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Supplement on Spherical Harmonics

Conventions from Arfken/Weber: Mathematical Methods for Physicists. Ω = (θ, φ): solid angle.

Eigenfunctions of the Laplace Operator: ∆ Ylm(Ω) = − l(l + 1)
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Orthonormality:
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Rodrigues’ formula for Associated Legendre-Polynomials:
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Legendre-function: eigenfunction to Legendre ODE:
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Rodrigues’ formula for Legendre-Polynomials: Pl(u) =
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Generating Function:
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Normalisation:
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Addition Theorem [with α the angle between (θ, φ) and (θ′, φ′)]:
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Some Examples:
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Graph of the first Spherical Harmonics and Legendre-Polynomials Yl0(θ, φ) =
√

2l+1

4π Pl(cos θ)

Visualising as Deformation of a Sphere: R(ϑ,ϕ) = 1 + αl0 Yl0(ϑ,ϕ) , α ≪ 1


