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Abstract

We are developing of the narrow gap pulsed magnet as the application at the future accelerator
ring. For the small circumstance and high compaction array of the accelerator device in the future,
pulsed magnet must achieve a short pulse width according to a revolution time and the high-field
output performance in a narrow setting space. The narrow gap makes the magnetic field stronger,
which is for shorter length, and as a result the small size magnet makes the low inductance load for
shorter pulse. The structure we are developing is that one turn air-coil is implanted in the cylindrical
ceramic chamber thickness of 5 mm along longitudinal axis and integrally molded with ceramic. By
this structure, magnet pole edges can be close to the chamber inside diameter. We achieved the
continuous current-excitation examination over more than 200 days of 20 kV/7kA with succeeding
in the production of the dipole type prototype whose a bore radius and magnetic length is 30 mm
and 0.3 m respectively, and maintaining vacuum degree less than 10 Pa.
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Figure 1: Design of dipole type CCIPM for the
fabrication.
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Optimized field distribution for CCIPM design
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F)i;(;rure 2: The distribution of a magnetigﬁeld strength
with DC 1000A exciting current for the CCIPM
design of Fig. 1.

3. T2y -aq4)L—FE

af et T Iy E—RMET SR, R
FWTTEIaA NEET I v 7RIV IAALTL
WKL LIAAT# ., 800°COIREIZ L VERA 5 )
T B HENREBND, TO L THINN 2 B
BIZTRO SERETLND,

1) 03mOEFHENTDO D EED 2 A L% [FEE

(ZHE D IA T e HAIT
2) HOIABIEOBEEZEKEE 1.3X10" Pa -
m’/s THEERY 5 Bl

3) IAZHEITT 5 5 kA UL EDERIC X D5
Jtn /1L 0.1 MPa O K&JEITHE 2 2 1 150 L
4) A V% 10 um OLLEFEE THOIA T
5) HMOiALIL, Nikia—7 4 > 7D 800C D
FRIZ R 5 B 2E KU B OMERF
CZTHERDEMNE 03 m OESICEYETS
Ry T OB EEE ST AL THDH, D
FeA BT T, B2 K B IS ) DK & X
HEI. AR, BAIfFITE, RA DT
BESa L —Ty—, A NVMZARIBEE D EIEL
NHEHETH - T, EBEICZOHMBAEER co, T
BERBRAICBIT DT I v 7 EEIZELE, ~T—
7 Z 7 QMG % Figure 3 (2R, EiiBR A T
M Lz a o Hffx, BERKEE 2R 5 2
ERARET, B UHTHDIALE D 800°C D FHHIE
WCBWTHREBENKDOND Z L7202 L &l

- 661 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 WEP(072

Figure 3: A typical broken sample ceramic plate with
hair crack.
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Developing step

1% step : Coil shape and material, silver brazing volume, curing procedure

and jig were optimized by using ceramic plate test piece

2 step: Implanting techniques developed by ceramic test plate was
expanded to the cylindrical ceramic

AR 2 A

Implanting techniques

1. Cylindrical ceramic fabrication - Making implanting hole

2. Ceramic + coils bounding with silver brazing (including 800 degrees curing)
Flange sleeve bounding with silver brazing simultaneously in this step.

3. Vacuum-tightness check (1.3 x 10°'* Pa-m?*/S by He leak checker)

bl

5. Flange bounding with arc-welding of <300 degrees

6. Vacuum-tightness check again (1.3 x 101! Pa=m3/S by He leak checker)

Figure 4: The CCIPM fabrication procedure.
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Inner surface of ceramic chamber

Flange sleeve

Figure 5: The inner surface view of complicated
CCIPM without flange.
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Figure 6: Left; The normalized magnetic field
distribution on horizontal axis at the magnet center.
Right; The magnetic field strength distribution on
horizontal axis at 5 mm vertical shift from magnet
center.
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Figure 7: Left; The normalized magnetic field
distribution on beam axis at the magnet center. Right;
The magnetic field strength distribution on beam axis
at &5 mm horizontal shift from magnet center.
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Figure 8: Injection bump magnet at SPring-8 storage
ring and complicate CCIPM with ribbon heater.
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Table 1: Mechanical dimensions and electrical
properties comparison. About CCIPM, the properties are
for a coil.

Gap Length L C R
Magnet
B m) m) @H)  @F)  (mQ)
Iron- 56 0.32 4.5 357 385
core
CCIPM 960 0.30 0.8 2019 22
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Figure 9:

Conditioning setup.
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Table 2: Conditioning Parameters and Experiences
Supplied ..

current/voltage Condition Elapsed days
3.9kA/10kV  w/o thermal cycle 10
5.8kA/15kV  w/o thermal cycle 24
5.8kA/15kV ~ w/ thermal cycle 83
7.7kA/20kV  w/ thermal cycle 135

Total w/ thermal cycle, 218, 252
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