
1

2

3

4

5

Road to    spherical harmonics

Hamiltonian in central field

separate r and (, ɸ

Laplacian in polar coordinate

Legendre differential equation is part of Laplacian equation

Rodrigues formula is solution 

6 full Laplacian equation is associated Legendre differential equation

7 Derivative of Rodrigues formula is solution
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spherical harmonics



Why it is worthwhile taking time for spherical harmonics? 
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angular momentum

symmetry

it is a wave function

(vanishing integral)6

ΔJ = 0, ±1, 0⇹0selection rule

(-1)J

E = Bh J(J+1)

J, K, Ka, Kc

1

rotational energy

but, of what ?

expansion
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Road to    spherical harmonics

Hamiltonian in central field

separate r and (, ɸ

Laplacian in polar coordinate

Legendre differential equation is part of Laplacian equation

Rodrigues formula is solution 

6 full Laplacian equation is associated Legendre differential equation
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Rigid rotor with r fixed. 

central field is not explicit.
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started from here

convinced angular wavefunction is  solution of associated Legendre differential equation

1 find μ
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Road to    spherical harmonics
Hamiltonian in central field

separate r and (, ɸ

Laplacian in polar coordinate

Legendre differential equation is part of Laplacian

Rodrigues formula is solution 

6 full Laplacian is associated Legendre differential equation
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