Hydrogen atom 1

The Hamiltonian is
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where p is the reduced electron mass
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We seek eigenfunctions ¥ (r) that solve the eigenvalue equation

Hip(r) = Ey(r)

The eigenfunctions are
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The allowed quantum numbers are

and the eigenvalues are
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m=0,%1,£2, ..., =+l

For R, (r) we have
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where qg is the Bohr radius

and L) is the Laguerre polynomial
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Symbol Y}, is the spherical harmonic
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where Legendre polynomial P/™(cos#) is formed as (see arxiv.org/abs/1805.12125)
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https://georgeweigt.github.io/examples/hydrogen-atom-1-demo.html

