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概要
A proton linac for the Japanese Hadron Project(旧P) has been designed. It

pulse length of 400 msec and a repetition rate of 50 Hz・The design of the linac
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frequency・In general, both of the shunt impedances and

same figure increase proportionally to a squai℃root of the
resonant frequency. However, as the frequency inci℃ases.

difficult and the beain acceptances of the cavities deciEase・

than 500 m). If the optimized beam dynamics ai℃achieved

halos and an undue low-energy tail weiCobserved along

A proton linac for the Japanese Hadron Project(川P)

emittance is to be 1､3 Kmmmrad(90%) at the entrance of

癖､

to injec叩roton beams into various ring accelerators of the
Ｊ叩anese Hadron Project(I-4). The parameters of the
beams to be delivei℃d by the linac ai℃listed in Table I. The
linac has thi℃e distinctive featm℃s: 1) high energy, 2) high
itverage current and 3) high duty factor of an rf system,
that should be cat℃fully taken into account in designing the

exti℃me stability.
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P*叩osed, as shown in Fig、1. The linac comprises a
volume production-type IT ion sour℃e,a432-MIIzRFQ

MHz high-p linac (I GeV). Negative hydrogen beams at℃
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Fermi Laboi･atory a transverse emittance growth by a

phase space (10,旦) is one of the useful methods to reduce
the emiuance growth・Also, a new design principle of the

conslanI･

repi℃sented in tenns of rms values in the previous studies.

that I℃fleet the tail part of the beam will be sometimes moi℃
suitable measui℃s than their nns values that i℃fleet the core

of the emittances. Details of the procedui℃ａ１℃described in

The H" beam from the ion som℃e is to be injected

acceptance of 1.5 rcmnvmrad for a beam cun℃nt of 20 mA
with the maximum electric field (Es max) of 1.8-times the

ｔhis point of view, the length of the cavity is very

approved, in spite of inci℃ased fabricating difficulty and a

each) wei℃placed with a 2-cm drift space, the decrease in

addition, there i℃mains no mode-mixing problems and no

'、

O､05       MeV

２９７
Mean boieradius
Minimum boi℃radius

１５．4   cm

（100％）２．３

1.8
Max. surface field (Es.max) 361        kV/℃m

４.14

atoms・The typical parameters of the volume ion source

plasma chamber, the beam cun℃nt density of 45 mA/Cni2

級、
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Table II Typical parameters of the pi℃sent volume
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Ai℃cllrrent

in the BT・One is for matching the beam in the longitudinal
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the relation between the phase spi℃ad of the injecdon beam

curIEnt transverse phase advance (ao*) is 60 degi℃es and
the beam current is 20 mA・If we choose a larger bunch

1℃quired rf pulse length for the chopper is 130 nsec with a
3-MHz repetition rate, as shown in Fig.2．One of the

deflecting cavityQ3). Preliminary i℃suits of a beam-optics

parameters were chosen in order to inci℃ase the efficiency

5. DRIFI･-TUBE LINAC

transverse emittance (90%) of 1.5 rcmm-mrad.鯉､

beam from 3 MeV to 148 MeV・The parameters of the
drift-tube linac are listed in Table IV・The DTL comprises

klystron. The shunt impedances of the drift-tube linac aie

3３０，９

LinaEbeB

勇易刀彦
ｎｑ〃11『

Fig.2 Requii℃d pulse structui℃for the linac beam.
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beam current of 20 mA was ca汀led out with the aid of

prepai℃d by the codes for the RFQ, the buncher cavity and
the drift space. The injection particles for the CASE-4 aI℃

emittances at the exit of the DTL aiもshown in Figs､6-8. It

emittances at the DTL exit. Then, the伽t-field type was

couplers in order to obtain a finite gro叩velocitv(15).
Before stabilization with post-co叩lers, the field of the

｢ine correction of each cell frequency is to minimize the

ＣＯ叩Iers(』ユ). The post modes have large deflecting

Weai℃planning to use permanent magnets made
of Nd-Fe-B, since such magnets requii℃neither wiring
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MAFIA(22)) and experimental studies wei℃carried out in

６icceleraiing mcxle and to suppress excitation of the TM-
quadr叩ole mode in the annular coupling cavity, resulting

acceptance. The g叩length was adjusted in order to

times those of the DTL and 10～15-times those of the

acceptances ai℃reduced to 60% of those of synchronous

gradient of the quadr叩ole magnet, Eq the average
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Nd-Fe-B can produce a su･ong magnetic field required for

temperatui･e of the magnet with EBW is suppressed within

解

the filling times (～a few us typically). The k/2 mode

alternating periodic structure with nose cones and co叩ling
slots, a side-co叩led structure (SCS)(i9), disc-and-
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the transverse acceptance inci℃ases by 80% with the short

slI｢『icicntly high and the phase acceptance is relatively

The bridge co叩ler of a multi-cell type has been

construction(型). The bridge coupler combines two

make a unit module・Since the module has many unit cells.

studied(25) using a coupled i℃sonator model. A coi叩uler

The RFQ and the DTL i℃quire 14 klystrons with an
output power of 1 MW at a frequency of 432 MHz・The
high-P linac requii℃s 36 klystrons with an output power of
3 MW at a frequency of 1296 MHz・An rf test-stand with

system and an initial performance of the test stand ai℃
1℃ported in the literature(26-2Q).
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