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Experimental investigation of the properties of plasma-dust formations on pulsed plasma
accelerator
M.K. Dosbolayev, Zh. Raiymkhanov, A.B. Tazhen, T.S. Ramazanov
Institute of Experimental and Theoretical Physics, Al-Farabi Kazakh National University,
Almaty 050040, Kazakhstan
e-mail: merlan@physics.kz

Abstract: In this work, the process of interaction of a pulsed plasma with the surface of graphite
plates is studied. Trajectories of the scattered dust particles at plasma erosion of plate surface are
obtained. The high-speed «Phantom VEO710S» camera with the capture rate of 78,000 frames/sec
were used to capture the interaction of a pulsed plasma flow with the surface of the graphite plates
and the evolution of the particles The size of deposited carbon nanoparticles varies within the
range of 20-180 nm. In addition, nanoparticles of the electrode material were obtained.

Introduction

Currently, one of the main challenges in successful devise and operation of the ITER is erosion of the internal walls
of the reactor’s vacuum chamber. The product of this erosion process is the particles of micron to submicron size
found in the reactor chamber. The presence of dust in the plasma pinch negatively affects the thermonuclear
processes in ITER. Plasma-thermal (radiation) effects on the walls of the chamber is one of the key
challenges in constructing safe and durable chambers, it is the adverse effects of pulsed plasma flow to the walls of
the reactor chambers is the key issue in understanding and tackling the plasma dust formation issue in ITER [1, 2].

The experiments were carried out on the installation of a pulsed plasma accelerator IPU-30 [3]. The schematic
diagram of the experiment is shown in Figure 1 (top view). There are two graphite plates (Figure 1), placed in the
plasma flow path at a 45-degree angle to the axis of chamber, at a distance 60 mm from the end of the electrodes.
The length of the plates extends to the diameter of the outer electrode, so the plasma flow appeared in interelectrode
space pass through the any sector of the graphite plates. These plates are the source of carbon dust particles. The
particles are emitted when the plasma flow is interacting with the surface of the plate and moves along the plasma
flow direction in sufficient value of the discharge voltage. The copper substrates are placed at a distance of 30 mm
from the graphite plate. These substrates are used to collect the dust particles that are formed during the erosion of
the plates.
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Fig. 1. Schematic diagram of the experimental setup and plasma processes in it. Top view.

The interaction of a pulsed plasma flow with the surface of the graphite plates and the evolution of the particles
were captured by the high-speed "Phantom VEO710S" camera. The capture rate of 78,000 frames/sec. Thus, the
distance between neighboring frames is 12.82 psec. The size of collected carbon dust particles varies within the
range of 20-180 nm [4, 5].
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