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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. R4 HR Course Title H.5)) /1% || Electrodynamics Il
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2. Y¥E R Department of Physics
Originating Department

HEHS
3. PHY208
Course Code

4. {45 Credit Value 3
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Course Type
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Semester
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Instructor(s), Affiliation& o

Contact YE Fei, Hif: 88018229

(For team teaching, please list
all instructors)
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Pre-requisites or Other| 37 71% | (PHY207-15) Electrodynamics | (PHY207-15)
Academic Requirements
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Courses for which this course T, URJUVEHRRE.

. .. Quantum Field Theory, and other related courses.
is a pre-requisite
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Cross-listing Dept. For other majors requiring the fundamentals of electrodynamics and relativity.
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This course is the subsequent course of Electrodynamics I. In this course, we introduce the conservation law; the energy,
momentum, angular momentum of electromagnetic field; the propagation of the electromagnetic wave in various media;
the electromagnetic potentials and gauge theory; the electromagnetic field of moving charges; the mechanism of
radiation; the principle of special relativity and its application.
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After passing this course, the students should be able to apply the fundamental laws of electrodynamics to analyze
various electromagnetic phenomena including refection, refraction, dispersion, waveguide, radiation etc. Understand the
concept of the energy, momentum and angular momentum of the electromagnetic field, the gauge invariance of
electrodynamics and its deep impact in physics, special relativity of spacetime and its important role in electrodynamics.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1. Conservation Laws ( week 1-2)
Week 1: The Continuity Equation, Poynting's Theorem, Newton's Third Law in Electrodynamics,
Week 2: Maxwell's Stress Tensor, Conservation of Momentum, Angular Momentum,
2. Electromagnetic Waves

Week 3: The properties of Waves in One Dimension, Electromagnetic Waves in Vacuum,

Week 4: Electromagnetic Waves in Matter,
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Week 5: Absorption and Dispersion,

Week 6: Guided Waves

3. Potentials and Fields

Week 7: Scalar and Vector Potentials, Gauge Transformations,

Week 8: Gauge invariance, AB effect, Vector potential of a thin solenoid and magnetic monopole
Week 9: Coulomb Gauge and Lorentz Gauge, Retarded Potentials, Jefimenko's Equations,
Week 10: Point Charges, Lienard-Wiechert Potentials, The Fields of a Moving Point Charge,
Around Week 11: Midterm examination.

4. Radiation

Week 12: Dipole Radiation,

Week 13: Radiation of Point Charges

5. Electrodynamics and Relativity

Week 14: The Special Theory of Relativity,

Week 15: Relativistic Mechanics,

Week 16: Relativistic Electrodynamics, and others.

it R ESEEE Textbook and Supplementary Readings
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Introduction to Electrodynamics, David J. Griffiths, tH ¢ & 45 ! it
ZEG kL

1. Classical Electrodynamics, J. D. Jackson, Wiley

2. WZhNE, BARTE, dERURS R
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H &) Attendance
WEEN
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Performance
/N
Quiz
WIEBH Projects
SERMEY. 40%
Assignments
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Mid-Term Test 2 hours
HIARZ R 2 /N 30%
Final Exam 2 hours
BIARME
Final
Presentation
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=) The above may be
Others (The modified as
above may be necessary
modified as
necessary)

20. 1475 GRADING SYSTEM

MA. T=%&% %M Letter Grading
OB. =&id4#] GEI/AEL) Pass/Fail Grading

A # REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority

MEAAFRIEAR
Education Instruction Committee of Physics department




