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What is phosphorescence?  Why does the image remain?

What is Needed

· Darkened room

· Phosphor Glow Paper

· A camera flash

What to Do

In a darkened room, locate the camera flash and the phosphor glow paper.  Turn on the flash unit.  Place your hand or other object on the shadow screen and activate the flash.  Remove the object from the screen.  What do you see on the screen?  How do you explain this image?  What happens to the image over a period of time?  Why does this happen?  Have you seen this type of material anywhere else?  Where?

What is Happening?

The slow emission of stored energy in the form of visible light is called phosphorescence.  “Glow in the Dark” phosphorescence materials with long decay times are used to cause watch dials, safety markers, and many children’s toys to glow long after the lights go out.

Phosphorescence is a type of light emission that is the same as fluorescence except for a delay between excitation and de-excitation of the atoms of the material, which provides an afterglow.  The delay is caused by atoms being excited to energy levels that do not decay rapidly.  The afterglow may last from fractions of a second to hours, or even days, depending on such factors as the type of material and temperature. 

You see glow-in-the-dark stuff in all kinds of places, but it is most common in toys. There are, for example, has a glow-in-the-dark yo-yo, a glow-in-the-dark ball, a glow-in-the-dark mobile and even (if you can believe it) glow-in-the-dark pajamas!

--Continued on Back--
If you have ever seen any of these products, you know that they all have to be "charged". You hold them up to a light, and then take them to a dark place. In the dark they will glow for 10 minutes. Some of the newer glow-in-the-dark stuff will glow for several hours. Usually it is a soft green light, and it is not very bright. You need to be in nearly complete darkness to notice it. 
All glow-in-the-dark products contain phosphors. A phosphor is a substance that radiates visible light after being energized. The two places where we most commonly see phosphors are in a TV screen or computer monitor and in fluorescent lights. In a TV screen, an electron beam strikes the phosphor to energize it.  In a fluorescent light, ultraviolet light energizes the phosphor. In both cases, what we see is visible light. A color TV screen actually contains thousands of tiny phosphor picture elements that emit three different colors (red, green and blue). In the case of a fluorescent light, there is normally a mixture of phosphors that together create light that looks white to us. 

Chemists have created thousands of chemical substances that behave like a phosphor. Phosphors have three characteristics: 

· The type of energy they require to be energized 

· The color of the visible light that they produce 

· The length of time that they glow after being energized (known as the persistence of the phosphor) 

To make a glow-in-the-dark toy, what you want is a phosphor that is energized by normal light and that has a very long persistence. Two phosphors that have these properties are Zinc Sulfide and Strontium Aluminate. Strontium Aluminate is newer -- it's what you see in the "super" glow-in-the-dark toys. It has a much longer persistence than Zinc Sulfide does. The phosphor is mixed into a plastic and molded to make most glow-in-the-dark stuff.
