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Harmonic Number Jump Acceleration

« HNJ-acceleration (Kolomenski, Fujisawa, Ruggiero)

 Difference of revolution period between n-th and (n-1)-th turn equals m
(integer) times rf period.

e dTn=Tn-Tn-1=Trfxm
* Tn : revolution period for n-turn
* Trf : rf period
* m : integer (<0: before, >0: after transition)

* to perform HNJ, very high field gradient RF with a high
harmonics is necessary.
*1GV/turn -400MHz, for 5-10GeV muon ring of NF.

* but for slow particles, the Eq. can be satisfied with a
reasonable RF system.

* Possibility of HNJ demonstration using scaling FFAGs
in Japan is studied. for ERIT and PRISM-FFAG.
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FFAG-ERIT and PRISM-FFAG

* FFAG-ERIT in KURRI

* PRISM-FFAG in Osaka U.
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BNCT with FFAG-ERIT

Injector(RFQ + IHDTL)
Full energy injection |
- kinetig};nejrgy 10 [MeV] 'Be target Neutron moderator Patient
A
Average beam current  ~45 [mA] Maenet >
Repetition >1 [kHz] Y =] ‘@ =
FFAG ring . - ~ \ ~
H- injection N
proton kinetic energy 10 [MeV] Y, \
Average beam current  ~ 45 [mA]
ERIT system \ ’
Turn number > 1000 turn “ Y
Internal target thickness  ~ 5 [mm)]
Neutron beam intensity > 10° [n/cm?/sec -~ =N H'ion source
RF cavity . - \,
RF voltage >200 [kV] EJE 52:;;}; recovery e - H' linac as injector
Harmonic num. ~5 ||

Under construction at KURRI.
Neutron beam will be provided in 2007.
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PRISM-FFAG with 6 cells
to demo phase rotation



6-cell PRISM-FFAG ring
to Demonstrate Phase rotation

» use 6-cell ring instead of 10-cell full PRISM-FFAG ring. -

* Magnets are located at 325 cm inside.

+ Original current for the magnets.
* inject alpha particles to the ring

« 241Am 5.48MeV (200MeV/c)

» degraded to 80MeV/c

» collimated for the small eminence’beam

Under construction at OsakaU

Demo will be performed in 2007. .
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Phase variation %
for 6-cell PRISM-FFAG with ERIT RF
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