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Abstract: For electromagnetic radiation with frequency φν

The average electric field radiation density is 
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The average magnetic field radiation density is 
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For green light,  43 3J/mavE e−∼ , and 46 3J/mavB e−∼
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1. 

The Photon's Energy Density 
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  

34 14 19(6.6)10 (5.5)10 (3.3)10 Joul− −∼

A photon has mass 
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The green photon mass is   
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A photon has linear momentum 
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The green photon momentum is  
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A photon's radius is its Compton Radius 
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The green photon radius is   
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A photon has spin angular momentum 
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The green photon spin is  

34 210 (kg)m /s−∼

A photon's volume is 
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The green photon volume is 
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A photon's radiation density is 
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The green photon radiation density is 
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34 4 56
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The photon has no electric charge. Hence No electric field photonE . 

And not being a charge in motion, it has No magnetic field.

photonB .  

Therefore, No fields with radiation densities 2
0 photonEε , and 

2
0 photonBε   that equal the photon radiation density. 
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2. 

Electromagnetic  Radiation  

Density, and Fields 
By Planck's Radiation Law, the electromagnetic radiation  

density is 
3
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For the green photon, 
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Hence, for the green photon, the radiation density is  
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So, the green light radiation density is  

11 38 6010 (1.6)10 10− − −∼ ∼ . 
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The ratio between the photon radiation density, and Planck's 

radiation energy is 
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For green light that ratio is 
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If avE  is the electromagnetic radiation's average electric field, and 

if avB  is the electromagnetic radiation's average magnetic field, 

then the electric radiation density 2
0 avEε  equals the magnetic 

radiation density 2

0

1
avB

µ
, and equals the Planck's radiation 

density: 
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The average electric field is 
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For green light, 
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The average magnetic field is            
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For green light, 
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In terms of the photon radius, 
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