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Abstract

In summer 2020, we upgraded the injection section at the Photon Factory (PF), and the new septum 2 magnet was
constructed for this upgrade. The former septum 2 magnet was installed in the septum vacuum vessel, but the new
septum 2 magnet was made to use it in the atmosphere with Inconel duct in the gap of the magnet, and the septum plate
was extended for reducing leakage field just like the septum 2 magnet at the Photon Factory advanced ring (PF-AR).
We decided the present septum magnet power supply was used after this upgrade, so the magnetic field decreasing by
the Inconel thin duct was compensated to decrease the magnet Gap height. We measured several characteristics of the
septum 2 magnet without thin duct, with 0.3mm SUS thin duct and 0.3mm Inconel thin duct. And we adopted the Inconel
duct based on the result of the characteristics measurement.
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Figure 1: the upgraded injection section. Upper picture is
the septum 2 magnet with vacuum chamber for BT line,
and lower picture is the whole injection section with the
vacuum chamber for the storage ring.
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Figure 2: PF septum 2 magnet. Left side picture is a cross
section of the magnet. Silicon steels are packed in the
cupper case.
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Table 1: Parameters of the Septum 2 Magnet

Maximum peak current 6000 [A]

Maximum peak magnetic field 8000 [Gauss]

Maximum DC voltage 1.5 [kV]
Pulse width 100 [usec]
Maximum repetition rate 12.5 [p.p-s]
Number of coil turns 1 [turn]
Magnet gap height 8.6 [mm]
Magnet length 1.0 [m]
Magnet gap width 19 [mm)]
Inductance of the magnet 3.7 [uH]

Cu[2mm] + silicon
steel[0.35mm]

Material of the septum plate

silicon steel:35H600
NSSMC

4. ETRL2EHA O

4.1 WESRIE

B D Gap NICTERZ Z7hEFRET5HE Gap HIZ
AT D VLA IDIRER N AT D, ZOMRE
I K ORES OP = LBk T5 Loss MEL D,

ZOREMEFALT A DICERA L 7ML, 0.3 mm
SUS #yERA 7K, BIO 0.3 mm Inconel BIFEHZ 7K
DINER 8 S VTR AE TREG I E 21T > 72, Inconel #4113
SUS #&0HAI 1.7 G & < IR m%ﬁnz‘éxﬁ%
EHIRFLERESN,

BT, P72 LEBRA D GAP IZHi AT D
728 2 mm DAL 50 ts BNz —F A L EEHL
77o AN DEFITEARET ANV E LT A IO IES
AU IEA#IE 2.505e-4 m? THD,

Figure 3 |ZJibtdiiff ( L30) L EIREE x5 0L
Xé’é?ﬁ(?%ﬂ)@f??%ﬂ??‘o Ebﬁ%ﬂiﬂn"? RN L s
ORI L DWE5 O L, SUS BN 7 D86
1%-1.56% ., Inconel BEPI X 7 RO 451X, -0.67% L
Do

F7=, AKX 7D Loss (LD EIRET X T DB
LD LZOfEIE, SUS %;%;.V\W INGEIE, -6.18%.
Inconel X 7 MEA13-3.78% CTH D, ZD _DDZhH
PRLEDEDE, ERELIIH T2 OWEIX, £
NEIN-7.74%E-4.45%L720 | Inconel RFENZ VT
M Loss 23D 7N N30 -T2,

WIZ, B —LETH NS —TF aA Va8 FHIc L
DHELT J7 M DRES Ai &2 E LT, JIEIX, Gap OH
DALE, B — a7 micar—yYk 72=0 LL T
50 mm 7>5-100 mm FT{T-7, Figure 4 |28 — AT
O 3 A~ I, 27 =y P OEFTTE
WD B RO DRIy D, Fio, WD OREFIT, #
AA 7 NOFEFRIZFHOLIRNER D, ZORS 4%
FE LT LY effective length [Z, 1009.35 mm EFFHAE
i,

Material of the magnet core

- 646 -



Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan

excitation curve
1.0

—— W/O duct
0.8 | —— 5US 0.3mm
061 inconel 0.3mm

magnetic field [T]

0.0 T T T - :
0 1000 2000 3000 4000 5000 6000
current [A]

PS voltage VS. current

6000
5000
< 4000
1=
T 3000
§ 2000 —e— W/O duct
—e— SUS 0.3mm
1000 —e— inconel 0.3mm
0 ; ‘ '
0.0 0.5 1.0 1.5

PS voltage [kV]

Figure 3: The excitation curve of the septum 2 magnet
(upper) and the pulsed current value for the power supply
voltage (lower).
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Figure 4: The magnetic field distribution along the beam
line. Magnet core edge is at Z=0 point. The magnetic field
suddenly decreases when over the core edge of the magnet.
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Figure 5: the setup of the magnetic field measurement for
the leakage field with the septum plate extension. The
search coil was covered with the simulated vacuum duct.

Figure 6 (ZE7 X LRAIER LRV GG & BT 2 LMK
%f 100 mm JE& L7235 5 OIS D RE R K2R~ T,
I T Z=0 DALENEATT DTy DALE THD,

?75A$ﬁ%ﬁ:§bf£b‘fa/\ . D bump O
{71 T 300 Gauss LA L, FFEE— L5 7RO HL T 100
Gauss BEEDIRNIEG RO DL EN b, Tk,
100 mm &7 ¥ LR EER LIZSGA1E, EONLETHE
Gauss P DRI L 72 D E DD >T7,

le=2 effect of the septum plate extension

IS

—e— bump position [normal]
—e— center orbit [normal]
—e— bump potison [extension]
—e— center orbit [extension]

magnetic field [T]
N w

[

-80 —60 -40 -20 0 20 40
z[mm] currnt 6000A

|
=
o
o

Figure 6: the leakage field from the magnet gap. The
leakage field form the magnet Gap is reduced by the
extended septum plate.
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Figure 7: Charging wave form of the septum 2 power
supply. The lower figure is an enlarged picture in the white
frame of the upper figure.
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Figure 8: recharging time for the voltage of the power
supply. The recharge time becomes long by the loss of the
thin duct.
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