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Introduction

We will look at selected topics in classical mechanics and
electrodynamics and apply them to important topics in
accelerator physics. The focus will be on rings, but the
methodology applies more generally.

The choice of material is somewhat subjective.

I assume knowledge of basics of classical mechanics,
electrodynamics, and the special theory of relativity.

The course is designed to be self-contained. We will go over
key derivations, at least briefly.

You have lecture notes from Gennady Stupakov’s class in
2011, extra handouts, and a textbook. We will only cover a
portion of this material, and not always in order, as explained
in today’s handout. The textbook is mostly for reference.

Some materials are available online, laser.lbl.gov/uspas2013
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Practical matters

Daily schedule:

9 am — 12 pm lectures
2 pm — 4 pm problem solutions, review of special topics

Evenings we will be available for questions
Fridays will be short days

Homework is due next day at 9 am.

We will have 9 days of lectures and a final exam on Friday,
June 21, 9 am — 12 pm. No homework will be assigned the
day before the exam. Final grade is based on 60% homework
+ 40% exam.

SI system of units is used throughout the course
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Practical matters

Mornings and Afternoons, here unless otherwise specified

Evenings in same area as meals unless otherwise specified

Teaching the course:

Gregory Penn Main instructor 510-928-3643
gepenn@lbl.gov

Gabriel Marcus Co-instructor, 2nd week only
gmarcus@lbl.gov

Patrick McChesney Homeworks and special topics
pmcchesn@indiana.edu

We have a small class, feel free to ask questions during
lectures. The pacing of the class can also be adjusted.

Any comments on lectures and notes are highly appreciated.

Using software packages (Matlab, Mathematica) for
calculations is fine. There will be no computer lab.
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Main themes of this course

Classical Mechanics

Oscillators
Hamiltonial formulation of equations of motion
Action-angle variables
Dynamics in a ring
Distribution function and Vlasov equation
Special Relativity

Electromagnetism

Self-fields of beams
Effect of environment
Radiation fields
Synchrotron radiation
Formation length of radiation, coherent effects, beam
diagnostics
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Recommended references

Books:

Jorge V. José and Eugene J. Saletan. Classical dynamics: a
contemporary approach. Cambridge University Press, 1998.

J. D. Jackson. Classical Electrodynamics. Wiley, New York,
third edition, 1999.

Herbert Goldstein, Charles Poole, and John Safko. Classical
mechanics. Edison-Wesley, 3d edition, 2000.

Walter Greiner, Classical Mechanics: Systems of particles and
Hamiltonian dynamcs, 2nd edition. Springer, 2010.

Gerald Jay Sussman and Jack Wisdom. Structure and
Interpretation of Classical Mechanics. MIT Press, 2001.

The last ref. is available online at:
http://mitpress.mit.edu/SICM/
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