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1 Introduce the concept of selection rules in atomic/molecular physics.
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2 Use representation theory to constrain the selection rules.
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3 Consider a crystal with symmetry group Oh = S4 ⇥ Z2. Give the

character table and label the representations. Which irrep(s) does the

dipole moment correspond to?
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4 Consider an atom (in a crystal with this symmetry group) in a 3�
orbital. Into which irreps’ orbitals can it decay via single-photon

spontaneous emission?
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5 What is the Wigner-Eckart Theorem?

Calculating'. Ln,14141%142%71=0 onlyi f Ric#122
Assume that Ri,Ra,P a r e a l l irreps o fG .

(generalized) WWigner-EckartThm:
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6 What are Clebsch-Gordan coe�cients?

Change perspective: start w l smaller
Hilbert space...
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7 Sketch how to calculate Clebsch-Gordan coe�cients.
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8 In D8, what are the Clebsch-Gordan coe�cients hRk|2i2ji?


