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» Carbon contamination experiments on HWR cavity
- Hydrocarbon adsorption at 4K
- Carbon contaminants deposited by PECVD

> Plasma cleaning on the carbon contaminated HWR

- Ar/O, RF plasma ignition
- Vertical test results
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s Carbon contamination experiments on HWR

Binding energy between CH-contaminant and niobium surface

Weak strength
- SRF cavity is a cryogenic pump at 4K

- Cryogenic adsorption of residual gas and contaminants

Strong strength

- Chemical deposited on SRF cavity surface

Vertical test results of plasma in-situ cleaning on low-beta HWR cavity, LINAC2018,Beijing,China 18/9/2018 3



AN

< Imp>

CJ Carbon contamination experiments on HWR
Valve IV
Vacuum gauge Valve 111 Buffer tank
B Weak strength
Xeray m(etsr P valve 11
B
Valve I -Standard surface treatment as the baseline.
g \ ° ° ° °
Cos ) -CH, contamination by cryogenic adsorption.
——— -Warm up to 300K and pump CH, out.
SRF cavity

Cryogenic Dewar
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B Standard Surface Treatment

FE onset

- [l Carbon Cryogenic Adsorption + Stay @4K for 3hrs
Il Carbon Cryogenic Adsorption + Stay @4K for 24hrs

Quench point

Carbon contamination experiments on HWR

CH, cryogenic adsorption

-Performance degraded
-FE onset decreased by 12%.
-Quench point decreased by 18%.
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C Carbon contamination experiments on HWR
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Strong strength

-Carbon contaminant deposited by PECVD.
-Ar/CH,(3%) RF plasma was used.
-Reaction: CH, —=* >CH,,CH,C,H,.......
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-In-situ cleaning by Ar/O, RF plasma
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-Residual gas analysis during cleaning of HWR

Residual Gas Partial Pressure (Pa)

20:47:04  20:56:22  21:05:40  21:14:58  21:24:16

CleaningTime
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s Carbon contamination experiments on HWR

F [ Standard Surface Treatment

80 = [ Carbon Deposition by PECVD : Carbon Deposition

lasssasay

~
o

-Performance of HWR decreased

-FE onset decreased by 15%.
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-Quench point decreased by 16%.
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s Carbon contamination experiments on HWR

F [ Standard Surface Treatment :
80 E I Carbon Deposition by PECVD -
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-Not significantly to remove FE.
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— [l Carbon Deposition by PECVD

- [l Carbon Deposition by PECVD + 50mins RF conditioning
B In-situ cleaning by Ar/O2 plasma
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FE onset Quench point
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Plasma cleaning experiments on HWR

Plasma Cleaning

-Contaminants was removed and
performance was recovered
significantly.

-Compared with standard surface
treatment, FE onset and quench
point increased by 83% and 28%
respectively.



s Plasma cleaning experiments on HWR

10° ¢
F 2 Standard Surface Treatment 3
[ [ Carbon Cryogenic Adsorption + Stay @4K for 3hrs ] Plasma Cleaning
- [l Carbon Cryogenic Adsorption + Stay @4K for 24hrs !

10* i BB Thermal Cycle Treatment to 300K + 2hrs RF conditioning E
- Il Carbon Deposition by PECVD - i -Contaminants was removed and
- [l Carbon Deposition by PECVD + 50mins RF conditioning - £ d
.| B n-situ cleaning by Ar/O2 plasma perrormance was recovered.
10" £ E

-X-ray dose of HWR cavity was
decreased from several hundred to
4.5 puSv/h significantly.
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