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Abstract

At the J-PARC Main Ring (MR), there have been various investigation carried out at the moment aiming at the beam
operation of MW order. As one of the investigations, a study of the Rapid-Cycling Synchrotron (RCS) magnets was
implemented. Increase of the extraction energy of RCS was needed to reduce beam loss, as beam loss in the MR injection
region was large under influence of Space Charge effect at the injection beam of 3GeV. Therefore conceptual design of
the extraction energy upgrade using dipole and quadrupole magnets of RCS was performed. In this paper, we will report
the contents of the study in extraction energy upgrade of RCS magnets and problems which became clear as a result.
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Figure 2: Saturation characteristic of current and
magnetic field in present dipole magnet.
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Table 1: Parameter of the Quadrupole Magnets of RCS

Family Number Bore N Leff Imax
Name Dia: rumspole]  [m]  [A]
[mm]
QFN 12 290 32 0.828 1274
QDN 12 290 32 0.828 1313
QDX 9 290 32 0.828 1181
QFM 3 330 32 1.042 1180
QFX 12 330 32 0.640 1640
QFL 6 410 32 1.072 1797
QDL 6 410 32 1.072 1819

Table 2: The Design Current Value of Each Quadrupole
Magnet in the Time of Extraction

Family Kl 1[A]
Name [1/m] 3GeV  3.4GeV  15%UP
QFN 023930  964.0 1067.5  1227.6
QDN 023930  964.0 1067.5  1227.6
QDX 021385 8614 953.9  1097.0
QFM  0.18424  763.6 8456 9725
QFX 016110 10872 12039 13845
QFL  0.19433 12085 13383  1539.0
QDL 0.19511 12134 13437 15452
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Table 3: Parameter of a Dipole Magnet of RCS
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Figure 3: Dipole magnet design cross-section of
3.4GeV.
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Figure 4: Saturation characteristic of current and
magnetic field of 3.4GeV.
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Figure 5: Saturation characteristic to extraction energy
from RCS.
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Table 4: Parameter of a Dipole Magnet Power Supply of
RCS

NG A—H BITEME  4GeV 4t
A= R F— Einj[MeV] 400 400
H =L — Eext[MeV] 3000 4000
B A Idc[A] 1654 2017
Tac[A] 1007 1409
Imin[A] 647 608
Imax[A] 2662 3425
it RN A 1801 2249
A 1 [ E
E[V] 9969 13939
AUETHEA
A [mH] 63 63
EFHRHIQ]
(60°C) 31.8 31.8
AVETBA
Fa—27 F72A  [mH] 63 63
ELFEHEHT
[mQ](60°C) 25.7 25.7
a7 o %@éﬁg[ F] 1287 1287
V] 9969 13939
[ERGRER HEEV] 2661 3219
H T ER[A] 1667 2017
AR EETR HJJEEE[V] 5832 8154
H T ETR[A] 1587 2219
W r—T v BIET T A[V] 6600 11000
WA 325 325
S &3
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