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Scattering and Diffraction Q322
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Small Sphere Scattering

dielectric sphere
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Total Cross Section

net polarization
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Perfectly Conducting Sphere
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Expansion Vector Plane Wave Q%2
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Circularly Polarized Plane Wave \Lid4
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Expansion as in Chapter 9
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Circularly Polarized Plane Wave \Lid4

ODU

1

[V () X | (V0 (1) X,y )d0

* 1 a * a
— 5I’I§m’m { 1:I gl + kz 2 |:rfl a_r(rgl):|}

reor
a, (I,m) j, (kr)= [ X}, -E(X)dQ

(LYw)
a, (I,m)j, (kr)= F N/ eikd ()
- (hm) b (kr) j\/|(|+1)
| + | F 1 _
_ \/( m)( + M+ )J‘Yl*mjrlelkde
JH(1+1) |

a, (I,m)=i'\/4r (21 +1)5,, .,

Je ffér%on Lab Thomas Jefferson National Accelerator Facility @ &JSA

Physics 804 Electroma gnetic Theory Il




W

Scattering by a Sphere
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Scattering Cross Section
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Differential Cross Section
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For Perfect Conducting Sphere in long-wavelength limit

1 21
ayy = _E:Bf_r ~ _?(ka)3

ODU

sc

2

ddi;c n 27 Xy rizix X, [

~ g P g P 3 2 N R Y 3

x X, . :‘Xl,il =E(1+cos 0) [il(nx Xy ) -Xm}:—gcose
d

—2s¢ ] a2 (ka)' { (1+cos? 9)—c059}

Thomas Jefferson National Accelerator Facility @ & JSA

Physics 804 Electromagnetic Theory 1l

.!effér%on Lab



W
ODU

Special Relativity
Two Postulates
| Relativity Principle: Laws of nature and results of
all experiments the same in all inertial reference frames.
Il The velocity of light measured by an observer is
Independent of the velocity of the source
Invariance of the interval
c2t'2 _ x'2 _ yrz 712 _ 022 _y? _ yz _ 4?2

x° = ct
X" = X
X° =y
X° =z
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L orentz Transformations
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4-Vectors and Proper Time

Any set of four quantities that transform as the
coordinate displacements is called a (contravariant)
4-vector

x'0 = 7/(xO —,Bxl)
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proper (invariant!) time
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Invariance of wave phase
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ot —k'-X'=wt—k - X
(a), IZC) for photons is a 4-vector
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relativistic Doppler Shift
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Other 4-vectors

velocity 4-vector

U =(dt C,d—ijzc(y,yﬁ)

dr 'dr
U-U=c’
Energy-momentum 4-vector
p=muU
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