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Abstract

« Equation of state for a non-ideal hydrogen plasma [1] is developed to account the
influence of degenerated electrons on the contribution of bound states. Derivation
of corresponding partition function 1s presented.

e The new form of the bound states contribution to plasma pressure is compared with
previously used expressions for the case of the solar plasma.

 The model EOS also includes the relativistic corrections, radiation pressure in
plasma, the Coulomb interaction in the Debye-Hueckel approximation together
with diffraction and exchange corrections, and the contribution of scattering states.

* Sound speed and adiabatic index values obtained with HEOS code are compared
with those obtained using SAHA-S model [2].
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From Kadanoff-Baym technique
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Mass operator 1s represented using scattering amplitude
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No broadening (N-B):
Starostin,Roerich,More[2003, CPP 43(5-6) 369-372]
Starostin,Roerich[2005, JETP 100(1) 165-198]
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Contribution of BS with account of electrons degeneracy (X=Ry/T):
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BS contribution (without (;pT factor)
for temperatures T=10", 10°, 10", 10° K
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Adiabatic index I, for "H_n_B_SR_BDH" model:

electrons - Boltzman gas (no deg.), bound states - E:;,
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Adiabatic index I, for 10°<p<10" where r<t:

line - HEOS for complete physmal model with =° —E , (where I' >0.01)
dots - SAHA forH_n_F_SR_BDH_ lef model
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Adiabatic index I, for 10°<p<10* where I <1:

line - HEOS for complete physical model with =*°=52° _, (where I',>0.01)
1.70 = dots - SAHA for H_n_F_SR_BDH_Diff model
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Adiabatic index T, for physical model (where I'_<1)
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¢ /n_for physical model (where I'_<1)
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Sound speed and relative correction to physical model with £*°=xZ-

(-:51 ijEg_el_!’cs‘sm-1 ) for conditions of the interior of the Sun
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Conclusions

 estimate of BS contribution decreases by orders of
magnitude due to account of electrons degeneracy (ED)
in the case of large T (>10° K) and strong degeneracy

(ud T>>1)
 numerical simulations show that the adiabatic index value

can differ significantly from the ideal gas value I';=5/3
even for moderate nonideality (I',~2 for ['y~4)

 for hydrogen plasma and conditions of the interior of the
Sun the account of ED in BS contribution leads to
correction of sound speed <10-*in comparison to model
with SRM partition function
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