
Nonrelativistic dipole approximation

Since we are considering strongly non-relativistic case, we may (for the moment) take non-

relativistic Schrödinger wavefunctions in our matrix element:
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For the further evaluation of this matrix element we shall recall Heisenberg equation:

By using this equation, we finally may find:
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electric dipole moment



E1 selection rules

From our discussion above it is clear that in order to understand whether some particular

transition from level nb, lb, mb to level na, la, ma is allowed we have to find whether transition

matrix element is zero or not:
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For the further evaluation of this matrix element let us write vector product εr in terms of

spherical components:
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So we „simply“ have to calculate following integral
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Simple number

Reminder on spherical harmonics
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Clebsch – Gordan – coefficients (CGC)
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E1 selection rules
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