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CATALOGUE DESCRIPTION:    
 
This introductory optics course surveys both geometrical and wave optics.  Topics will include laws 
of reflection and retraction; interference and diffraction, fourier methods, and holography. 
 
 
 
  
  
COURSE PREREQUISITES: Physics 222 or Physics 105 + 112 + 221 
   
 

 
COURSE COREQUISITES:    
    
HOURS PER TERM Lecture 60 hrs Student Directed 
FOR EACH Laboratory  hrs  Learning  hrs 
STUDENT Seminar  hrs Other - specify: 
 Field Experience  hrs                                hrs 
      TOTAL 60 HRS 
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COURSES FOR WHICH THIS IS A     RELATED COURSES 
PREREQUISITE: 
         
         
 
 
TEXTBOOKS, REFERENCES, MATERIALS   (List reading resources elsewhere) 
 
TEXTS:Optics, 2nd ed.; E. Hecht; Addison Wesley (1987) 
 
 
References: Optics, 2nd ed.; M.V. Klein, T.E. Furtak; Wiley and Sons (1986) 
  Introduction to Optics; F.L. Pedrotti, L.S. Pedrotti; Prentice Hall (1987) 
 
 
 
OBJECTIVES:  To introduce the student to methods and techniques of optics.  The student will learn 
about the brief history, one dimensional waves, plane waves, wave equation in three dimensions.  
Polarization:  linear, circular, elliptical polarization, dichroism, calcite, scattering, reflection; Faraday, 
Kerr, Pockel effects.  Review of Maxwell's equations, electromagnetic waves, energy and momentum, 
radiation, interaction of light and matter.  Reflection and refraction, Fresnel equations. Geometrical 
optics: lenses, mirrors, optical instruments, matrix methods.  Waves: superposition, standing waves, 
beats, group velocity, fourier analysis, wave packets.  Interference: wavefront-splitting, amplitude-
splitting, Fabry-Perot interferometer, multiple beam interferometry.  Diffraction: Fraunhofer and 
Fresnel diffraction, many slit diffraction, circular aperture.  Fourier Optics.  Coherence theory. 
 
METHODS:The course will be taught using lectures, demonstrations, and computer simulations.  

Problems will be assigned and marked on a regular basis. 
 
 
 
 
 
 
 
STUDENT EVALUATION PROCEDURE: 
 
 Assignments    20% 
 Midterm Examination  30% 
 Final Examination   50% 
     ____ 
     100% 
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COURSE CONTENT
 
Week  Topics
 
1 Brief history, one dimensional waves, plane waves, 
 wave equation in three dimensions 
 
2Polarization:  linear, circular, elliptical polarization, dichroism, calcite, scattering, reflection; Faraday, 

Kerr, Pockel effects. 
 
3-4 Review of Maxwell's equations, electromagnetic waves, energy and momentum, radiation, 

interaction of light and matter. 
 
4-5 Reflection and refraction, Fresnel equations 
 
6-7 Geometrical optics:  lenses, mirrors, optical       
 instruments, matrix methods 
 
8-9 Waves:  superposition, standing waves, beats, group velocity, fourier analysis, wave packets. 
 
10 Interference:  wavefront-splitting, amplitude-splitting, Fabry-Perot interferometer, multiple 

beam interferometry 
 
11 Diffraction:  Fraunhofer and Fresnel diffraction, many slit diffraction, circular aperture. 
 
12 Fourier Optics. 
 
13 Coherence theory. 


