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On the other hand, the particle characteristic of electromagnetic radiation implies light would 
then consist of particles (or quanta) called photons, the energy and momentum (yet, no mass) 
carrier of electromagnetic radiation of all wavelengths. It is not hard to imagine that rapidly os-
cillating photons have more energy ( )E ,

 ( / )E h h c  (8.2) 

for some constant h, which is now known as Planck’s constant (h = 6.62618  10–34 J s). The 
frequencies of electromagnetic radiation not only provide a way to measure the energy of pho-
tons in light, but also a convenient way to categorize electromagnetic radiation as radiowaves, 
microwaves, terahertz radiation, infrared radiation, visible light, ultraviolet radiation, X-rays, 
and gamma rays (Fig. 8.1). 

Figure 8.1. Electromagnetic radiation. The wavelength ( , nm) and frequency ( , Hz) are related by c =  · 
, where c is the speed of light. From the equation ( / )E h h c , the energy level is higher for elec-

tromagnetic radiation with higher frequencies or shorter wavelengths. The range of electromagnetic radia-
tion that is visible to the naked eye is called visible light. 


