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« Ignoring higher order effects,
the 2s and 2p levels have the
same energy. Similarly, so do
the 3s, 3p, and 3d levels, etc.

« This effect is unique to Hydrogen -like atoms

« It explains why a simple equation such as
E,=(-Z?/n?) E, can give all the energy levels of
Hydrogen-like atoms with good accuracy

* Recall:

By = () / (8 &3a)
8y = 0.0529nm and the
equations of derivation

are: 2pr — n(%w)
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« s(r) tells us how much charge
exists in a particular shell at a
particular radius. To visualize ...

Inner
Region

Outer Region

* To simplify the computation of the
integral:
S « Using this approach we can simplify the potential
N = C drs (I’ ) due to the inner region to a point charge at the
we split the spherical space of origin. Likewise, we can treat the outer shell of
charge into two regions charge as a constant external potential
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« So the potential due to the
inner region is:

2 r
q— Q S (r @d re¢ . Make a guess for U.(r) (usually zero)
4p e of . Find eigenvalues and eigenfunctions of the
— Schradinger Equation
= And the outer region: . Calculate the electron density n(r)
Calculate the electronic potential U (r)

q 2 N (I' ¢)dr ¢ . If the new Uscf(r) differs significantly from the last
4pe ¢ guess, go back to step 2, else exit the self-
PC, r consistent loop. A reasonable difference for
terminating the loop is say ksT/10.

« Overall, they contribute to the final self-consistent field which is:

_Z-1€ ¢° q° sr
0

where the scaling factor (Z-1)/Z is added to account for the fact that an electron feels no
repulsion due to itself




