Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan
PASJ2016 TUP111

PF-AR AH X vh— R Ut T2 LEHR DS AIE

MAGNETIC FIELD MEASUREMENTS OF THE NEW KICKER AND SEPTUM
MAGNETS FOR PF-ADVANCED RING

OB R BET OKH @R, RAR R, thR sk, Br b BES, mok iz, WL FEE
Akira Ueda *, Seiji Asaoka, Tohru Honda, Shinya Nagahashi, Norio Nakamura, Takashi Nogami, Hiroyuki Takaki,
Takashi Uchiyama
High Energy Accelerator Research Organization (KEK)

Abstract

From July 2016 we are constructing a new beam transport (BT) line for the Photon Factory Advanced Ring (PF-AR).
The new BT line was designed to transport the full energy 6.5-GeV beam directly from the LINAC, and the top up
injection will be possible for the PF-AR. We designed and produced new kicker and pulsed septum magnet systems for
this project. Two pulsed septum magnets and three kicker magnets are used for the injection of the 6.5-GeV beam. The
kicker magnets were designed as a window frame type ferrite core magnet. The septum magnets were constructed with a
passive type magnet, a copper eddy current shield and a silicon steel magnetic shield. The magnetic fields of these magnets
have been measured by the search coil method. We paid attention to evaluating eddy current losses of the metal coated

ceramic duct or the SUS beam duct in the magnetic field measurement.
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Figure 1: The new injection point at the southwest side of the PF-AR. There are two pulsed septum magnets (S1 and S2)
at end of the BT line and three kicker magnets before and behind the new injection point.
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Figure 2: The kicker magnet. The main body (left) is
covered with shield box (right). The search coil is insert
in the magnet gap for magnetic field measurement and the
XYZ stage is reflected in the shield box (right).
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Figure 3: the current pulse shape of the kicker magnet.
The large ringing wave is preceded after main pulse.

Table 1: Parameters of the Kicker Magnet Systems

Maximum peak current
Maximum DC voltage
Maximum repetition rate

Current pulse width

Magnetic field pulse width

(with ceramic duct)
Magnet gap height
Magnet length
Magnet gap width
Number of coil turns
Inductance of the magnet

Material of the magnet

3500 [A]
45 [kV]
12.5 [p.p-s]
2.4 [usec]
2.5 [usec]

52 [mm)]

250[ mm]

126 [mm)]
2[turn]

4.7 [uH]

Ferrite : CMS10

Ceramic Magnetics
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Figure 4: the kicker pulse without ceramics duct
(upper) and with ceramic duct (lower). Lower wave
form is warped by eddy current effect of the Ti
courting.
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Figure 5: The excitation curve of the kicker magnet
(left) and the magnetic field distribution along the beam
line.
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Figure 6: beam timings in the kicker pulse.

Table 2: Kick Angle at Electron Beam Timings

A B C D E
3.4% 0.8% 2.3%

100% 0%
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Figure 7: septum I (left) and septum II (right) magnet.
Septum II magnet has an extended septum plate and tin
vacuum pipe within the gap.

Table 3: Parameters of the Pulsed Septum Magnet
Systems

Maximum peak current 8000[A]
Maximum DC voltage 3[kV]
Pulse width 100 [usec]
Number of coil turns 1[turn]
Magnet gap height 10 [mm]
Magnet length 1.5 [m]
Magnet gap width 23[m m]
Inductance of the magnet 7[uH]

silicon steel:35H600
NSSMC

Material of the magnet
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Figure 8: the septum pulse without the thin vacuum
pipe (upper) and with the thin vacuum pipe (lower).
The blue line is a current pulse, the red line is a
magnetic field pulse and the rose line is a signal of the
search coil. Lower wave form is warped by eddy
current effect of the thin vacuum pipe.
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Figure 9: The excitation curve of the septum magnet
(left) and the magnetic field distribution along the beam
line.
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Figure 10: the leakage field from the magnet gap. The
leakage field behind the septum magnet is reduced by
the extended septum plate.
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Figure 11: the leakage field (red) beside the septum
plate. The leakage field is occurred by eddy current of
the septum plate after septum current pulse (green).
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Figure 12: the leakage field beside the septum plate.
The leakage field is reduced effectively by 2mm cupper
and 0.35mm silicon steel septum plate.
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