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44. Clebsch-Gordan Coefficients, Spherical Harmonics, and d Functions

Note: A square-root sign is to be understood over every coefficient, e.g., for −8/15 read −
√

8/15.
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Figure 44.1: The sign convention is that of Wigner (Group Theory, Academic Press, New York, 1959), also used by Condon and Shortley (The
Theory of Atomic Spectra, Cambridge Univ. Press, New York, 1953), Rose (Elementary Theory of Angular Momentum, Wiley, New York, 1957),
and Cohen (Tables of the Clebsch-Gordan Coefficients, North American Rockwell Science Center, Thousand Oaks, Calif., 1974).
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â–ψ n = n ψ n−1
,  
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Perturbation Theory – Time-Independent        H = H0 + ′H    
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Generators  of  Transformations
                f (q + Δ) =U(Δ) f (q) 
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â ⋅ !p⎛

⎝⎜
⎞
⎠⎟
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Figure 14.3 Energywise ordering of the terms for the configuration np np.

Selection Rules for Electron Transitions in LS Coupling
Assuming that only one electron makes a transition at a time, the selection rules
for the transitions between LS coupled states are:

For the electron making the transition
(a) Dl = ±1 (14.15)
(b) Dml = 0, ±1

For the atom as a whole
(a) DS = 0
(b) DL = 0, ±1 (L = 0 ´ L¢ = 0 forbidden)
(c) DML = 0, ±1 (14.16)
(d) DJ = 0, ±1 (J = 0 ´ J ¢ = 0 forbidden)
(e) DMJ = 0, ±1

jj Coupling
In heavy elements the spin-orbit interaction in individual electrons becomes large
and dominates over the residual electrostatic interaction between electrons.
Therefore, the Li and Si vectors of individual electrons couple to give resultant
Ji vectors. These individual Ji vectors then combine to give a resultant J vector
of the whole atom. This is called the jj coupling scheme:
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