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1. Introduction

One important challenge:

Many plasma-based processes may
become cost-effective if the power of the
discharge could be increased.

Our objectives:

Avoid the melting of the cathode by
optimizing the distribution of the current
on the surface.

Maximize the accesible <J>.

For arc discharges:

High temperature

Local melting

Strong erosion at high power



2. Theory: electron emission
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e 2 simplifications: Limited validity:
e Fowler-Nordheim (field effect) For significant E
e Richardson-Dushman (temperature-driven) and T, only M-G

theory applies.



3. Optimized geometry

Stronger field

Tip effect:

The surface field E; Is

enhanced at the CNT tips. (AV/d)=
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4. Results: electron emission and energy conservation
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4. Results: the Nottingham effect

e M-G theory:
m Complex nonlinear expressions.
m Elliptic integrals.
m Requires numerical integration.

Typical situation:

M-G theory is replaced. Wrong.
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4. Results: the Nottingham effect
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4. Results: theoretical performances
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4. Results: evolution of &,
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4. Results: comparison with experiments

The destruction mechanism for CNT electron emitters at high current.
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5. Conclusions

A promising theoretical design for strong emission at low temperatures
was selected.

Alumina templates are compatible substrates for the best geometry.

The Nottingham effect plays an important role in the destruction of CNT
electron emitters.

Our model explains the different trends for the destruction of long and
short CNT during electron emission.
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