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Description

In addition to reviewing and expanding the basic knowledge of electrodynamics learned at
the undergraduate level, this course will focus on learning the following subjects: the
expression form of electromagnetic field energy in a dispersive and lossy dielectric system;
application of electromagnetic field momentum in designing optical tweezers and cold atom
quasi-lattice systems; random phase approximate in solution of plasma systems;
magnetohydrodynamic waves; causality and Kramers-Kronig relationship; vector spherical
wave eigen-solutions of electromagnetic field; multipole moment expansion representation
of electromagnetic radiation and scattered light; Thomas precession and spin-orbital angular
momentum coupling; the motion of charged particles in a uniform electromagnetic field;
Cherenkov radiation; and the Lagrangian and Hamiltonian equations of the motion of
general continuous systems (including electromagnetic fields).
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Week Content Hours Format Instructor
Introduction Maxwell’s equations
1-2 8 lecture Me
Wave Propagation
3-4 8 Lecture Me
Radiating Systems
5-6 8 Lecture Me
Light Scattering and Diffraction Me
7-8 8 Lecture
Special Theory of Relativity
9-10 8 Lecture Me
Ny
FHCE AR Dynamics of Relativistic Particles and
Schedules 11-12 Electromagnetic Fields 8 Lecture Me
Radiation By Moving Charge
13-14 8 Lecture Me
Lagrangian mechanics for Continuous
14-16 5 3 Lecture
ystems Me
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Grading 60% homework, 40 % final exam
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