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Abstract

Higher Order Modes (HOM) absorbers for superconducting cavities in energy recovery linac (ERL) have been
developing at TOSHIBA in collaboration with High Energy Accelerator Research Organization (KEK) since 2015. A
prototype HOM absorber for 1.3 GHz 9-cell superconducting cavity was fabricated in 2017. An aluminum nitride based
lossy dielectrics (AIN) cylinder was brazed in a copper cylinder which has lattice-like slots on the inner surface. RF
performance measurements of this prototype HOM absorber at room temperature and low temperature were carried out
at KEK. As the results, it was found that some HOMs were absorbed by the prototype HOM absorber. However, many
cracks occurred in the AIN cylinder before these measurements. R&D of brazing between AIN cylinder and copper has
started and a new prototype HOM absorber was fabricated based on the R&D results. The heat removal test of the new
prototype HOM absorber was carried out. RF measurement results of the previous prototype HOM absorber and
fabrication process and the heat removal test results of the new prototype HOM absorber will be presented in this paper.
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Figure 1: Prototype HOM absorber.

Heat absorption 10 W

Flanges material Stainless steel (SUS316L)
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Figure 2: Prototype HOM absorber was connected with the

single-cell cavity for RF measurement at room
temperature.
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Figure 3: Measurement results of HOMs Q values.
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Figure 4: The prototype HOM absorber with the single-cell
cavity was installed in the horizontal cryostat.
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Table 2: Brazing Conditions

Brazing material Silver
Process temperature 750 °C
Furnace atmosphere Vacuum

Figure 5: Test piece which brazed an AIN cylinder and thin
copper strips. The width of a copper strip is 3 mm.

- 1026 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

[ 7%
Figure 6: Outer surface of brazed test piece.

2 B DOFER T DA A S P BAIREE TBIE LA
BT ORBRAIZBWT AIN SVE—(Z7T79 70N

&I, 18 10mm O MOFER ;29I | Wrinix
BRI, 7997 DESITK 4.4 mm Thotz,

Figure 5 (/R TR B2 W TH LW uhz A7
HOM % /3 —ZHAAELTZ, HOM % /73— D AkIE
Table 1 LRIEREL T, $is V¥ —DNEBIZ Fig. 5 O
B AE T — AEBEELIE% ., )X — DI
SUS WD 7 I VB — MLz, Figure 7 (28T
LSGRIELT=7 B A 7 HOM # v /8 —% R,

TOSHIBA

Figure 7: New prototype HOM absorber.
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Figure 8: New prototype HOM absorber was installed in
the horizontal cryostat.
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Figure 9: Heat removal test results of the new prototype
HOM absorber.
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Figure 10: Vacuum test results of the new prototype HOM
absorber. The red line shows temperature and the blue line
shows vacuum of the new prototype HOM absorber.

5. F&H

2017 ARITRIEL 7= B b7 HOM # /3 —TB s
L 28 A B L S IE OMKIR IS W T HOM
O Q HAERELIAER, 7 ah¥ A7 HOM & L /3—|Z
XoT HOM MEEL CWAZEAfER LT, F7-. FEE
1L AIN SV & — DA ENH D 2B N TAIML
TeRBR 2B L, 2 E W TH i k24~
HOM # L/ 3—%ZELT-, ZOFH LW a4~ HOM
B =TT, BREVRBR 2 FE0 L7245 L IR EE
FIEET 10 W ZREVTEDZ LR LT, $-, B2
R E TR LR, 7 uh A7 HOM X L7 —DH| 3
HZ2EET 120 CX 72 B OR—F 2728 ~>T 9.7X
105 Pa 75 1.7 X107 Pa (217 EL7-, 7235, AIN L4R0D
AHFD R&D (ZHOWTCIE, A B bk T2 T E THD,

SE X

[1] N. Nakamura et al., “ERL-FEL based high-power EUV light
source for lithography”, Accelerator Society of Japan,
Nagaoka, Japan, Aug. 7-10, 2018, pp. 702-706.

[2] T. Konomi et al., “Design of the 9-cell superconducting
cavity for EUV light source accelerator”, ICFA Mini
Workshop on High Order Modes in Superconducting
Cavities, Rostock, Germany, 2016;
https://indico.cern.ch/event/465683/sessions/205580/#2
0160822

[3] T. Ota et al., “Development of HOM absorbers for CW
superconducting cavities in Energy Recovery Linac”,
Accelerator Society of Japan, Sapporo, Japan, Aug. 1-3,
2017, pp. 411-414.

[4] T. Ota et al., “Development of HOM absorbers for CW
superconducting cavities in Energy Recovery Linac”,
Accelerator Society of Japan, Nagaoka, Japan, Aug. 7-10,
2018, pp. 947-950.

- 1028 -



