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Abstract

The nonthermal effects on the Shannon entropy for the atomic states are

investigated in astrophysical Lorentzian plasmas. The Shannon entropies for the

ground and excited states in astrophysical Lorentzian plasmas are also obtained

as functions of the spectral index, effective screening lengths, and plasma

parameters including the radial and angular parts. It is shown that the

nonthermal characteristics of the Lorentzian plasma suppresses the entropy

changes in the ground state as well as in the excited states. In addition, it is

found that the entropy change in excited states is more effective than that in the

ground state in Lorentzian astrophysical plasmas.



Atomic Shannon Entropy
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Lorentzian Nonthermal Distribution

4



Atomic States in Nonthermal Plasmas
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Energy Eigenvalues in Nonthermal Plasmas

6



Screening parameters in Nonthermal Plasmas
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Shannon Entropy for the 1s state
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Entropy Changes for the 1s state

9



Shannon Entropy for the 2p state
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Shannon Entropy for the 2p state
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Entropy Changes for the 2s state
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Conclusions
In this work, we investigated the nonthermal effects on the variation of the
Shannon entropy for the atomic states in astrophysical Lorentzian plasmas.
The analytic expression of the screened atomic wave functions, the energy
eigenvalues, and the effective screening lengths for the hydrogen atom in
Lorentzian plasmas are obtained by the Rayleigh–Ritz variational method.

The Shannon entropies for the 1s ground and 2p excited states in astrophysical
Lorentzian plasmas are also obtained as functions of the spectral index,
effective screening lengths, and plasma parameters including the radial and
angular parts.

It is shown that the nonthermal character of the astrophysical Lorentzian
suppresses the entropy changes in the 1s ground and 2p excited states.
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In this work, we have found that the nonthermal electrons with a low-spectral
index κ suppresses ΔS(1s) since the electron with a low-spectral index
contributes more effectively to the plasma shielding in Lorentzian plasmas. It
is also found that the contribution of low-energy electron suppresses ΔS(1s) in
Lorentzian plasmas.

In addition, we have found that the influence of the nonthermal electrons with
a low-spectral index κ suppresses ΔS(2p) since the electrons with low-spectral
indices contribute more efficiently to the shielding in Lorentzian plasmas. It is
also shown that the influence of low-energy electrons suppresses ΔS(2p) in
Lorentzian plasmas.

These results would provide useful information on the plasma transport, the
information flow of the atomic data, and the physical characteristics of
astrophysical nonthermal plasmas..

Thank you very much for your attention.


