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Abstract: Very simple visual aids can be designed to convey sophisticated concepts in optics to
students ranging from 5™ grade to first year graduate students. In this talk I will outline several
specific classroom experiments illustrating concepts in wave optics that can be performed with
computer generated holograms.
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Summary

Difficult concepts are explained much more readily if the instructor can excite students’ imagination and capture their
attention by providing hands-on manipulation. Concepts in wave optics are most readily amenable to experiments that
involve visual effects. Simple diffraction gratings have been used to create a simple spectrometer, which can then be
used to analyze the spectra of common light sources. In this talk, we will describe the use of far field computer
generated holograms to create interesting visual effects, which can then be used to explore various ideas in wave optics.
Experiments can be designed to be easily performed in a classroom setting without elaborate and expensive equipment.
The experiments possible with far field computer generated holograms can be both qualitative and quantitative. The
sophistication of the experiments can be scaled to be appropriate for students from 5" grade all the way to first year
graduate students in optics.

The primary principle of all the experiments to be performed is the interaction between the light originating from
the various objects in the scene (self-luminous as well as reflective) and the intervening medium or structures
together creating the visual sensation for the observer. The most trivial example of this principle is looking at a
scene through colored filters. The effect we will be exploiting in our work is the spatially structured filters that are
placed in between the scene and the observer. Again, the most familiar example of such a phenomenon is when one
looks at streetlights through a fine mesh screen. Computer generated holograms can be considered to be a vastly
more sophisticated and controllable screen which lead to many startling and somewhat counter-intuitive effects.
These effects are used as a basis to explain diffraction and other aspects of wave phenomenon. The talk will contain
several specifically formulated experiments designed for students at varying level of scientific preparation.
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