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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 VHF cavity and the input coupler for the longitudinal emittance blow-up.
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Table 1: Specifications of RF Systems in MR
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Figure 1: Momentum pattern of beam (top) and RF voltage
# yuichi.morita@kek jp pattern (bottom).
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Table 2: Specifications of VHF Cavity
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Figure 2: Longitudinal emittance as a function of time.
Black and white squares represent emittance blow-ups at
FB (wn /ws~=16) and FT (. /ws~=06), respectively.

7

6 B
§5
) [a]
s
=]
2 3
E LI ] a g
Mmoo a - g B
a
e =" o
l [ I ] =To O o o o
0
0 5 10 15 20

@y, / @

Figure 3: Longitudinal emittance at 2.0 s as a function of
wn /ws. Black and white squares represent emittance blow-
ups at FB and FT, respectively.
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Figure 4: Cross-section of VHF cavity.

SIFEFZXT5 Carson’s rule [ZEAENHEEEIC

NFHAE % 52 7 s D SE5h 72 B B 5y BW 1%
BW =2£,(1+ A¢y,) (3)

EREND[6], 22T, fo (INAZFHE M S TS, Jo
T, Adw=n & D& 220 D JEI Fos7 1% 50 kHz LA E Tz
FIUE7Z2 720, TS T, QuiiE L TiE 2400 LL T 233K
HND, AFTR— NI ZEIRN TR D3 it 58 < 22 DA
fHEICALEL, V—T T o T F I k> CTEMEREE T 5,

FEE N FRLEEWEIEIT 57212 Zn &S
2T AITZ2BF Fig. 4 DI 50Q #&8m D H AR — R
(15, 12720, 3.3 EiCnD IO, IEREB LMK T
LCLEIDT, 50 Q #KIDOAEAGINIEZ DAL v F N
VB REMEN DD,
32 [EAMEEHEAE

HFSS \ZXAE AR R AT 7, IRE W $L 117.95
MHz %5572 O ~HEI Fig. 4 D@D THD, PEED
SMEIL MR OB — 2347 #8134 mm (ZH b, 250
FEIZH L TIROENTZ AR =R E T D712 700

-791 -



Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

PASJ2018 THPO11

mm LA FEVIHFIRREFR L=,
3.3 B

AT —=F5 100kW B —2 DB I1H ASILTIZLED

ZEROHLOE ORI A G R LIRS R A Fig. 512
AR, RO Fig. 4@%7/»@ﬁﬁﬁ”ﬁf&‘>é 7]
R—=EDHH55 . ZEiRO P LN~ EDE

i RS PRGN jJﬂLaarkL“Ci?)OkVLﬁ)

BoHan, AR —IREWE A TR D L2720,
60 kV OIEREEFHND, JZOT WHET LTI
50 Q IROFWAYVEZ DA TF DLEEE Z BN
%, Wb IbIZEy, AR =35 5545 T 50
KV UL Eon#EFE bxﬁ%%né%wwﬁ:@ﬂm“é

500x10°

400

300

200 ; /
- \g
0 =2 =

0.0 0.2 0.4 0.6 0.8 1.0
Distance [m]

Electric Field [V/m]

Figure 5: Simulated electric field distributions along
longitudinal axis of cavity.
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Figure 6: Cross-section of input coupler.
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Table 3: Specifications of RF Window [7]
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Figure 7: Simulated S;; of input coupler.
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Table 4: Parameters for Structural Analysis[8]
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Figure 8: Simulated displacement (top) and strain (bottom)
of RF window in vacuum test.
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