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Abstract

We develop a HOM-damping cavity in accelerator facilities with a next-generation synchrotron light source. A
waveguide-type ceramic vacuum window is also developed. During the cavity operation, RF injection to the cavity is
frequently down due to overheating or arc discharge on the ceramic. The overheating is caused by a large loss tangent
(tan d) of the ceramic. Therefore, such ceramic is removed after measuring the tan d using a network analyzer and
temperature rising by RF irradiation. On the other hand, permanent magnets are implemented around the ceramic window
to suppress the arc discharge. Electrons generated by a multipactor effect are suppressed by the magnetic flux.
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Figure 1: Photograph of ceramic window for HOM-
damping cavity in next-generation synchrotron light
source.
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Table 1: Loss tangent (tan d) as well as measured Qg for
A479B, A479U and A473

Ceramic Datasheet Measurement

tan o Qo tan §
A479B (1) 13200 1.2x10°¢
A479B (2) 13100 1.3 x 10~*
A479B (3) 13200 1.2 x 10~*
A479B (4) | <1x107* | 13200 1.2 x 10~*
A479B (5) 13200 1.2 x 10~*
A479B (6) 13200 1.2 x10°¢
A479B (7) 13300 1.2x107*
A473 6x10~% [ 6100 5.0x 10~%
A479U 1x107% | 12300 1.5x 1074
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Figure 2: Schematic of cross section view of wave guides
and ceramic in cavity method to measure Q.
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Figure 3: Correlation between tan § of ceramic A479B in
waveguides and Qg value of the waveguide on simulation.
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Figure 4: Photographs of RF high power test.
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Table 2: Temperature rising AT of ceramic samples in
measurement and calculation during RF irradiation.

Ceramic RF Power AT AT
Measurement ~ Simulation

A479B (1) 13K

A479B (2) 12K

A479B (3) 13K

A479B (4) 100 kW 12K < 25K

A479B (5) 13K

A479B (6) 12K

A479B (7) 11 K

A473 20 kW 32K 30K

A479U 100 kW 20 K 25K
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Figure 5: Photographs of the ceramic window at arc discharge.
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Figure 6: Cross section view of permanent magnets and
support structure.
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Figure 7: Magnetic flux distribution around ceramic win-
dow of HOM-damping cavity.
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Figure 8: Secondary Electron Yield (SEY) distributions of

TiN [6] and DLC as a function of incident electron energy.

PASJ2021 WEP044

TR & HZ2Ef (AR BEAFAE T B

R

Rt 73w 7RBOBF - BEXE T AL X — IR
e RS BRI T ko TITb R E L7z, AUFZRICEEL
THEMEI L2 KB ERTHEZ L, 7 I v IR
@@Wk%tof\ﬁkiﬁfﬁﬁﬁﬁﬁ K, B
B HHEZK axE - 7y 7R BT K

’rfmjjb\tt‘é‘ibto DLC a—7 4 ¥ 7L T,
%l%wﬁ—ME%H%%%ﬁﬁ%&mﬁﬁ&%%%ﬁ
XL, HAa—74 v 7er X —HAat ABEARE
K, ®RiEHERICIEE Iy Z7ICDLC 2a—T7 4 V7L
TIHE % L7z, SEY HIETIE. & rL¥ —NIEEge
FERE IR RICHEEE 2 HH ST\ &, i@l
FEICOWTHIEREET X L, HHICE#HZHL L
TET,

BE

[1] National Institutes for Quantum and Radiological Sci-
ence and Technology, “Accelerator design report for
3-GeV Next-Generation Synchrotron Radiation Facil-
ity”, https://www.qst.go.jp/uploaded/attachment/18596.pdf
(2020).

[2] H. Ego et al., Proceedings of the 11th Annual Meeting of
Particle Accelerator Society of Japan, Aomori, Aug. 9-11,
2014, P.237-241, MOOL14, (2014).

[3] H. Ego et al., Proceedings of the 9th Annual Meeting of
Particle Accelerator Society of Japan, Toyonaka, Aug. 8-11,
2012, P.154-157, THLROS, (2012).

[4] H. Xu, M. A. Shapino, R. J. Temkin, Measurement of in-
ternal dark current in a 17 GHz, high gradient accelerator
structure, Phys. Rev. Accel. Beams, 22, 021002 (2019).

[5] S. Mori, M. Yoshida, Multipactor suppression in dielectric-
assist accelerating structures via diamondlike carbon coat-
ing, Phys. Rev. Accel. Beams, 24. 022001 (2021).

[6] Y. Yamamoto, M. Michizono, Proceedings of the 16th An-
nual Meeting of Particle Scociety of Japan, Kyoto, Jul. 31-
Aug. 3, 2019, P.1015, FRPIO02 (2019).

- 737 -



