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Why are transparent objects visible around one another?

What is Needed

· Distilled water or clean tap water

· A clear plastic or glass jar with a lid

· A clear plastic or glass drinking cup

· Phantom Crystals, available from Arbor Scientific (http://www.arborsci.com/)

· String
What to Do

Fill the jar 3/4 full with water.  Put several crystals in, and put on the lid.  Let it sit for a few hours or until the crystals are virtually invisible.  If there are bubbles in the crystals, put them in the refrigerator for a few hours.  After the time has passed, pour out enough of the water from the jar (into the cup if you choose) so that the rough surfaces of the crystals are visible.  Impale three or four of the crystals with a needle that is threaded with string so that the crystals are strung on the string.  Try to handle the crystals as little as possible because oil from skin will cloud them.  Fill the cup 3/4 full of water, and drop the string of crystals in.  It should appear to be just a string in a jar of water.  Tell the audience to observe the jar and announce what they see.  Tell them to carefully pull the string out of the jar.  SURPRISE!  Crystals appear when they are removed from the water.

What is Happening?

All three substances (crystals, water, and air) are transparent, meaning that they absorb no light.  They are of different densities, though, and density determines the speed at which light travels through them.  So if the light is traveling through the air, when it hits the crystal, it will start traveling more slowly and will change speed at the surface of the crystal.  The change in speed makes the light bend.  This bending of light is called refraction, and the amount it is bent is the angle of refraction.  The bend in light makes the object visible.  Because the water and the crystal are of almost the same density (Because the crystal has absorbed so much water, that is what it is mostly made of.), light travels at the same speed through both of them.  If it does not have to change speeds at the surface of the object, it does not bend and the object cannot be distinguished from the water.
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