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In recent years, system of electrons on the liquid helium surface is considered as hot topic
because the electrons encounter very little physical resistance and liquid helium is actually a
very clean medium. Indeed, such a system has been widely used as an experimental model
for investigating two dimensional (2D) quantum and nonequilibrium phenomena. At 0.3 K,
we have recorded currents induced in five Corbino electrodes by spontaneous oscillations of
surface electrons on liquid helium, with a perpendicular magnetic field and microwave radi-
ation. Approaches of time-resolved multi-scale analysis were used to distinguish stochastic
from frequency-modulated deterministic dynamics and visualize the electrons’ underlying
oscillatory dynamics from these recorded data. We have revealed oscillations with a variable
frequency which is dependent on changing the pressing voltage and electron densities. The
main frequency of the oscillations was confirmed to be generated by the inter-edge magneto-
plasmons and modulated by interactions with gravity waves of the surface of liquid helium.
The corresponding patterns of electron motion will be shown for different electron densities
and pressing voltages.


