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EDDY CURRENT COMPENSATOR FOR A PULSED MAGNET

Kunio Koseki, Hisayoshi Nakayama, Masafumi Tawada, High Energy Accelerator Research
Organization, 1-1 Oho, Tsukuba, Ibaraki, Japan

Abstract

Japan Proton Accelerator Research Complex (JPARC) is under construction with a collaboration between Japan
Atomic Energy Agency (JAEA) and High Energy Accelerator Research Organization (KEK). The JPARC consists of a
180 MeV linac, a 3 GeV rapid-cycle synchrotron (RCS) and a 50 GeV synchrotron (MR). The bunch trains, which
extracted from the RCS, is delivered both to the “Materials and Life Science Facility” and to the MR, two beam
transport lines, 3-NBT and 3-50BT, are constructed. The switching of bunch trains is performed by a pulsed bending
magnet. The field strength of 1.21 Tesla with rise and fall time of less than 40 msec is required. It was found that an
effect induced by eddy current, which flows at thick end-plates, disturbs the flatness of the magnetic field. A simple
compensation circuit has been adopted for a cure. A result from a field measurement, which shows a sufficient flatness,

is presented.
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Rt 50 ohm
Ccl 2.1 mF
Re 200 ohm
Ce 105 pF
5-(b)
4000V
Exp
RC 5-(d)
Exp
< (a)
2 g
S 2000 ﬂ (b)
G) -
g O
55 -2000]
g N
s~ ;
— 20 —
T Wl ©
> =
S 3 -10
L 0L
20
% §, 10 - (d)
s O
g5 -10
8 -20 L | | | | |
0.00 0.04 0.08 0.12
time (sec)
5
(@ (b) (© (d)
6 1800A
JPARC MR
120msec
210"

638

1.6380
€
K
& 1.6370
£
_
el
1.6360
0.04 0.08 0.12 0.16
time (sec)
6
JPARC
(BL)
RL
RC
JPARC

(1
(2]
(3]

“Accelerator Technical Design Report for JPARC”,
KEK Report 2002-13, (2003).

K. Koseki, et. a., “Pulsed dipole magnet for the J
PARC MR", Proc. of EPAC2006, (2006).

Y. Tomono, “Magnetic after effect of cold rolled iron
(1), Journal of the physical society of Japan, Val. 7, No. 2,
pp174-179, (1952).

[4] Y. Tomono, “Magnetic after effect of cold rolled iron (11)”,
Journal of the physical society of Japan, Vol. 7, No. 2,
pp180-182, (1952).

[5] M. Negrazus, et. a., “Eddy current reduction in fast
ramped bending magnets’, |IEEE Trans. on Applied
superconductivity, Vol. 16, No. 2, (2006).

KEKB KEK-AR J

PARC



