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« Last time, we discussed the Hydrogen Atom Discrl_ete '?"ergy
Schrédinger Equation: ces
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» We began with the simplest
case, the Hydrogen atom. It
is the simplest because there
are no electron-electron
interactions

 Experimentally discrete
energy levels are observed
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Method of Finite Differen@®s?
Hamiltonian Matrix
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Method of Finite Differe
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cLett) = h%ma so the Hamiltonian matrix |7 ﬂ—ﬂt{’? } = [H]{? } now looks like ...
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Eigen Values -
Eigen Vectors

But first step is to
find the eigen value E
And the eigen vector { },
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Boundary Conditions . — ‘
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* For periodic boundary conditions * Whereas for BOX boundary conditions
eigenvalues come in degenerate pairs the eigenvalues are non degenerate
Degenerate Eigenvalues Non-Degenerate Eigenvalues
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* This is because the eigenfunctions for * This is because the eigenfunctions for the
the periodic case are: this case are:

sin (k.= (a2p)/L) and cos (k,X) sin (k.x)

with k= (a2p)/L,a=12,... with k= (ap)/L,a=1.2,...




Numerlcal vs Analyn.l
Eigenvalues
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* Finally note that numerical analysis yields
eigenvalues close to analytical result only
for low energies.

« For example a 100 point lattice in the
infinite square well yields the following...

\ Numerical vs.
Analytic
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* Where the analytical result is given by E,
= (h?a?p?) / 2mL?

« This occurs because at very high
energies the wave function oscillates very
fast and the wide lattice spacing does not
capture the whole story.




