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Abstract

ÅContributions to pressure for atomic and molecular bound 
states together with charged-neutral particles interactions 
were derived for weakly non-ideal hydrogen plasmas. 

ÅModel equation of state (EOS) of hydrogen plasmas and 
the HEOS code were updated with these contributions. The 
physical model EOS also includes the Coulomb and 
diffraction corrections, contributions of the scattering 
states, electron and ion interactions, and the radiation 
pressure. 

ÅThe calculated dependences of the heat capacity and the 
ionization degree in the low temperature range and partial 
pressures for conditions of the solar plasma are presented.
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Hydrogen EOS model and HEOS code:

PPPPP d+++= -HDp0,e0,

Thermodynamic perturbation theory for SVC calculations:

ÅIdeal gas of protons

ÅElectrons (degenerate) + relativistic corrections

ÅDebye-H¿ckel

ÅBound states (atoms), with account of broadening of atomic states or electrons degeneracy

ÅDiffraction corrections

ÅScattering states, p-p and e-e interactions

ÅElectron exchange correction

ÅRadiation pressure

ÅHartree correction (=0, due to required neutrality in activities)

+

Molecules, negative(H-) and molecular (H2+) ions, 

interactions of charged particles and neutrals
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Contribution of BS with account of electrons 

degeneracy (X=Ry/T):
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Pressure of molecules

derived using the approximation of the harmonic oscillator (rigid rotator)
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Molecular contribution

Vibrational-rotational contribution:
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Corrections due to interactions 

of charged and neutral particles
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Contributions of 

negative (atomic) and molecular ions
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H (ep,e) - negative ion ('ae'),

H (ep,p) - molecular ion ('ap')
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