.!effér%on Lab

Physics 704/804
Electromagnetic
Theory I

G. A. Krafft
Jefferson Lab
Jefferson Lab Professor of Physics
Old Dominion University

Thomas Jefferson National Accelerator Facility 04-14-09
Physics 804 Electromagnetic Theory 1l

ODU

@
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Perfectly Conducting Sphere
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Expansion Vector Plane Wave
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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
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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
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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
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proper (invariant!) time
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Invariance of wave phase
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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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