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The aim of this work is the development of a procedure for the characterization of a collisionless plasma us-
ing the current–voltage characteristic of a cylindrical probe perpendicular to the plasma flow at an arbitrary ratio
of the probe and reference electrode current-collecting areas. Using familiar theoretical and experimental ion and
electron current vs. probe potential relationships, a mathematical model of current collection was constructed for a
probe system with cylindrical electrodes. The model includes the calculation of the reference electrode equilibrium
potential as a function of the probe bias voltage. Based on this theoretical model of the current–voltage character-
istic of a cylindrical probe in a supersonic flow of a low-temperature nonisothermal collisionless plasma, a proce-
dure was developed for kinetic plasma parameter extraction using a priori information on the plasma properties
and the experimental conditions. The procedure is based on the determination of the values of the charged particle
temperature and density, the flow velocity, and the ion mass such that the theoretical current–voltage characteristic
best fits the experimental one. The a priori information on the plasma properties and the experimental conditions is
specified as restrictions on the parameters of the theoretical current–voltage characteristic.

The sensitivity of the current–voltage characteristic of cylindrical probe to small variations of the unper-
turbed plasma parameters was studied as function of the ratio of the probe and cylindrical reference electrode
current-collecting surface areas. Quantitative characteristics of the effect of the area ratio on the currant–voltage
characteristic of a cylindrical probe were obtained. Probe measurements in the ionosphere were numerically simu-
lated. The operability of the kinetic plasma parameter extraction procedure was demonstrated. The effect of probe
measurement errors on the extraction of the plasma parameters was numerically studied. Within the adopted as-
sumptions, the reliability of unperturbed plasma parameter extraction was estimated as a function of the current–
voltage characteristic measurement accuracy. The results obtained may be used in ionospheric plasma diagnostics.
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