PH4274 – Physics of Active Electromagnetic Detection and Engagement
Naval Postgraduate School, Physics Department
Spring 2015
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Course description: A course in the physics of radar and high-power RF/microwave systems. Radiometry and the propagation of electromagnetic energy. Radar equation and its relationship to radiometry. Noise and minimum detection threshold criteria. Range gating, scanning and range ambiguity. Target cross-section and polarization effects. Doppler techniques. Correlation analysis of signals and signal coherence. Synthetic aperture methods. Synthetic aperture imaging.  Absorption and scattering of RF/microwave beams by the atmosphere. Modulation and demodulation techniques, pulse compression, chirping and signal recovery. Ultra-wideband and monopulse radars.

Prerequisite: PH3360.

Recommended books:
Course notes to be provided.

TOPICS								APPROX. HOURS

1.  Radar Overview							4
2.  Radar Sources and transmitters					4
3.  Introduction to Scattering						4
4.  Antennas								4
5. Magnetic Field Integral Equation and the Scattered Field Model	4
6. Review of Fourier Methods & Midterm Exam			4
7. The Correlation Receiver						2
8. The Ambiguity Function						2
9. Propagation Effects							2
10. Radar-Based Imaging							6
11. Miscellaneous Topics							3
12. Course Review & Final Exam					2

Grading:  Combination of Homework and Exams.

Policy:  You are encouraged to work collaboratively on the homework assignments.  The course grade is a weighted average of Homework (30%); Midterm Exam (30%); and Final Exam (40%).

