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Abstract

The two eddy current type septum magnets (Eddy septa), which were installed in J-PARC MR in 2022, are part of the new fast
extraction (FX) magnets. In present, their operation have no problems, however, we have still technical issues. One is stability
of the output pulse current. The present operation condition, which was optimized by tuning of the extraction beam orbit, is not
ideal for sufficient stability. We evaluated the stability with the present operation condition in 2025, and we found that the peak
current of one eddy septum has a large halo component. We verified the impact of FX kickers noise and the extraction beam
on the stability in 2024 and 2025. No impact of FX kickers noise was found, but, an impact of the extraction beam on the halo
component was found. Second issue is residual field in the circulating line. We measured residual field of one eddy septum

in 2024, and the field integral was sufficiently small, but the quadrupole component, K;L

= (4+1.77£0.03)x10~* m™!, was

larger than the leakage field of other FX septa obtained in 2022 and 2023.
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Figure 1: Circuit diagram of short-pulse power supply for the
Eddy septum magnet (upper), pattern charging voltage (lower

right), and output pulse current waveform (lower left).
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Figure 2: Photographs of the eddy septum magnet and mag-
netic shields.
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Figure 3: Normalized current difference of the Eddy-1 (left)
and 2 (right) with the set voltage of 2.244 kV, 2.3 kV, 2.4 kV,
and 2.5 kV.
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HINSLKARPEHTELETH D, TDH5EES
N7z EEIZE D U — AE T %
B ZBHEPR N HWTE T,

4.2 FX ¥ v 71— O8I

—_ Beam extraction timing Beam extraction timing
0.12 0.4

E. Eddy-1 Eddy-2
P 0.08 0.2

s 0.04 ‘ 0 Mf

< 0 | |

= i —0.2

&J —0.04 3 3

L —o0.08 —0.4

x 0 100 200 300 400 500 600 0 100 200 300 400 500 600

Time[ps] Time[ps]
0.16 0.14 -

— — Kicker OFF Eddy-1 — Kicker OFF Eddy-2
= — Kicker ON 16 =100ppm | 0.12 | — Kicker ON 10 =42 ppm
c 1o =108 ppm 1o =38 ppm
5 012

g 0.08

© 008

w

(] b 0.04 |

= 0.04

=

= L

(]

0 L
6882 6883 6884 6835 6836
Peak current [A ]

Casz sas3 sssa cazs 6836

Peak current [A]
Figure 4: Kikcer noise waveform (upper) and comparison of
stability of the Eddy-1 and 2 with kicker and without FX-
kicker noise (lower).
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Figure 5: Peak current distribution of the Eddy-1 and 2 with
extraction beam (beam on) and without extraction beam (beam

off).
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Figure 6: Longitudinal distribution of the residual field on cir-
culating line.
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Figure 7: Horizontal distribution of BL of the residual field on
circulating line.
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