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Abstract

J-PARC Main Ring (MR) is currently working on improved beam power to 750 kW by shorting the beam operation
cycle from 2.48 s to 1.3 s. Upgrade of the four High Field Septa (HF FX-Septa) will be completed in 2021. The present
power supplies will be reused at that time. The new three HF FX-Septa were produced in 2015. In 2018, the first
operation test of the one of the HF FX-Septa was conducted. The high repetition rate operation had no trouble. The
magnetic gap fields and the leakage field were measured. We found a discrepancy of 0.4% between the neutrino and
abort extraction. The leakage field and field integral were small at the center of circulating line. The end fringe field was
large. We found an asymmetric field along transverse direction.

1. J-PARC

KT IR es e J-PARC 1% 400 MeV-LINAC,
3 GeV-Rapid Cycling Synchrotron (RCS) & 50 GeV-Main
Ring (MR) @ 3 ﬁ@ﬂuﬁ%ﬁt%g\ Az i Bk 7 SE R i 5% |
(MLF) = a— MY JERIEHR (NU). » e v FEEiE Power supply for HF-Septa

% (HD) @ 3 DDEBRMH CHK I hTn5 [1]. MR T
LiRCS M5 8 ATy D3 GeV BT —A%EZITH M
D, 30GeV IZMEL 7248 NU F 7z 1& HD (2 &3 21 ves C%
EETH D, NUBEERKO MR O D& LJEMIL 248 s —|< ﬁ 3
THhbd, NUEHIEDEE MR 75 NU ~ 8 N7 v | -
S ps ORIZHIS T2, THZ2 @ WNELD U (Fast Maximum Output Current (A Current Pattern
eXtraction;FX) & M., NU NOERAMFE Y —L87 — SM30 SM31 SM32&SM33 of FX-Septa
IHAERI S00kW TH B, E—LAT—DOHFHETH S K

750 kW [2] Z3ER T 5 7= b1z 2021 4Rz v R UJEsy  Figure 1o The present FX HF-Septa, their power supplies
% 1.3 s IZEEMiL ST 23 CTH 5 [3,4] (1 Hz L2 1E.3),  and output current patterns.

FIZEIERED 1.3 MW I IZE R D 72124 0 R U A

Mz 116 s 2T 2 FEHRETIZANT NS, 1 Hz b

D7z EBEMATABFROHFAENEATE D, 2018 I

VAR e R A A PR FR IR & SREUT & A 7l AR BR M T

7[5, MR ABERFA & MRFX fE#AD 1Hz 6 2. FXAS#S LTS LBHA

£ 13 MW *T’@@U?ODT » 7T — w’@’“ © X ERBE TR LAty R B ETHYIT O
W E REIRTLIRATTCHATAFEEEEBEWATDH

w3, FXHEJ A thUl RE — L\ (NU) 71 /it N - N "
R AR S e b B m% 3. U— A ERAiD 5 2T SM30, SM31. SM32.
'~ M (ABT) 71 ~ic SM33 L IF ATV (Fig. 1(1). SM30 ¥ SM31 I

WMATHB 6], 2N5DT7Y T L —RidFv h—4& . Gl & T v . -
WAREROWE L KiES., ast 72 L& EﬁﬁE@ﬁC §7§;W‘£ﬁ% ;t71 O@jﬁgi%@;ﬂf?f 2 E@E%F

Pl DI EX MRS (High Felb D £ 725 ooty (5. WmMEN I L — L2 DOMD

ratidri- ALIE S Do U ¥ — A DA 49 T 1728 O B A7 S 2 355
ZEMTH B, SM32 £ SM33 iﬁﬂ&?’)’ﬁ“éJ\LT%th
HIZ b B il 7R WERGCH B, ERGE
BEACTHURMOBEABEHLTH Y, WHERTH 2

* tatsunobu.shibata@j-parc.jp

-85 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 THOHOS

SM30, SM31 iZZFnZFh 1 BT D, SM32 & SM33 1
FHOT1IHDER, Get3BDBREZMHAL TV,
EIROFAM M % Fig. 1 (F) 125”7, AC6.6kV % AN
L. AC/DC I N—RIZE->TEHEL=DCETE% 2
ADIGBT Z## U7z F 2 v /S—[ET/NE — VBRI
BT 5, BRONR—=VEEPT Z v MR A (FB).
79y by 7 (FT) OBEIRMIEE CREERIECHIE D
TE3, WED XL IR —ViERIZLEN 1.5s. FB »
5 FT £ TONH B D EEEIZ MR O Y — A JIERH &
FU 14s ThH5,

SM33

Present
SM32
NU

% g
T=Tesla
-

New
ew | e

SM30 SM31

QDT w
m Abort

N\

Figure 2: The layout of the present and new FX HF-Septa.
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Figure 3: The new FX High-field septum magnets.
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Table 1: Comparison of the Present and New High-field Septa. NU Means Neutrino Line. ABT Means Abort Line.
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Figure 4: The waveform of magnetic field in 2.48 s, 1.32 s,
1.28 s and 1.16 s cycle.
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Figure 6: The Magnetic Field along the beam direction of
Neutrino and Abort extraction.
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Figure 7: The field integral of the gap field along neutrino
and abort extraction.
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Figure 8: The gap field at flat bottom current (Left). The
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Figure 9: The leakage field along the circulated line. Cen-
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dent field integral.
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Figure 10: The comparison of the leakage field between
data and simulation.
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