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electronic properties of an endohedral hydrogen atom
embedded in a Debye-Hiickel plasma

C. Martinez-Flores*, R. Cabrera-Trujillo

Instituto de Ciencias Fisicas, Universidad Nacional Auténoma de México, Ap. Postal 43-8,
Cuernavaca, Morelos, 62251, México

Abstract

We report electronic properties of a hydrogen atom encaged by an endohedral
cavity under the influence of a weak plasma interaction. We implement a finite-
difference approach to solve the Schrodinger equation for a hydrogen atom em-
bedded in an endohedral cavity modeled by the Woods-Saxon potential with well
depth Vf, inner radius Ry, thickness A, and smooth parameter 7. The plasma
interaction is described by a Debye-Hiickel screening potential that characterizes
the plasma in terms of a Debye screening length Ap. The electronic properties
of the endohedral hydrogen atom are reported for selected endohedral cavity
well depths, Vf, and screening lengths, Ap, that emulate different confinement
and plasma conditions. We find that for low screening lengths, the endohedral
cavity potential dominates over the plasma interaction by confining the electron
within the cavity. For large screening lengths, a competition between both in-
teractions is observed. We assess and report the photo-ionization cross section,
dipole polarizability, mean excitation energy, and electronic stopping cross sec-
tion as function of A\p and V. We find a decrease of the Generalized Oscillator
Strength (GOS) when the final excitation is to an s state as the plasma screen-
ing length decreases. For a final excitation into a p state, we find an increase
in the GOS as the endohedral cavity well-depth increases. For the case of the
electronic stopping cross section, we find that the plasma screening and endohe-
dral cavity effects are larger in the low-to-intermediate projectile energies for all
potential well depths considered. Our results agree well to available theoretical
and experimental data and are a first step towards the understanding of dipole
and generalized oscillator strength dependent properties of an atom in extreme
conditions encaged by an endohedral cavity immersing in a plasma medium.
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