WHAT is DIFFRACTION?  
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How does the shadow cast from light shone through a wide opening differ from the light shown through a very narrow, opening?

What is Needed

· A flashlight

· An index card with a wide window cut out of the center

· An index card with a narrow slit

· An index card with an irregular narrow slit

What to Do

In a darkened room, hold an index card that has a wide window cut out of the center in front of a flashlight that you have turned on.  Hold the flashlight some distance from the index card so you are able to cast a shadow on the wall.  Notice that the light casts a sharp shadow with some fuzziness at its edges.

Next, hold the index cards, one at a time, with the narrow slits in the same manner.  Notice that when the opening is very narrow, diffraction  is more apparent and the shadow is fuzzier.

What is Happening?

In other activities you’ve seen that light can be bent from its ordinary straight-line path by reflection and by refraction.  In this activity, you are seeing another way light bends.  Any bending of light by means other than reflection and refraction is called diffraction.  When light passes through an opening that is large compared with the wavelength of light, it casts a wide shadow with fairly sharp edges between the light and dark areas of the shadow.  But if we pass light through a thin razor slit, we see that the light diffracts such that the sharp boundary between light and dark areas disappears, and the light spreads out like a fan to produce a bright area that fades into darkness without sharp edges.  The light is diffracted.
