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  Fluorescence and Scintillation

When the ruler is held in light, why does its edge glow?

What is Needed

· 3  “scintillation” rulers (available from Public Affairs office of Fermilab:  www.fnal.gov)

· one “scintillation tube”

· a source of light

What to Do

Stack the 3 rulers one on top of the other.  Allow the upper side to be exposed of a light source.  Notice the edge of the ruler on the top.

Now explore the red scintillation tube.  How does it change when you shine the light through the edge?  Does it change when you shine the flashlight across the tube from when you shine the flashlight down the tube?

What is Happening?

Many materials that are excited by ultraviolet light emit visible light upon de-excitation.  The action of these materials is called fluorescence.  In these materials, a photon of ultraviolet light excites the atom, boosting an electron to a higher energy state. When the electron returns to its normal ground state, it emits visible light.

Research physicists studying subatomic particles take advantage of the fact that certain substances are easily excited and emit light when charged particles or gamma rays pass through them. They use scintillation counters to capture tiny flashes of light, or scintillations, in their detectors.  These may contain a scintillation tube, such as you are seeing.  This material is also known as a wave shifter because when its atoms are excited by photons of any wavelength (color), the atoms tend to emit light in a single wavelength (color)—no matter what the wavelength of the exciting light wave.

