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The dynamics of beams of highly energetic electron play a major role in low pressure capacitively coupled radio frequency discharges. These energetic electrons are accelerated by the
modulated plasma sheaths and can reach the opposing sheath without any collisions. Furthermore, they are very important to sustain the plasma because their energy 1s much higher
than the 1onization threshold of the neutral gas. The question which arises 1s: what I1s the confinement quality at the boundary of the discharge? It I1s observed that with a certain
combination of driving frequency, gap size and pressure, the electron beams can hit the opposing sheath during the sheath collapse. In that case, the beam electrons can overcome
the sheath potential and are lost (completely, including their energy) at the electrode. In this work, a frequency variation is investigated by means of Particle-In-Cell simulations.
Addritionally, the confinement quality 1s discussed with an analytical model.
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® n; .. lon density at the electrodes e at low frequencies (50 - 60 MHz) two separated maxima in the electron heating rate are observed

e at higher frequencies smaller plasma sheaths and less cooling Is present
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e reproducing the ion density perfectly e the decrease of ¢, leads to a better confinement of electrons at the electrodes

e transition is caused by two effects: e clectrons dissipate more power via collisions at higher values of S,

e = decrease of €. and increase of S,ps e the spatio-temporal behavior presents a different perspective
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e p I: transition becomes smoother e weaker /stronger modulation of the energy lost at the electrodes
e a criterion for the step-like increase at a fixed pressure of 1.3 Pa can be defined

e dy, - F* ~ A\, where & = 0.8, and A ~ 0.39 m MHz°®

e more collisional scattering of electrons

e broader energy distribution of electrons
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e clectron density is significantly lower at 50 and 55 MHz. However, there are more highly energetic electrons (>50 eV)

e the shape of the EEPF can be controlled by adjusting the frequency (especially the tail of the EEPF)




