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For nearly a century, Langmuir probes have been the instrument of choice for measuring basic

state plasma parameters, such as the density, temperature and plasma potential. In that time pe-

riod numerous experiments and theories have been reported, with the objective of constructing

better inference techniques for this apparently simple instrument. The number of studies made

to better understand the physics of Langmuir probes speak to the importance of this diagnostic

tool in lab, and more recently, in space plasma. The continuing work on this topic also speaks

to the difficulty of accurately interpreting measurements made with this instrument in terms of

physical parameters. The difficulties encountered here are easy to understand: Inference algo-

rithms used so far are almost all exclusively based on analytic algorithms obtained from theoret-

ical models. These models in turn rely on simplifying assumptions which are not fully satisfied

in experiments. This then leads to inferences with uncertainties which, in the absence of inde-

pendent accurate measurements, are difficult to characterize. An alternative approach which is

being pursued, is to use computer models, capable of accounting for complex conditions and

physical processes, which cannot be accounted for in theoretical models. Such an approach

however, requires considerable computational resources, which makes it impractical in real-

time applications. The solution presented here, consists of using advanced three-dimensional

simulations to construct solution libraries, or synthetic data sets, from which inferences are

made using adapted multivariate regression techniques. In this talk, this approach is explained

and illustrated with applications to in situ measurements made with Langmuir probes mounted

on satellites.
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