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Capacitively coupled plasmas sources have widespread high-tech applications. These sources

operate in various gases / gas mixtures, over a wide domain of excitation frequency, voltage, and

gas pressure. At low pressures the non-equilibrium character of the charged particle transport

prevails and particle-based simulations become the primary tools for the numerical descrip-

tion of plasma sources. The main type of these tools is the well-established Particle-in-Cell

approach complemented with Monte Carlo type description of collision processes (PIC/MCC).

Codes based on this approach have been developed by several authors/groups, and have been,

in some cases, benchmarked with each other, e.g. [1]. Such benchmarking proves the correct-

ness of the codes, but the underlying physical model remains without validation. This is a key

point, as this model should ideally account for all important plasma chemical reactions as well

as for the plasma-surface interaction via including specific surface reaction coefficients (elec-

tron yields, sticking coefficients, etc.). In order to test the models rigorously comparisons with

experiments are necessary. The talk will review recent activities where experimental data for

electrical parameters (self-bias voltage and discharge power), ion fluxes and flux-energy dis-

tribution functions, as well as Phase-Resolved Optical Emission Spectroscopy data – revealing

information about the spatio-temporal excitation processes and charged particle dynamics –

have been compared with results of kinetic particle simulations. Examples will be given for

various gases, incl. Ar, O2, and CF4 [2, 3].
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