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Fluorescence and Phosphorescence 
Handout 

 
Matter is made of small invisible particles called atoms. These atoms are also made of 

smaller sub-atomic particles called protons and neutrons found in the nucleus, along with 
electrons surrounding the nucleus that are in constant motion, indicated in picture below.  
 

 
 
 

Matter, with atoms that give off (emit) light is either hot or cold, lasers not included. 
Know any sources? Look around and above you. Electrons normally absorb or emit energy in 
very specific quantities, we say each amount of energy is quantized, and is referred to as quanta. 
A quantum of energy is also called a photon. Absorbing photons of energy may cause electrons 
to become excited, more energetic, and move away from the nucleus to a point where they are 
comfortable, called a higher energy level. Losing or emitting energy causes a corresponding 
decrease in the energy level of the donor electron and a subsequent movement closer to the 
nucleus to a lower energy level, or ground state. Radiation (light) is emitted by the electron 
moving to the ground state in the atom that was exposed to the energy. Obviously the frequency, 
how frequently the light wave from the electron passes a given point, will increase when 
excitement occurs and at this point ultra violet is emitted. When the electron loses its energy it 
returns to its ground state, decreasing the frequency of light emitted. The light is now visible 
because its frequency has moved down the electromagnetic spectrum from ultra-violet (U-V) 
light to visible light. The whole process is called luminescence. There are two forms of 
luminescence. When the external or internal energy source is removed and the light flow persists, 
phosphorescence is perceived. On the other hand if the light flow stops when the source is 
removed fluorescence is being exhibited, turning off the lights in the kitchen comes to mind. 


