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RFQ will accelerate 20-mA protons or H    ions from 0・05 up to 3
2.７ m・The RFQ's performance, examined with a simulation code

with KEK・The ４32-MHz

TT mm-mrad; the beam current is 20 mA・A beam dynamics design has resulted in an 2.7-m

long RFQ, satisfying the required performance.    As this RFQ is quite long, 3．9 in  electrical
length hiス(L is vane lerigth, andスfree-space wave length), the cavity must be fabricated

鯉、

癖、 2．Beam Dynamics Design

and simulates particle motion through an RFQ・The resulting parameters and  performance

The transmission efficiency is 94% for a. 20-mA input beam・The efficiency decreases
for higher currents, and the limiting value of the output current is about 30 mA・At the exit
of the RFQ, the 90% normalized emittance is about 1．3  TT  mm-mrad  for  an  input beam  of
20 mA in current and 1．５花ｒｎｍｏmrad in 100% normalized emittance.      The output emittance is
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F r e q u e n c y ( ﾉ )  ４ ３ 2 M H z
K i n e t i c e n e r g y ( T )  0 . 0 5 → 3 . 0 1 M e V

Normalized emittance (#) 1.5 K mm･mrad

Margin of bore radius (amiJa-beam) 1．25
M a x i m u m m o d u l a t i o n ( m mａｘ )  1 . 8 3

ＥⅣ藻(90% emittance) 1.29 TT mm･mrad
ＥⅣ,ｙ（90％emittance）１．１６冗、ｍ･mrad
p h a s e s p r e a d  1 5 ．

(Esjnαエ= ３６.1 MV/m)

（２５．1 mA)

(Ex -  16.1 TT mm･mrad)
(Cy     =     14．４汀、ｍ･mrad)

small enough for the following DTL with a normalized acceptance of about 10花mm-mrad.

The energy spread of the output beam is±1%, sufficiently small for the DTL, and the phase

spread  is士15.    The phase spread at the input of the DTL is narrower than±45"  if  the

RFQ-DTL distance is shorter than 1 m; in this case, no rebuncher is necessary・If quadrupole

necessary・The scheme of the linac connection deserves further investigation.

3．Cavity Design

the duty  factor will  be 3%,  the averaged  loss  power  is  about  20  kW・The  cavity  must  be

According to a theory, the allowable error is proportional to (L/ｽ) ¥ where L is vane length.
andスfree-space wave length.    The electrical length Llスof the 432-MHz RFQ is 3､9.    This

425-MHz   ATS   RFQ,   similar   to   our   RFQ   in   geometrical   size:   L  =   2.89   m   and   Llスー
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Llｽｰvalue is 2.4, and the measured alignment error is±30似m.    If this error is scaled down

in  proportional  to  {Ll入) -,  the allowable error  for our  RFQ  is   11   i/m.     This  value  seems

difficult  to  be  realized;  even  if  possible,  the  fabrication  cost   will  be  very   high．It   is   hence

the  quadrupole  mode  and   to  suppress   the  unwanted  dipole   mode・The   VCR   method   was

《Ｌ

4．Concluding Remarks

magnetic  field・A   cold   model   with   the   same  size   as   the   real   machine   is   to  be   fabricated
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