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Motivation Abrupt mode transition

In low pressure capacitively coupled radio-frequency discharges electron heating is dominated by stochastic heating. Particularly for a certain combination of gap size, driving frequency and pressure, the electron beams have the

In this regime electron reflection from the modulated plasma sheaths can produce highly energetic electron beams, characteristic to be practically mono energetic. Therefore, the transition between reaching the collapsing or

which traverse through the plasma bulk, with small probability to undergo a collision and interact with the opposite expanding phase can be very abrupt, if the beam electrons are not scattered. The corresponding factor is the relation
sheath. By varying the driving frequency and/or the gap size of the discharge, the beams reach the opposite sheath between the electron mean free path and the gap size A,/ Lz, A slight change of the gap size or the pressure affects
edge at different temporal phases. Electrons can be decelerated if they reach the collapsing phase, they can be the electron beam interaction with the neutrals. Thus the beam is more diffuse and the transition will be smoother.

accelerated back with higher energies if they impinge the expanding phase or electrons may have enough energy to
overcome the sheath potential, thus they will be lost at the electrode. In order to investigate and evaluate the electron
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An additional observation is the appearance of a second beam formation, once the plasma density reaches a low
value (for example the 55 MHz case from the frequency variation). The acceleration of electron beams causes a
Length in mm perturbation in the center of the discharge. Thus the quasi-neutrality is not satisfied on average. A positive charge
density occurs in a temporal cycle between the motion of both electron beams which leads to local electric fields in
the plasma bulk. In contrast the high-density mode (65 MHz) indicates just one electron beam formation which does
not violate the quasi-neutrality in the plasma bulk.
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electron density decreases abruptly at 18 mm intersects a higher harmonic of the driving frequency.
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