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Abstract

It is important to damp higher-order modes (HOMs) of superconducting accelerators especially for energy-recovery
linacs (ERLs) of high current operation. Though various types of antenna/loop HOM couplers, beam-line HOM dampers,
and waveguide HOM couplers have been developed, there are some problems such as inner conductor heating of an
output connector for HOM couplers and low packing factor for beam-line HOM dampers. We propose a new design of
HOM coupler. These HOM couplers consist of a coaxial line coupled with a cavity or a beam pipe, and a rounded
waveguide which cuts off the accelerating mode. The rounded waveguide is similar to a coaxial line and the inner
conductor and outer conductor are connected with a plate which corresponds to waveguide side wall. This enables the
inner connector cooled down efficiently through the outer conductor. The RF property was measured with this HOM

coupler model The results of measurement will be presented.
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Figure 1: Analyticlal model of CWG.
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Figure 2: Cut-off frequency of analytical values,
simulation results and calculated values from average
perimeter of coaxial line.
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Figure 3: Setup of the CWG connected to the coaxial
transmission line.
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Figure 4: Transmission compared with coaxial line
and CWG.
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Figure 5: Transmission of CWG with different length
of CWG.

— 18.2mm
— 132mm [

Transmission (dB)

—8.2mm
—3.2mm
—-1.8mm

T
Frequency (GHz)

Figure 6: Transmission of CWG with different top

position.

PASJ2015 WEP(53

Transmission (dB)

Frequency (GHz)

Figure 7: Transmission of CWG with different angles
of CWG connecting plate.

3.2 TESLA ZE[E T /W2 X D HIE

TESLA ZZ{[d &5 /W2 CWG Z B0 F1F. Z2ii HOM
D Q HDZEALERIE Lz, Figure 8 DL HIZ3 &L
ZeRET /L C HOM B v 77— DAL I CWG % B
D AFiF 72, TESLA Z5iiz— > ReL%2E S TBIRICL
T HOM %541 & FE6IFRIC LTV 5 728, HOM D FfSE
ko T—HDE =53 I LT WV HON
HbH, T, THENDE —L34( 72 CWG
EATERAZCHEEZIT-> -, T@EROKET v
THIE= RO R B, 77 T
ERBERSEM L 720 HOM DO HFminikE->TL
FOF—FKB\H D, FZTT U T HEE E— Ll
WXt L CEhEFmC/Ze b Loy FL, CWG %
ENE . AKFEHIE. 4 5° FHEo 3 FEIZERY fF
. WIEEIT- T,

CWG DOAMEB QEDHIE X, CWG B2 WHED Q fH

(Qload(W/O-CWg)) L CWG =Y 'fﬂ‘” f:%ﬁ@ Q ’Tﬁ
(Qload(w-cwg)) %‘fﬁﬁb\(\ ykﬁ; D ;k&)f:.o

1 1 1

= — 7
Qext Qioad(W.cwg) Qioaa(w/o.cwg) ™

CWG OEFERIT 165mm O b D EFHV, CWG 4
SR S & Z RO Q2 ME L7z, Figure9
\Z TE111 &— RO RS, BEROMmE LT, %
WNELS RV E—b S, FICLVFASHD L ET—
NP7V 7R ED | SN Q EA/ NS L 72
Do

G .3 3 =3k ¥

Figure 8: Setup of CWG connected to TESLA 3-cell
cavity model.
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Figure 9: External Q-values of TE111 modes with CWG
connected to TESLA 3-cell cavity model.
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Figure 10: External Q-values of TM010-t mode with
CWG connected to TESLA 3-cell cavity model.
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