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Introduction

The China Spallation Neutron Source (CSNS) 1s designed to produce spallation neutrons. CSNS upgrade 1s planned to increase beam power by inserting a SRF linac after drift
tube linac (DTL). The SRF linac will accelerate peak proton beam of 40mA up to 303MeV, and double spoke cavity 1s adopted for the SRF linac medium 3 section. IHEP 1s
developing a 325MHz double spoke cavity at 0O of 0.5 for the CSNS SRF linac.

Spoke cavity evolves from halt-wave resonator (HWR) operating in TEM mode. Compared with HWR, Multi-gap structure 1s possible in spoke cavity, which saves
longitudinal space and increase the real-estate gradient. Compared with elliptical cavity, the spoke structure has higher shunt impedance, meanwhile, 1t 1s mechanically more
stable and exhibit a stable field profile due to the high cell-to-cell coupling[1]. Thus spoke double spoke cavity 1s a preferred candidate for medium 3 application.
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L 1 G ! E-field distribution H-field distribution Frequency (MHz) 325
® Sha £ Spoke nill K L. . R-aperture (mm) 50
pe of Spoke pillar was racetrack to minimize Epeak/Eacc and Bpeak/Eacc; Epk/Eacc 34
® There are mainly 11 geometry parameters to optimize the double spoke cavity; Bpk/Eacc (mT/(MV/m)  8.67
® Cavity length = 729mm, Cavity diameter = 560mm:; G*R/Q (27 5.03e4
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Mechanical performance of the cavity was (7 Log COVM — 1 50 |
optimized with COMSOL. pol
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post processing, testing, and operation; Vibration m%sgggnglﬁequency

® The lowest intrinsic vibration frequency 1s T E
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above 100Hz; NbTi alloy flange Loy IS

Boundary conditions for stress analvyses

Mode 1 f=296Hz | Mode 2 £=302Hz

n HeV  Out  BP Description Results o b e
Leak check Vac. latm 1atm Free di/dP (Hz/mbar) , 3.35 Mode3 £=321Hz | Mode 4 f=385Hz
Cooling down  Vac. latm Vac. Free LFD_' factor (HZ"I (MV/m)’) -10.9 -
Tuning(4K) Vac. latm Vac. Free+Push Tuning sensitivity (kHz/mm) 93
*HeV 1is short for helium vessel, and BP 1s for beam pipe Cavity rigidity (kHz/kN) 16.78
Kabrication Test Results
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Double spoke cavity vertiacl test at IHEP
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