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Spherical Waves
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Spherical Bessel and Hankel 
Functions
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Some Examples
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Argument Limits
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Green Function Expansion
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Angular Momentum
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Applied to Spherical  Harmonics

( )( )
( )( )

1

1

lm lm

l l

L Y l m l m Y

L Y l m l m Y

+ = − + +

= + − +( )( )

2 2

1lm lm

z lm lm

L Y l m l m Y

L Y mY

L L LL

− + +

=

=
r r

2 2

L L LL

L L iL
L L

=

× =

∇ ∇

r r r

2 2
j jL L∇ = ∇

Physics 804 Electromagnetic Theory II


