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Langmuir probe is a well known instrument and has long been used for space-borne
measurements of plasma parameters. However, in the case of the International Space Station we
encounter some new problems. For the first time we have an object not only with such size, but
also so much consuming and therefore energy emitting. It appears that the station body
significantly affects all low-energy components in its close (near-surface) vicinity: neutral gases,
plasma and magnetic field parameters. On the other hand, the surface floating potential tends to
reach the potential of the solar batteries, about -160V, which leads to serious problems. In order
to study these interactions, the plasma-wave complex “Obstanovka” (“Environment”) will be
operated aboard the International Space Station, consisting of scientific instruments for
measuring the wave and plasma parameters in the station’s environment. In this complex, two
cylindrical Langmuir probes are included which will measure the electron and ion concentrations,
the electron temperature, and the space station potential. The probes will operate in two main
modes: “full”, for measuring all parameters with time resolution 1 s, and “fast” for measuring the
fluctuations of the plasma concentration, with frequency 200 Hz. The presence of two identical
instruments mounted in two different points allows the determination of space variations of N,
Ni, Te and Us in the near surface zone.

In this paper, the Langmuir probes for "Obstanovka” experiment are described, including a more
reliable method for the sweep voltage generation, an adaptive algorithm for the probe’s operation,
and the possibility for remote upgrading of the instrument by means of wireless communication
between the operator (astronaut) inside the station and the instruments mounted on booms outside
the station.
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