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REFRACTION—The Bending of Light II
Why does the pencil appear different in water than in air?
What is Needed

· A clear container filled with water

· A pencil

What to Do

Hold the pencil up in the air and look at it.  It’s an ordinary wood pencil—nothing magical about it.  Now, place the pencil in the container of water.  Position yourself so you are looking at line of water where the pencil enters the water.  What do you notice about the pencil?  Doe it look bent?  Has the size changed?

What is Happening?

When light passes through a transparent material, such as glass, it is slowed down.  This is because the molecules in the glass impede, or slow down, the light’s motion.  When the light hits a molecule in the glass, it is actually absorbed, and then re-emitted.  This causes the light to travel more slowly than if it were moving freely.  Remember, light only travels at 75% of its full speed in water.  And, it only travels at 65% of its full speed in glass.  In general, the more dense a substance is, the more it will slow down the light.

This change in speed causes light to bend when it hits a transparent substance.  To understand why, imagine you are driving in a car on a road, and the side of the road is gravel.  If your right tires hit the gravel, the right side of the car will suddenly slow down.  This makes the car turn toward the gravel.

Similarly, when a light wave hits the surface of a piece of glass, one part of the wave is slowed down first.  This makes the wave turn into the surface.  On the other hand, when light goes from a dense (slow) substance into a less dense (faster) substance, such as from glass to air, it bends outward.  If the wave hits the surface straight on, there is no bending.  This is because no part of the wave hits first.  The bending of light as it passes between different transparent substances is called refraction.
