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CONTEXT
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Low Beta Cavities coating
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EXPERIMENTAL SETUP
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Coating setup and sample
a) | - - b) ey C) E
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Coatlng setup and samples
a) | - b): N C)

10

DCMS Power supply

Huttinger 3010

AIEINLS SO HighPulse 4006
supply
Bias Power supply TruPlasma 3018
Average Power 1.3 kW
Bakeout 200C / 48h
Base Pressure 6.101% mbar
Working gas Kr
Pressure 2.3.103mbar
Coating duration 2h
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Coatmg setup and samples
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PROPOSAL / SIMULATIONS




Redistribution of the species

HIPIMS = highly ionized metallic plasma

How to bring these ions “where we want”?
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Redistribution of the species

15t Can a negative bias contribute to redistribute the ionized species?

- HIPIMS grounded vs Biased HiPIMS trial
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NEED TO ACT ON THE IONIZATION REGION
- Increase ion flux at the sheath edge
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Redistribution of the species

15t Can a negative bias contribute to redistribute the ionized species?
- HIPIMS grounded vs Biased HiPIMS trial

2"d: Can we tune the plasma plume profile in order to redistribute the ionized species?
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Redistribution of the species

15t Can a negative bias contribute to redistribute the ionized species?
- HIPIMS grounded vs Biased HiPIMS trial
2"d: Can we tune the plasma plume profile in order to redistribute the ionized species?

- lons trajectories cannot be modified on large scale (too large Larmor radius).
only electric field can act on them (only in the sheath ~mm)
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Redistribution of the species

15t Can a negative bias contribute to redistribute the ionized species?
- HIPIMS grounded vs Biased HiPIMS trial
2"d: Can we tune the plasma plume profile in order to redistribute the ionized species?

- lons trajectories cannot be modified on large scale (too large Larmor radius).
only electric field can act on them

- Try to redirect electrons - extend and shape the ionization region
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How to shape the ionization region?

Expel the electrons away toward cavity’s surface

> Magnetic profile modification Magnet

- Electrons can escape
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How to shape the ionization region?

Expel the electrons away toward cavity’s surface

> Magnetic profile modification Magnet

- Electrons can escape :""m a) “ b)
= E\\ ,/'/
\_\\\ \

~ UNBALANCED

16/03/2021 G. Rosaz | 9" TFSRF Workshop - 2021




How to shape the ionization region?

Expel the electrons away toward cavity’s surface

> Magnetic profile modification Magnet

- Electrons can escape :""m a) b)
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How to shape the ionization region?

Expel the electrons away toward cavity’s surface
- Magnetic profile modification

- Electrons can escape

What to expect?

- Spatial redistribution

- Plume of energetic electrons
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How to shape the ionization region?

PIC-MC Plasma simulations

10W
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How to shape the ionization region?

PIC-MC Plasma simulations

10W
Expel the electrons away toward cavity’s surface (10W)
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- Magnetic profile modification 2
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- Plume of energetic electrons

e energy
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How to shape the ionization region?

PIC-MC Plasma simulations

10W
Expel the electrons away toward cavity’s surface (10W)
unbalanced

- Magnetic profile modification

- Electrons can escape
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How to shape the ionization region?

PIC-MC Plasma simulations
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- Magnetic profile modification

- Electrons can escape
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RESULTS
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Does it work?
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Does it work?
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Summary / Outlook

Thin film thickness can be tuned using

« Biased HIPIMS
« Appropriate magnetic configuration

Enables complex shapes coating
Plasma simulations efficient into predicting the magnetic assembly effect
Magnetic strength and profile effect investigated (to be published)

RF performance to be assessed (ion flux effect)
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