Active control over carbon deposition by gas feeding

for protection of diagnostic mirrors in ITER
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Motivation
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@ Metallic mirrors - first plasma-viewing elements for optical diagnostics

© Optical and polarization characteristics of mirrors in ITER will v Deposition mitigation techniques

should be developed and implemented Riotal

- influence the entire performance of the respective diagnostic system
Dedicated experiments are required

- have to be preserved over the entire period of experimental campaign Z . 4 Rittuse
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. . L . Gas feeding i ising techni
- suffer from erosion, deposition, particle implantation [l as feecling 1s a promising technique

- represent a critical aspect for ITER operation

Experiment in TEXTOR Modeling
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Investigations of the 15t miri W © No gas feeding: sheath limited regime

© D, feeding: weak detachment, recycling regime

fluence ~1.1x10?! ion/cm?
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Conclusions

© He feeding: strong mitigation of deposition

® D, feeding: deposit removal under deposition-dominated conditions,
e restoration of reflectivity
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Results: He fee

© Significantly reduced deposition

@ Still strong decrease of the
reflectivity
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© Carbide formation on both preliminary pre-deposited and non-

@ Periodic cleaning is necessary for deposited parts of the mirror

removal of deposited layers
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—  May lead to carbon diffusion deeper into the bulk
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. . . . © Experiments with Langmuir probe measurements near the first mirror
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