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Scattering and Diffraction
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Small Sphere Scattering
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Total Cross Section
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Perfectly Conducting Sphere
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Expansion Vector Plane Wave
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Circularly Polarized Plane Wave
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Circularly Polarized Plane Wave
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Scattering by a Sphere
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Scattering Cross Section
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For Perfect Conducting Sphere in long-wavelength limit
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Special Relativity
T P t l tTwo Postulates
I Relativity Principle: Laws of nature and results of
all experiments the same in all inertial reference framesall experiments the same in all inertial reference frames.
II The velocity of light measured by an observer is
independent of the velocity of the sourceindependent of the veloc

2 2 2 2 2 2 2 2 2 2

ity of the source
Invariance of the interval
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Lorentz Transformations
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4-Vectors and Proper Time
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di di l i ll d ( i )

( )0 0 1

coordinate displacements is called a (contravariant)
4-vector

( )
( )

0 0 1

1 1 0

x x x

x x x

γ β

γ β

′ = −

′ = −( )
2 2

3 3

x x
x x

′ =

′ =

2

proper (invariant!) time

1 /d v v c dtτ = − ⋅
r r

Physics 804 Electromagnetic Theory II

1 /d v v c dtτ = ⋅



Invariance of wave phase

( ) for photons is a 4 vector

t k x t k x

kc

ω ω

ω

′ ′ ′ ′− ⋅ = − ⋅
r rr r

r( )
( )
( )

,  for photons is a 4-vector

z

kc

k c

ω

ω γ ω β′ = −

( )/z z

x x

k k c
k k

γ βω= −

′ =

relativistic Doppler Shift
y yk k′ =

( )

( )

1 cos
sin sintan

ω γω β θ
θ θθ

′ = −

′
′ = =

Physics 804 Electromagnetic Theory II

( )
tan

cos cos
θ

θ γ θ β′ −



Other 4-vectors
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