Development and Optimization of Plasma Cleaning
%) CLab Process for QWR type Cavities
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Over the years, it has been observed for cavities in operation in accelerators, a conti s degradation of their performance with the pp e or reinforcement

of the parasi t|c field emission phenomenon. Th|s phenomenon, cause d by f ce pollution promo t g the emission and acceleration of electro by
Itmgtfld thg ration of io gX radiatio Thp ftyp oblems but also s the the mIIdthquhImbthh

rally involves disma tI gth I ator cryomo d le in order to repro th celerating ¢ t I tyea yp omising treatment, ppI ed to the

SNS accelerator for example, allowe d to d the mpI te d smantling of fauIty cryomodules Th Ives g ratin g pI sma by RF excitation of the

fundamental mode of the cavity using the RF system already in place. This "in-situ” treatment proves to b ery effectiv d ing the phen ff I
ission. In order to reproduce state-of-the-art and optimize the plasma cleaning procedure for QWR , we dev I ope d nigue test-ben h p rating in

two modes: 1) sample cleaning, 2) cavity cleaning. Sample mode gives possibility to optimize the efficiency o f I ing dependin g th e gas composition, pressure,

flow, etc... . Cavity mode is under investigation and will allow to characterize the plasma cleaning h mogeneity d epending o ral parameters like RF power,

d

Test-Bench

» Cure a cavity directly in its cryomodule without any disassembly. ! f = 87,7 MHz -.
> Recover cavity performances by mitigating field emission and multipacting.’ 'lr Window/Port 1 SRRl
» Develop expertise and pursue R&D to improve the process.

Cavity Cleaning

Paschen Cruves Electrical breakdown

Conclusion & Perspectives
» A test bench has been developed to perform R&D studies on

both samples (commercial plasma source) and cavity
»Several gases and mixture are being studied to optimize cleaning
efficiency

» Uniformity of cleaning in a Spiral2 cavity will be characterized
and optimized. Plasma ignition has been studied for different gases
» Develop collaboration with plasma diagnostics experts.
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