Refraction of Light through a Right Angle Prism

Prepared for Refraction Workshop February 9, 2008, University of Houston-Downtown  by Nancy Easterly.  Some aspects of this activities modified from Activity 19. p. 84 PTRA Manual Teaching about Geometric Optics

Purpose:  Determine how light rays entering a flat isosceles right angle prism from various angles behave.

Procedure:

1. Place a flat 45-45-90 isosceles right triangle on a sheet of plain paper.  Trace the outline of the triangle on the paper.

2. Using the ruler direct aim method or a laser pointer trace four rays of light through a transparent 45-45-90 isosceles flat right angle prism of glass.

A. One ray of light should be perpendicular to the leg of the 45-45-90 isosceles right angle prism and enter the prism at the middle of the leg.

B. The second ray of light should be perpendicular to the hypotenuse of the 45-45-90 isosceles right angle prism and enter the prism about one-third of the way along the hypotenuse.

C. The third ray of light should enter the prism along the hypotenuse and be parallel to one leg.

D. The fourth ray of light should enter the prism along the leg and be parallel to the hypotenuse.  See the diagram below.


3. Describe what happens to the ray of light in each case and note any unusual behaviors.

4. Find where you would need to place an incident ray to have it exit along ray line C.

5. Right angle prisms are used in binoculars.  Go to http://www.birdwatching.com/optics/how_binoculars_work.html to see how these prisms are used.  The prisms in the binoculars act as a _______________________.

6. As an extension of this activity, you can determine the index of refraction of the glass.  You can also verify Snell’s Law.
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