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It is known space plasmas often have non-equilibrium distribution functions because their binary collision frequencies are
extremely low. Given a non-equilibrium distributidn it is possible to calculate information theoretic entropy by integrating
f log f. It is known, but not well understood, that the information theoretic entropy is not directly related to thermodynamical
entropy; thermodynamical entropy is defined only when the system is in equilibrium. For instance, it is not known how to relate
information theoretic entropy to thermodynamical quantities such as free energy.

However, we plasma physicists intuitively believe that non-equilibrium distribution has some kind of &quot;free energy&quot;;
we expect unstable non-equilibrium distribution causes instability because of its &quot;free energy&quot;. The purpose of the
present paper is to define this &quot;free energy&quot; based on the information theoretic entropy.

Two assumptions are postulated to this end: (1) information theoretic entropy does not decrease in a isolated system; (:
information theoretic entropy corresponds to thermodynamical entropy when the distribution function is Maxwellian. In the
presentation, discussions will be given on the plausibility of these assumptions as well as the tactics for actual calculation o
&quot;free energy&quot;.
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