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概要(ABSTRACT)

A new annular-coupled structure (ACS) operated in the rc/z mode has been developed for the

and TM-quadrupole in the neighborhood above a TM-mon叩ole mode which is the nil
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MODES*ⅢⅢNG WITH THE ７C/2 COUPLING MODE

巴

△血旦L里皇1       A new  annular-coupled  structure  (ACS) operated  in  the冗2

proton     linac^・An    annular-ring    coupling    cavity    has    higher    order

TM-monopole  mode  which  is  the冗12 coupling mode of ACS.     The ACS

passband of the冗12  accelerating mode・It  was  also  designed  to  suppress

癖

RODII【▽『I（

structures   operated   in   the冗12   mode   have   a   high   degree   of   stability   and

For the冗/2-mode   coupled-cavity   structure,   two   adjacent   accelerating   cells

three  well-known  types  of冗/2-mode   coupled-cavity   structures   (shown   in   Fig.

Side-Coupled   Structure   (SCS)*   and   Annular-Coupled   Structure   (ACS)^*．For

beam   axis．Machining   and   assembling   of   axially   symmetric   OCS   are   easier
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lower velocity  region  of 0.4 <  p   < 0．5,  where the  length  along the beam  axis

length    of    accelerating    structure・From    the    view    point    of   geometrical

merits of the OCS  and SCS・From the view point of electromagnetism, however.

pillbox-type   cavity・This   is   the  major  difficulty   for  the   development   of ACS
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FIGURE    1．Accelerating    structures   FIGURE 2．Frequency spectra of a pillbox
o p e r a t e d i n t h e冗 1 2 m o d e .  a n d a n a n n u l a r c a v i t y . 、
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In   Fig．2,   the   mode   spectrum   of  an   annular  cavity   is   shown   compared   with
that  of a pillbox  cavity・For the  annular cavity,  there  are  higher order modes

second   nearest   neighbor   coupling   between   the   accelerating   cells,   the冗２
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A NEW ANNULAR COUＨごED STRUCTURE

Maxwell's equations,  we have  confirmed  these     problem・Figure  3   is  a  result

excited by the冗12  accelerating mode.  The pattern has  a feature  similar to  that巴
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FIGURE 4．The patterns of electromagnetic

orientation  = 90．．
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FIGURE 3．Calculated frequency spectrum

of cell-to-cell orientation =  0．．
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depending   on   the   slot   configuration．Since   the   coupling   strength   between
two   modes   is   inversely   proportional  to   the  difference   between   the   squares   of
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MAFIACalcu lat ion

order to  design  S-band  model  cavities・Fig．5   shows   a  three-dimensional   view

number  of  mesh   points   was   about  20000.   In  Fig．6,   the   TMoio  coupling
coefficient   is   plotted   as   a   function   of   the   slot   arc-length，The   coupling
coefficient  is  proportional   to  the  cube  of the   slot  arc-length・Figure   7   shows

even  at  a  coupling coefficient  larger than 0・05   for the  4-slot  ACS   in  contrast
to Fi９．3 for the ２-slot ACS.

slot ACS・Thus, we have investigated, through MAFIA calculations on a simple

the冗/2   accelerating   mode・Although   a   TM4io-like   mode   is   excited   in   the
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FIGURE     ６．Calculated     couplingFIGURE 5．A three dimensional view of
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FIGURE ８・Measured coupling coefficients
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FIGURE 9・Measured frequency spectra of
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coupling  coefficients  are  shown  in Fig、8   as   a  function  of the  slot  arc-length
e･It is seen that the coupling coefficient is proportional to G^-S, and 0.048 at 9

in Fig．9 as a function of the coupling coefficient k.  At k = 0.048, the TMiiq
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mode is kept away from the TMqio  passband・Furthermore, it is  seen that the
frequency   difference   between   the   TMno  mode and the TMqio冗12   coupling

proportional  to  the  coupling  coefficient k,  and  about  20%  for k  =  0.048．This
reduction is    5～10%  larger than  that  (10～1５%)  of .the  SCS  with  a coupling

cells・Therefore,  the 4-slot  ACS  is  a practical  solution  for the  difficulties  with
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axially   symmetric   structure   of   the   ACS   will   compensate   only   5～１０   %

We are  grateful  to T.  Nishikawa  and K・Takata for their  stimulating discussion “
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