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The aim of this work is to develop a procedure for identifying the parameters of a collisionless plasma of a
dissociated diatomic gas from the current-voltage characteristic of an isolated probe system. The measuring probe
system is a cylindrical probe and a reference electrode made up of several cylinders, the electrodes being placed
perpendicularly to the flow. Using the familiar theoretical and experimental relationships for the ion and the
electron current to a cylinder, a mathematical model of current collection by the probe system in a jet of a
laboratory gas-discharge dissociated plasma is constructed. The model includes the calculation of the equilibrium
potential of the reference electrode as a function of the probe bias voltage.

Analytical relationships are obtained for determining the degree of plasma jet ion dissociation from the
measured probe currents in the electron current saturation region with varying the reference electrode surface area.
Under the adopted assumptions, the reliability of determination of the plasma dissociation degree depends only on
the probe current measurement accuracy. The paper formulates restrictions on the probe system dimensions and
the probe bias voltage under which the proposed method for measurement of the plasma dissociation degree is
applicable. The density of charged particles and the electron temperature in a dissociated gas-discharge plasma jet
are determined using the mathematical model constructed and the authors’ procedure of current–voltage
characteristic interpretation developed earlier. The procedure is based on determining the plasma parameter values
such that the theoretical current–voltage characteristic best fits the experimental one.

The paper presents the results of a numerical study of the effect of the probe current measurement error on
the accuracy of plasma parameter determination. Under the adopted assumptions, the reliability of determining the
plasma dissociation degree is estimated as a function of the probe current measurement accuracy. The results
obtained may be used in laboratory plasma diagnostics.
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