D
75 b
=50
L -
52 -1|:|-|:| 1 [ i | 1 2 I 1
1 2 4 B ] M 12 14
BEE W]
5

-413-



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

5
2.7 MHz
200Q Q 0.43
150 MeV FFAG
KEK
100 Hz
4 kv
150 MeV FFAG
FFAG
1
150 MeV FFAG
-T T
100
Hz
10 msec 8 kv
(4 kV/cavityx 2) 125 MeV
30°
125
MeV 9.35 msec 52%
10 msec 9.35 msec
0.65 msec
87% ( 6)
1.3
150 MeV FFAG
FFAG
100 Hz
150 MeV
FFAG

-414-

FFAG

IEL" T -l 1 .

o )
= 60} ]
#
oy
B o4l "
[ =]
= s 1 48 5 L) 0 B T

— il 2 L i

20 | |

0,65 meec

0 L ' -

0 05 1 1.5 ¢
M [msec]
6

[1] K. R. Symon, et al., “ Fixed-Field Alternating-Gradient
Particle Accelerators” , Physical Review, Vol.103, No.6,
1837, (1956)

[2] M. Aiba, et al., * Beam extraction of 150 MeV FFAG” ,
Proceedings of EPAC 06

[3] Y. Yonemura, et al., “ Development of RF acceleration
system for 150 MeV FFAG accelerator” , NIM, A 576,
294-300, (2007)

[4] A. Takagi, et al., “* Radio frequency acceleration system for
150 MeV FFAG” , Proceedings of PAC 03

[5] Y. Yonemura, et al.,“ Status of Center for Accelerator and
Beam Applied Science of Kyushu University”,
Proceedings of EPAC 08

[6] Y. Mori, et al., “ A new type of rf cavity for high intensity
proton synchrotron using high permeability magnetic
alloy”, Proceedings of EPAC 98



