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Figure 2.28: ¢9m cavity with embedded FFAG magnet.

is 7.2MV/m. Because of the higher frequency, higher Fk, and the less re-
quirement for the high field gradient, the design of the 26MHz cavity can
be straightforward. Fig.2.29 shows a 26MHz simple reentrant cavity. The
asymmetric aperture size makes the capacitive electrode shape oval. Because
the shape itself is not so important, just a circular shape electrode with the

same capacitance may be sufficient.
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Figure 2.29: 26MHz high gradient cavity
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When a higher average gradient and a higher shunt impedance are re-
quired, a cavity with large drift tubes can take bending magnets in the drift
tubes (see Fig. 2.30). Because of the large diameter of the drift tube, the
asymmetry of the aperture does not affect the frequency, and thus the cavity
can easily be designed with two dimensional code such as SUPERFISH. This



scheme can reduce the spacing factor between the magnets and thus will help
to reduce the FFAG ring size.
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Figure 2.30: 26MHz high gradient cavity with large drift tubes where magnets
can be overlapped.

If a magnet density on a ring needs to be increased further, the acceler-
ation gap may be moved into the magnet region. Because the quarter wave
length 1/4 at 26MHz is about 3m, a bending magnet whose length is 3m
or 6m can cover a whole quarter or half wave length cavity(see Fig. 2.31).
Because of the orbit excursion, the cavity should be wide in horizontal di-
rection and thus has a flat shape. Although the magnet’s gap height has to
be large enough, the magnet population on the ring would comes close to
100%. A sparking problem due to the high field gradient between the inner
and the outer conductor has to be considered, which may be cured by use
of ceramic insulators. Sparking problem in a high magnetic field may cause
a problem, while this configuration is usually seen in cyclotrons with lower
voltage though.

2.3.2 Magnet
2.3.2.1 Yoke free design of FFAG magnet

One of the problems of the conventional radial sector type of FFAG is that
the sector magnets occupy most of the ring circumference. It results in the
lack of free space for beam injection and extraction.

Up to now, the FFAG triplet magnet developed in KEK employs the
conventional H-type magnet, such that the field flux returns through the
side yoke attached to its pole. The triplet magnet used in KEK POP FFAG
synchrotron is a complex of three independent H-type sector magnets(see
Appendix C).
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