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I. University Course Catalog Description 

Interference of light, optical interferometry, Fraunhofer and Fresnel scalar diffraction, diffraction gratings, temporal 
coherence, spatial coherence, and partial coherence 
 

II. Course Overview  
This course covers topics in optics and electromagnetics that are impacted by the wave nature of light. The course starts with 
a review of the necessary math, with a focus on Fourier transforms and related theorems. This is followed by a discussion of 
wave interference, including plane wave and spherical wave interference. Diffraction by a variety of apertures is discussed, 
and various related viewpoints and approximations are introduced, including the Huygens principle, Fresnel diffraction, and 
Fraunhofer diffraction. The use of interference in several types of applications and devices is discussed, including Newton’s 
rings, Lloyd's mirror, and Fizeau, Michelson, Mach-Zehnder, Sagnac interferometers, grating spectrometers, Fourier transform 
spectrometers. The concepts of spatial and temporal coherence are introduced, and their effect on optical imaging is 
discussed.  

 

III. Course Objectives and Outcomes 
The students acquire an understanding of interference, diffraction, and coherence, and how these topics enable and affect 
imaging devices and spectral analysis tools.  
 

IV. Course Prerequisites 
Graduate Standing or C.I. 
 

V. Course Credits 
3 (3,0) 
 

VI. Suggested Texts and Materials 
Optics (5th Edition)  E. Hecht 
Introduction to Optics F. L. Pedrotti, L. M. Pedrotti, and L. S. Pedrotti 
Fundamentals of Photonics B. E. A. Saleh and M. C. Teich 
Introduction to Fourier Optics J. W. Goodman 
Statistical Optics J. W. Goodman 
Principles of Optics M. Born and E. Wolf 
Systems & Transforms with Applications in Optics A. Papoulis 
Linear Systems, Fourier Transforms, and Optics  J.D. Gaskill 
Optical Coherence L. Mandel and E. Wolf 
Optical Interferometry  P. Hariharan 
 



 

VII. Topics Covered 
• Review of the Fourier transform 
• Review of electromagnetic, wave propagation, and the plane-wave angular spectrum 
• Two-beam interference: Mach-Zehnder interferometer, Michelson interferometer, Sagnac interferometer 
• Double slit-interference 
• Multiple-beam interference 
• Rayleigh-Sommerfeld diffraction 
• Fresnel and Fraunhofer diffraction 
• Introduction to Fourier optics 
• Diffraction limited optical imaging 
• Diffraction Gratings 
• Introduction to coherence theory 
• Second-order spatial and temporal coherence 
• Effect of coherence on optical imaging 

 
 

VIII. Basis for Final Grade 
 

Assessment Percent of Final Grade 
Homework 20% 
Midterm 30% 
Final (comprehensive) 50% 
 100% 
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