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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± = 1

2
ξ ∓ d

dξ
⎛
⎝⎜

⎞
⎠⎟
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Perturbation Theory – Time-Independent          �              �

   Expansions for eigen-* of H :      �    &    �                       �
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Variational Principle     �  ∀ ψ         Sudden / Adiabatic Approx    ψ / n unchanged by ΔH

WKB Approximation   In Allowed (V < E) & Blocked (V > E) regions,   with   ,
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   Connection formulae at turning points x = a :   with    &  “barrier” ≣ V > E region

 :   matches to     
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   “Barrier on right” formulae are IDENTICAL to “barrier on left” ones except that the order of the
   integral bounds is reversed.  In ALL cases, the lower bound is at smaller x than the upper bound.
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For electron 
making transition:
   Δl = ±1
   Δml = 0,±1

For atom as a whole :
ΔS = 0
ΔL = 0, ±1 but 0 → 0    ΔML = 0, ±1
ΔJ = 0, ±1  but 0 → 0    ΔMJ = 0, ±1
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