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The UHV requirements

« In all the particle accelerators an high or ultra-high vacuum is required: beam stability
and lifetime (beam-gas scattering)

* LHC vacuum acceptance limits for collimators:

« Low outgassing rate (1-10" mbar-1/s)
* No NEG saturation (N,, CO, CO,,..)
« Low SEY (ESD, electron cloud)
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Collimation system upgrade

MoGr MoGr with Mo coating _CuCD
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Graphite outgassing — Air content

2D Carbon-Fibre-reinforced Carbon (CFC)
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Molybdenum-Carbide Graphite
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MoGr treatment
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US cleaning-last grade

RGA SEM Scan 1400V after bake-out US cleaning:
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MoGr treatment
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Solution 1: Higher T process
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Solution 2: Different compaction

RGA Scan SEM 1400V after bake-out
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Mo coating on MoGr — TDS

Nb-8304Je Thermal desorption spectroscopy Nb-8304Je Thermal desorption spectroscopy
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* The coating:
* reduces the outgassing up to 200-250°C (oxide
layer?)

* increases the outgassing above these T (CO,

CO, blasted MoGr with blasting) == with a proper preparation should be

Mo coating compliant
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Mo coating on MoGr — SEM

* Need to verify possible air trapping within the Mo layer
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Copper-Diamond

* Robustness against accident -

situation: W alloy — CuCD Vs
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Secondary Electron Yield

Graphite Copper
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Conclusions and outlook

A complete characterization (outgassing, TDS, microscopy, knowledge
of the production process,..) is required to understand the phenomena

Air content in MoGr has to be reduced during the production:
* higher T (Reproducible? Why?)
* under vacuum compaction

* longer annealing

CuCD: promising material, air exposure to be checked

Coating characterization:
- surface preparations effect on outgassing v

* coating effect on outgassing (ongoing)

« adhesion
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TDS-MoGr
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MoGr- 48h firing
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CFC- 4
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US cleaning-first supplier
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US cleaning-last grade

RGA SEM Scan 1400V after bake-out
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Outgassing and thermal treatment
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Gas venting after firing 48h
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Mo coating machine
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Secondary Electron Yield

Graphite ¥
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