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Abstract

Anormal-conduction (NC) 1.5 GHz TM020 cavity is being developed as a bunch lengthening harmonics cavity for PF-upgrade
and future light sources. By the use of a higher TM020 mode for beam acceleration, a lower R/Q and higher unloaded Q as
compared to those of conventional NC cavities can be expected. These features are advantageous in reducing the fluctuations
in harmonic RF voltages when the bunch gaps are introduced. Harmful parasitic modes other than the TM020 mode can be
heavily damped using coaxial slots located at the node of the TM020 mode. In this paper, the mechanical and vacuum designs
of the radio-frequency absorber introduced the coaxial slots are described. The result of the thermal and structural analysis is

also presented.
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Table 1: Parameter of 1.5 GHz TM020 Cavity[3]

Parameter Value
Resonant frequency 1.500 GHz
R/Q 68 )
Unloaded Q 31400
Shunt impedance 2.14 MQ
RF Voltage 1554 kV
Wall-loss power 11.3 kW
Max. wall-loss density ~ 12.0 W/cm?
Max. electric field 6.7 MV/m
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Figure 1: Schematic of 1.5 GHz TM020 cavity.
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Figure 2: Schematic of 3D model for CST calculation.
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Figure 3: Power distribution with the dissipation 11.3 kW.
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Figure 4: Calculation results of flow velocity.

W9 % 72 & Fig. | D€ T )b % B i i i 1 Ak L
TdH 5, 1)FD solver & H\WTH S 7= HIRE R EIE
1.500276 GHz TH b, BEHHLK 11.3 kW 2B 2 AF
ENE T IR SR R e dy 72 0 T FEEAEREIL 12 Wiem? T
» - 7z (Fig. 3 2R).

) IZBWT, BHUKOFEERE, WEITZEWA D b
fF 2 —7) T32m/s, 5.4 L/min & U7z, #H8ETIXIES
WX AWENIF YT, EH A IEE 9.81 m/s?,
KBGO & SRR DIRE & 20 & 2 ARE L 7z,

FEF R OMER (Fig. 4). WKL/ — A3 =
HTIRBEKREEAIET LT WA, HENE/L
AMINEE K ANEEL 2 5, SEREIE 2.0 m/s & Tl
AN, BVUREREBIL 1.2~1.7 Wem? TH Y. AOH
SHIZANFRZ AT L TL, 72, 2R ES I
BT = HIKRREE D — 2 B W TR K 5.92 m/s DK
ERBIEDTFHEINEH, Z DI DWW TITRE
HEHIRBD D D720, SHBMHKREIE OIS % HiE
TZLITREMABEZ L B AT WD,

3) @ Static Thermal solver D& R (Fig. 5) 22 6. FEER
FEDK E VIR R O ) — X3 — VDR X 36 &

PASJ2025 THP045

Figure 6: Calculation results of von Mises stress. Enlarged
view of the area indicated by the orange square in Fig. 2.

Figure 7: Calculation results of the deformation. Deformation
amount is exaggerated by a factor of 100.
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