
You may assume the following formulae in any exam question if proof is not explicitly requested
(updated Nov 2010):
Spherical Harmonics:
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Harmonic Oscillator:
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Wave functions:
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H0(z) = 1; H1(z) = 2z; H2(z) = 4z2 − 2; H3(z) = 8z3 − 12z; H4(z) = 16z4 − 48x2 + 12

Hydrogen atom:
normalised radial wave functions (
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Radial integrals for the state |nlm〉:
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Integrals: for positive integer n,∫ ∞
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Time-independent perturbation theory:
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Time-dependent perturbation theory: If at t0 a system is in a state |i〉, to first order the
chance of finding it in the state |n〉 at time t is |dn(t)|2, where
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Scattering theory: Born approximation expression for the scattering amplitude:
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where q = ki − kf is the difference between the initial and final wave vectors.
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