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ulty of Me
hani
al Engineering,University of Ljubljana, SI-1000 Ljubljana, SloveniaIn this paper we 
onsider the problem of linking 
uid and kineti
 plasma parametersat the plasma boundary, i.e., at the plasma-sheath edge. For this purpose, we proposea general method of expli
itly 
al
ulating the ion polytropi
 
oeÆ
ient in terms of anygiven ion velo
ity distribution, thus 
losing the set of related 
uid equations. Inthe past, this problem has been elaborated in de-tail for the spe
ial 
ase of a water-bag distribution(see e.g., [1℄), where it has been shown that the
losed moment des
ription is entirely equivalentto the 
ollisionless kineti
 single water-bag model.Our method is �rst demonstrated for this simple
ase and then applied to the more 
omplex Tonks-Langmuir model with the ion energy distributionfi(E) = no� r2mikTe "r�kTeE � 2F  r� EkTe!#(1)where e is the elementary 
harge, mi is the ionmass, fi is the ion velo
ity distribution, no is theplasma density far from the boundary, Te is theele
tron temperature, k is the Boltzmann 
onstant,E = miv2=2 + e� is the total parti
le energy, andF (y) = exp(�y2) Z yo exp(y02)dy0 (2)is the Dawson fun
tion. We derive the adiabati
parameter for the distribution (1), thus arriving ata 
losure of the related hydrodynami
 equations.Further development of our method is proposed inthis paper for other theoreti
al and experimentalion velo
ity distributions that are of interest forlaboratory and fusion plasmas.Referen
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