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Abstract

Numerical models of the evolution of interstellar plasmas often assume that the adiabatic parameter

$γ$(theratioofthespecificheatsatconstantpressureandvolume)isconstant.However, itisdeterminedbythetotalinternalenergyoftheplasma,whichdependsontheionicandexcitationstateoftheplasma.Hence, theadiabaticparametermaynotbeconstantacrosstherangeoftemperaturesavailableintheinterstellarmedium.

Wecarryoutdetailedsimulationsofthethermalandnon−thermalplasmasevolutioninordertodeterminethetemperaturevariabilityofthetotalinternalenergyandoftheadiabaticparameter.Theplasma, composedofH,He,C,N,O,Ne,Mg, Si, S, andFeatoms/ions, evolvesunderequilibriumandnon−
equilibriumionizationconditionsfromaninitialtemperatureof$10̂9$K.Thecalculationsincludeelectronimpactionization, radiativeanddielectronicrecombinationsandlineexcitation.Thetotalinternalenergyoftheplasmaisdominatedbytheionizationenergyfortemperatureslowerthan$10̂5$Kwiththeexcitationenergyhavingacontributionoflessthanonepercent.Intherangeoftemperaturesfrom10̂3to10̂9Ktheadiabaticparameterbetween1.01and5/3.
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