Refraction of Light Through an Equilateral Prism

Activity developed by Nancy J. Easterly for Optics Workshop University of  Houston-Downtown

February 9, 2008

To observe how light is refracted through an Equilateral Prism.  This experiment also provides the initial background information for refraction as related to dispersion of white light.

1. Place a flat equilateral 60-60-60-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 find the path that a ray of light takes when viewed through the equilateral triangle.  In the upper one third of the equilateral triangle draw a normal line.  Draw a line label it AB at an oblique angle (not along the normal).  See Diagram #1.  If using the pin method space the pins about 1   centimeter apart.  Make sure one pin is at the point where the ray touches the prism.  If you do not like the pin method use a black marker such as a Sharpie to draw the AB line.  You can see this dark line through the glass.
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3. Look for the alignment of the pins or for the laser light to escape on the side opposite the incoming ray. 

4. Draw the exiting ray.  Remove the prism and extend the exiting ray to the glass.  Label this line CD.  Draw a normal at point C.  Draw a line BC inside the prism from the point where the incident ray touches the glass to the point where the exiting ray touches the glass.  This will be inside the prism.  See Diagram #2.

Diagram #2
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5. Extend the normal lines a short way inside the triangle.  

Observe how the direction of the refracted ray BC compares to the path of AB if AB were to pass straight into the glass.  Does BC bend toward or away from the normal?
Observe how the direction of the refracted ray CD compares to the path of BC if BC were to pass straight into the air.  Does CD bend toward or away from the normal?

At this point the teacher can chose to verify Snell’s Law by giving the students the index of refraction of the glass.  OR the teacher can determine the index of refraction of the glass by using Snell’s Law since we have already verified Snell’s Law in a previous activity.  

This is a good starting point for information about dispersion, the separation of white light into its component colors.

This is also a good starting point for how a lens refracts light.  Take two drawings and placing them either bottom of the triangles together or points together, illustrates a convex lens or a concave lens.  (See diagram below.)
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