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Abstract

In the main ring (MR) of the Japan Proton Accelerator Research Complex (J-PARC), the beam instability during the
slow extraction (SX) is a current issue. The improvement of the instability was observed when the longitudinal emittance
blow-up was introduced. Effective schemes for the blow-up are required for the further beam upgrade. The introduction
of the very high frequency (VHF) cavity with the resonance frequency of ~100 MHz is one possible solution. This paper
reports the design of the input coupler for the VHF cavity and the results of the performance tests for the prototype coupler.
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Figure 1: Cross-section of the VHF cavity.

Table 1: Specifications of VHF Cavity
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Figure 2: Cross-section of the input coupler.

Table 2: Power Capacity of Coaxial Line (kW) [8]

SMERNAE [mm] 50 MHz 100 MHz 200 MHz
77 55 40 30
120 90 70 50
152 105 102 80

Table 3: Power Attenuation of Coaxial Line (dB/100 m)
[8]

SMERNAE [mm] 50 MHz 100 MHz 200 MHz
77 0.24 0.34 0.5

120 0.15 0.21 0.31

152 0.12 0.18 0.24
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Figure 3: Simulation result of S;; for the input coupler.
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Figure 4: Prototype of input coupler.
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Figure 5: Setup for the S-parameter measurement.
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Table 4: Specifications of Materials in Simulation

WREESR BFEHEAL BRUSEER [S/m]
A479B[9] 9.9 4x10 .
Fa 2.1 2x10 -
£ - - 5.96x107
AFULA - - 1.39x106
TAI=ZTL - - 3.56x107
ECE 1 - -

Figure 6: Model for the S-parameter simulation.

%, T2 %1% 263 MHz & 432 MHz ICH A — 2713 R
BRI HEENEN 690 mm, 1140 mm THY, Fig. 5 D
INCT — X E D IEEE G5, RO B
B E L IR EE L T — R — 8 ORI E Rl &
AL, RIE#ET — R —E OB IDZENZETS
D,

200 MHz LA FClE S;; 73-36 dB LA F&7e~>ThY,
KR THH-27 dB UL FE+ 5zl TW\d, BE—I M
117.95 MHz 75 N2D1%, FICRIEE T — S —%
EDHEREIC N T v —ax s ZDEETHD,
Figure 3 & 7 Z b D L EREBLIRCIE, J0/h&7RY
H— AR TED,

0
-10 I
/
20 II
@ 156 %V[HZ 3 ’,
=~ -30 | y -
i _ p
40 oL "\\’\ \432 MHz|
1 H
i | :
Lo\ 263 MHzl|..| — simulation
>0 \;/ - - - measurement
-60 I :
200 400 600 800
Frequency (MHz)

Figure 7: Measurement and simulation results of S;;.
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Figure 8: Setup of the helium leak test of the prototype.
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