
PHYSICS 831 PLAN 

1. TOPICS: 

A. Review of basic relations on fields, potentials, sources 
(Revision of undergraduate material and familiarity with notation) 

B. Radiation from single charges 
Lienard-Wiechert potentials, fields of moving charges, velocity fields, 

ionization by fast particles, virtual photons, radiation from accelerated 

particles at low velocities, Larmor's Formula, Thomson cross-section, damping and 
radiation reaction, forced oscillators, Rayleigh scattering, directivity and 
polarization of Thomson scattering, radiation at large velocities (Lienard's 
Formula). 

C. Radiation from ensembles 
Multipole expansion, dipole approximation, magnetic dipole and electric 

quadrupole radiation, radiation from identical particles. 

D. Radiation from antennas 
Formulation of antenna problems, Schelkunoff Vector, linear antennas, radiation 

resistance, measures of directivity, loop antenna 

E. Scalar diffraction theory 
Fields as sources of radiation, Kirchhoff formulation, Fresnel and Fraunhofer 

diffraction, angular and spatial spectra of radiation, array theory, applications 
of Fourier Transform relationships in image processing, vector theory (brief). 

F. Propagation in material media 
Free electron theory, plasma effects in metals and gases, anisotropic media, 

magnetoionic theory and Faraday effect. 

G. Other topics if time permits (usually doesn't). 

2. BOOKS: 

No book exactly parallels the course. Those using electromagnetics in their 
research, or taking 832* later, may wish to purchase Jackson, "Classical 
Electrodynamics" (Wiley). It's a good reference book but not so great to learn 
the subject from. On Reserve for 831* in the Physics Library are: 

Jackson - Classical Electrodynamics 
Marion - Classical Electromagnetic Radiation 
Panofsky and Phillips - Classical Electricity and Magnetism 
Papas - Theory of Electromagnetic Wave Propagation 
Ramo, Whinnery and van Duzer - Fields and Waves in Communications Electronics 
These will all be referred to from time to time in class. The last is an 

undergraduate engineering book, strong on antennas, etc. You may well be able to 
get by without a text by using these Reserve books in the Library. 

A.H.Bridle Sept 82 
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