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Abstract

The repetition rate of the J-PARC main ring (MR) will be changed from 2.48 s to 1.3 s in order to achieve beam
power of 750 kW. The high repetition rate operation requires magnetic field in the MR quadrupole magnet to be changed
more quickly. The rapid change of the field increases eddy current in the vacuum duct of the quadrupole magnet. The
eddy current generates magnetic error fields and induces beam losses. The beam losses should be treated to achieve 750
kW, and we estimated the error fields by 3-D magnetic simulation. We optimized the 3-D model for the simulation, and
succeeded in reducing the field uncertainty less than 0.01 % in the static magnetic field simulation. We estimated the

error field by the transient magnetic field simulation, and found out that the error fields were 0.5 gauss at most.
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Figure 1: Schematic view of J-PARC Main Ring.

- 1065 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

PASJ2017 WEP078

% 5101520253035 4045 50
X (cm)

Figure 2: Schematic view of the quadrupole magnet in the

MR.
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Figure 3: Schematic view of the simulation model.

WIZYIalb—ya VTOfNENSRZR — DWW TE
FH9 %, Figure 41231 VIZH L 7ZEBIRD/NX — 2 %R
T, MEEhASERE], Mt 2SER TH B, BMTIE T AL
W24 X—=2EPNTED, OB 24 fEH38LD
B ZEFREN S, MHEFABDOETRMED 3 GeV DT —
LRSS U, THEHO Y —L000 UKD
EFEH 30 GeV IZHHY T 5, F-ENBTD 248 B
MORUTHHINTVWSEER/SNZ— >, KDY 1.3 i
DELTOIMENRX =V Z2HEUZBRNSIX— V2R
T, NEEFOBEFRIZAL—V Y 7 LIREN B NEA A
N5 014 PO E TTRAIBIZNS EDE7-80, Alb—
VIR TIRBRIIEAMEEZ LD, MATAL=Y Y

T TSGR DO T L D EERODIEL K E B
AN, I THEBEED»S 02 B TOMBOME
WOEAEY I a2l —Ya itk RES -7,

—— 1.3 s repetition

—— 2.48 s repetition

st
5 500
© L

[rd 1
0 0.5 1 1.5 2 25
time (s)

Figure 4: Current input for the simulation.
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Figure 5: Schematic view of the mesh unit.
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Figure 6: Comparison of the simulation result.
= 20
é ( —— befor optimization
(=] 1
? 15:— —— after optimization
@O 10
Q
5(1
ol It
[l i | 1 lll‘l l]ll[lll“l]'[ll

o 1 2 3 4 5 &
position (cm)

Figure 7: Distribution of the non-uniformity.
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Figure 9: Position dependence of the magnetic field.
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Figure 10: Position dependence of the error field.
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