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Calculation of single-electron orbitals for hydrogen-type and helium-type

super-atoms using real-space grids

Manabu Ueda

(ERk 26 4 12 H 25 H 52 FR)

A semiconductor hetero-structure named "super-atom" is a quasi-atomic system, which

consists of a spherical core modulation-doped with donors and a surrounding

impurity-free matrix with larger electron affinity. Using a discrete variable

representation method, we have numerically calculated single-electron orbital energies

for the ground states of the super-atoms of the atomic numbers Z =1 and 2, which are

called the hydrogen-type and the helium-type super-atoms, respectively, and obtained

1.9 and 2.3 meV of 1s orbital energies for Z = 1 and 2 super-atoms, respectively, with the

cores’ radii of 12 nm.
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