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概要(ABSTRACT)
The tuning of four-vane type radio-frequency quadrupole (RFQ) linacs is difficult, mainly be

ause dipole modes whose resonant fi℃quencies are close to that of the accelerating mode easily mi】

lave been mainly used so far・However, the VCR is difficult to fabricate and is less reliable unde

ions using the MAFIA code package with an increased number of meshes ai℃presented.綴
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Principle and Insta皿ation Method ofthe PISL
The tuning㎡four-vane type radio-frequency quad-

ating mode easily mix with the accelerating mode・In order
to avoid dipole mode加湿ng, several pairs of the vane

and is referred to as a冗-mode stabilizing loop (PISL).The

couplers・The results of recent calculations using the MAFIA

The principle㎡the PISL is detailed in ref. 3. It is
briefly described by using one type㎡the possible PISL

four-vane type RFQ cavity・Each bar is connected to the walls

hole bored in the vane・These loops are referred to as PISLs.

the conductor, as does the integral㎡the electric field along
the closed loop. Then, the magnetic flux shown in Fig.la) or
Ic) can enter inside ofthe PISLs, while the flux of Fig､lb)
cannot・Therefore, the PISLs have little effect on the field

flux shown in Fig､lb) will make a detour around the loop.
increasing the resonant frequency･In this way the PISL

coupling strength as the lowest-order approximation・Since

mode shown in Fig.Ic), the other pair㎡PISLs must be

A practical wayminstall and cool the PISLs is
schematically shown in Fig.3.The PISLs can be fabricated
from outside㎡the cavity by inserting bars after assembling

fabrication ofthe PISL will be much easier than that㎡the

and independently with the rf contact point・Therefore, high
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which is schematically shown in Fig. lb) or Ic).Its resonant

ating mode.^ The dipole mode with a resonant frequency

tion・Since the dipole mode gives rise to beam bending, the
加湿ng ofthe dipole mode reduces the acceptance㎡an RFQ.

have been used in most㎡the successfully operating four-
vane type RFQs・Although an RFQ with several pairs of
VCRs is stable against the加泣ng of dipole modes, it is

be machined in a narrow region inside of the cavity・In
particular, the cooling㎡the VCR and the electrical contact
between the VCR and the vanes (important伽Pthehighduty

closed-loop couplers・This concept is referred to as a PISL (p-

only for the four-vane type RFQ cavity, but also for a冗-mode

shown that the VCR can be regarded as one version㎡the

In this paper, the results㎡recent calculations are

age '̂̂  with an increased number of meshes・These calcula-

僻
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At first, the resonant frequencies㎡the lowest-order

one-quarter㎡the structure was necessary for the calcula-
４.This structure, whose length L. is 17 cm, is referred to as
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Fig.１．Magnetic field patterns ofthe quadrupole mode (a) and the two degenerated dipole modes (b,c). Fig.２.Arrangement of PISL.

ture shown in Fig. 5．This structure is the same as the

boring quadrant caviw.The cross sections ofthe bar and the
clearance hole are cir℃les with radii of 2.5 and 7.5 mm,
respectively・These values and the position ofthe PISL were

cooling path and rigidity・This structure is referred to as a
PISL-JHP・The obtained magnetic field patterns of the

Figs. 6 and 7, respectively. The magnetic flux㎡the dipole
mode cannot enter inside of one ofthe PISL (see Fig.7a)), as

The results㎡the calculations are summarized in
Table I・In order to study the accuracy ofthe calculations

0
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the rigidity, are presented．The MAFIA analysis on this

The next step ofthe study ofthe PISL ismtest the
performance㎡the PISL empirically by installing the PISLs

謡職鮮麗蓋撫総蕊希潟撫浮職
総話霊繍:謡蹴鯛捌霊鰯竃蕊揺:霧辱洲hose ofｏｒｑｅｒ

】 Ⅱ Ⅱ Ⅱ 】 【 加 Ｙ ｒ 】 【 、 【 】 Ｙ １ 【 】 ノ ’

【且ｌＫＪｑⅢﾛﾛ ﾛ【】ＫｎＥ

there柵淵矧繊舗芸雛舞淵謬F撫聴
淵溌篭瀦簿撫:： 1.  A. Ueno et al., "RF Field Measurement of an RFQ Cold

２．Ｈ､Ｒ･Schneider and H・Lancaster, IEEE Trans. Nucl.
Sci., NS-30, No.4,3007 (1983).

3．A Ueno and Y. Yamazaki, to be published in Nucl・Inst.
and Meth.Ａ

4. T. Weiland, Part・Accel､17,227 (1985).
5. R・Klatt et al., 1986 Linear Accelerator Conf. Proc.，

２７６(1986)．
６．Ｙ・Yamazaki, "Development of a High-intensity Proton

7．K. Halbach et al.. Part. Accel. 7, 213 (1976).

“
- -

６
１

、

TAＨｎ面I

Structui℃ 貧Ⅷo*
432.244
429.410
412.698

1㈹1４
９７０７
９２２７

418.810
416.156
447.778

9836-13.434
9532-13.2脚
724335.080Fig.3. Practical way to install and cool the PISLs.
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Fig.4.Three-dimensional computer plot ofthe STD《Ⅱ
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疏9.7.PISL-JHP's magnetic field patterns of the lowest-
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