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A Photon is Composed of 

Subphotons 
Abstract: The average energy contained in the photon ball is 

negligible compared with the photon's energy. Therefore, most of 

the photon ball is empty space. And its energy is concentrated in 

material subphotons.  

A photon φ  is a particle of Electromagnetic radiation that spins at 

frequency φν , with energy  

2h m cφ φν = . 

The average frequency of green light is 14(5.5)10 /c s

The green photon energy is 
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The green photon momentum is  
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A photon's radius is its Compton Radius 

2

c
Rφ

φπν
= .  

The green photon radius is   
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A photon has spin angular momentum 
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A photon's volume is 
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The green photon volume is 

3
8

21 3

2 14

1 (3)10
(2.74)10 m

6 (5.5)10π

−
   =   

By Planck's Radiation Law, the average density of electromagnetic 

radiation of frequency φν  is 
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For green light radiation, 
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the average radiation density of green light is  

13 38 51 310 (1.6)10 10 J/m− − −∼ ∼ . 

The average energy contained in the volume of a photon is 
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The energy contained in the volume of a green photon is 
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But the energy of a green photon is 

34 14 19(6.6)10 (5.5)10 (3.3)10 Jh φν
− −∼ ∼

The energy of the green photon is 5310∼  times larger than 

the average energy contained in the photon ball. 
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Almost all of the energy of the photon is concentrated in 

massive subphotons1.

1 A Photon Composed of Two Circulating Subelectrons,


