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Abstract

We have investigated the design of a 1.5-GHz third-harmonic cavity which is used for lengthening the beam bunches
in the proposed KEK Light Source. In this cavity, the TM020 mode is used for beam acceleration by referring to a
pioneering work by Ego et al. [1,2]. We will use rod-type higher-order-mode (HOM) couplers to damp harmful parasitic
modes. These HOM couplers are located where the electric fields of TM020 mode are nearly zero in order to decouple
them to the TM020 mode. We investigated the parasitic mode damping of this cavity using computer simulations.
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Table 1: Parameters of the TM020 Mode of the Cavity

Resonant frequency (fres) 1499.75 MHz
Unloaded Q (Qo) 37,400 (34,400%%*)
Ra/Q * 772 Q

RF voltage/cavity (V) 156 kV
Dissipated power/cavity (Pc) 9.2 kW

* Defined by Raw=(Ve)*/Pe. ** With HOM couplers (L1=35 mm).
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Figure 1: Cross section of the harmonic cavity. Electric
fields of TM020 mode are schematically shown by red
arrows. Unit: mm.
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Table 2: Properties of the Principal Parasitic Modes

Mode f Rw/QO  RJO o O
(GHz) (@) (Q/m)

TMO010 0.6524 168.1 - 45 32
TM110 1.0370 - 1026.4 32 15
TE111 1.6543 - 9.2 3500 4414
T™O011 1.7149 6.2 - 460 <55
TM111 1.8913 - 148.3 220 <20
TM120 1.8969 - 554.2 59 380
TE121 2.1327 - 10.8 3000 n.a.
T™O021 2.1865 34.6 - 65 33100
TM030 2.3517 12.8 - 160 <57
TM121 2.4675 - 632.0 52 <53
TM130 2.7479 - 20.3 1600 <128
TE131  2.7903 - 4.0 8100 n.a.
TMO031 2.8464 39.3 - 44 <39

* Target value. ** Estimated.

n.a.: not estimated yet.

Figure 2: Schematic view of the harmonic cavity.

IZUHIZ HOM #7778 TM020 & —R &H5A LEE L

ZHETRDIZ, HOM A7 700y R 7T FDES
(Figure 1 @ L;) 6;*{}5(&1 20 mm &L7-, Figure 3 X, HOM
BT ZONE (R) 1%L, TM020 E—RDHER Q 1
(Qex) D FEAERZ R, FMH Q EIX, HOM 177 4 K
BRFOSE Q fETH D, Figure 3 K0, Ri=76.1 mm DR
\Z HOM B 77 O Q i i b K&EL< 725, HIH
HOM 75 & TM020 E— ROFESNRH/INEL 7
4. DD, HOM A 7 FA0E R 1L, EEMIC
ZD 761 mm IO, 727 L, BTrY KT U7
FToES (L) ZEkE{b L%, 2 OMEZHEMK
TS DM D D, 72E Figure 3 (284U TM020
E—R DA Q iz 1% 100 LA BT T 5720121, Ry

- 967 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan
PASJ2017 WEP052

DO EZ+0.2 mm DN TR O 2 TIRBRWFITR A,

ZORBREEIZOWTUL, S RIEEDLETHD, 10° — : : —| —e—TM010
E —0—TM110

10° — — . 10° A = TElll

= TMO020 | —A—TMO11

. LQ 7F ¢\ —v—TMI11

; 100 g —&—TMI20

10 ] ] L . — e TM021
[ ] L - AN —o— TM030

.C_c: 10 . Ne —o—TMI21

(@G 5T AN —%—TM130
— 10 i £ 10 N ~ S~ |—%—TM031
E _ \ g T | el
8 . (N [}j 1 O E ‘. > 77‘;
Lﬁ 105 " ' 3 E‘\A\ ] E
. 10 %Qﬁ% —— 4>\‘_‘;/’\§
4 20 \‘«\ ) ]

10 ' : 107 S
75.0 75.5 76.0 76.5 77.0 E * O e N
R1 position (mm) 10— - VN S S
P 0 10 20 30 40 30
Figure 3: External Q of the TM020 mode vs. position (R:) L1 rod length (mm)

of the HOM coupler. Rod length: ;=20 mm.
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