
Dynamical properties of small

clusters of Janus particles in

RF-discharge plasma

Mizeva K.A.1,2,@, Koss X.G.1,2, Zamorin D.A.1,2,
Vasiliev M.M.1 and Petrov O.F.1,2

1 Joint Institute for High Temperatures of the Russian Academy of Sciences,
Izhorskaya 13 Bldg 2, Moscow, 125412, Russia
2 Moscow Institute of Physics and Technology, Institutskiy Pereulok 9,
Dolgoprudny, 141701, Russia

@ mizeva.ka@phystech.edu

In recent years, several studies on mesoscopic systems of active par-
ticles have been conducted [1, 2]. However, the questions concern-
ing structural transitions in these systems, energy transformation
within them, and their evolution under various external conditions
remain open. In this work, an experiment was conducted to study
finite systems of active particles in an RF discharge. A voltage with
a frequency of 13.56 MHz was applied to the parabolic electrode;
then, melamine-formaldehyde particles, half-coated with molybde-
num, were introduced into the discharge. The particles were charged
by electron and ion fluxes and levitated above the center of the elec-
trode. They were illuminated by a laser. The laser power was varied
from 0.08 W to 1.2 W. The particle motion was recorded using a
high-frequency video camera.
It has been discovered that the analysis of the particles’ dynamics
(kinetic energy and localization areas of the particles, fractal di-
mension of their trajectories) can be indicative of their composition.
Specifically, we were able to distinguish different types of particles
in the system under study: 1) Janus particles with a shifted center
of gravity; 2) uncovered particles / particles with partial coating.
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