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ABSTRACT

Traditional methods used in optics teaching lack clarity and vividness when illustrating abstract
notions such as polarization or interference. Here’s where computer models may help, but they usually
show only a single phenomenon or process and don’t let the student see the entire picture. For this
reason at Moscow Institute of Physics and Technology was developed the courseware "Wave Optics
on the Computer" consisting of a number of related simulations. It is intended for students studying
optics at the Universities. Recently we have developed different simulations in optics for secondary
school level. They are included as part of large computer courseware “PHYSICS by PICTURES”.

The courseware "Wave Optics on the Computer” consists of nine large simulation programs and
the textbook. The programs are simulating basic phenomena of wave optics. Parameters of optical
systems can be varied by the user. The textbook contains theoretical considerations on studied optical
phenomena, recommendations concerning work with computer programs, and, especially for those
wishing to deeper understand wave optics, original problems for individual solution.

At the Moscow Institute of Physics and Technology the course "Wave Optics on the Computer”
is used for teaching optics in the course of general physics. The course provides both computer
assisted teaching for lectures support and computer assisted learning for students during a seminars in
the computer classroom.
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1. WAVE OPTICS

1.1. Interference

This program is designed to illustrate the fundamental laws of light wave interference. Various
double-beam optical interference systems are simulated, i.e. Young's experiment, Fresnel bimirror,
Michelson interferometer, interference in plane-parallel plate, Lloyd's mirror, Michelson stellar
interferometer. The possibility of varying parameters of interference systems and the incident light
wavelength is provided. Using Young's experiment as an example, the interference of partially
coherent waves is simulated. The influence of light coherency properties and finite size of the sources
on the interference pattern is studied.
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1.2. Diffraction

This program simulates diffraction of light waves on holes of different shape (round holes and
slits). Both diffraction in the near zone (Fresnel diffraction) and far zone (Fraunhoffer diffraction) is
covered by the program. Spatial distribution of light intensity in diffraction phenomena is simulated
and displayed on the screen. Parameters of the model can be varied.
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