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Far Field
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radiation pattern dominated by emission
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Magnetic Dipole/Electric Quadrupole 
Radiation
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magnetization from current
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magnetic dipole moment
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comparing with the electric dipole results, 
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Fields
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plane defined by  and .n m



Power
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Electric Quadrupole Radiation
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in radiation zone the expressions become

ck eA x x n x x d x
r ikr

µ ρ
π

⎛ ⎞ ′ ′ ′ ′= − − ⋅⎜ ⎟
⎝ ⎠ ∫

r r r r r r

( ) ( )
3

3
0

in radiation zone the expressions become

ˆ ˆ ˆ/
8

ikrick eH ikn A n x n x x d x
r

µ ρ
π

′ ′ ′ ′≈ × = − × ⋅∫
rr r r r r

0 ˆE ikZ n≈ ×
r ( ) 0ˆ /

Recall quadrupole moment tensor

A n µ×
r

( ) ( )2 3

Recall quadrupole moment tensor

3

1
ab a b abQ x x r x d xδ ρ= −∫

r r

Physics 804 Electromagnetic Theory II

( ) ( ) ( ) ( )3 1ˆ ˆ ˆ ˆ ˆ ˆ   
3 ab ba

b
n x n x x d x n Q n Q n Q nρ′ ′ ′ ′× ⋅ = × ⋅ ⋅ ≡ ∑∫

r r r r



Radiation Pattern
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Oscillating Spheroid
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Spherical Waves
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solutions are Bessel Functions of order 1 / 2
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