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As we mentioned in previous articles, photons have constant rest-mass (𝑚𝑝) and velocity, and 

their kinetic energy equation can be written as follows : 

𝐸 =
1

2
𝑚𝑝 𝑉2 

In this equation, we calculate the energy value for the photon's velocity being equal to C: 

𝐸 =
1

2
𝑚𝑝 𝐶2 

On the other hand, according to Planck's equation, the energy of electromagnetic waves 

(including the visible light spectrum) is as follows: 

𝐸𝑝 = ℎ𝑓 

If the used velocity (C) were correct, the kinetic energy of the photon would be the same as the 

energy obtained from Planck's experimental equation. Although we all know that this 

relationship doesn't hold, for instance let's try it for green light with a frequency of 600 THz: 

1

2
𝑚𝑝 𝐶2 =

1

2
(1.64 × 10−36)(3 × 108)2 = 7.38 × 10−20 𝑗 

ℎ𝑓 = (6.62 × 10−34) × (6 × 1014) = 3.97 × 10−19 𝑗 

1

2
𝑚𝑝 𝐶2 ≠  ℎ𝑓 

Therefore, the velocity C cannot be the true velocity of a photon, and the total velocity must be 

different . 

In Part A, we showed and proved that the velocity of a photon is 𝑉𝑇 = 3.3 𝐶 and thus the energy 

equation becomes : 

𝐸𝑇 =
1

2
𝑚𝑝 𝑉𝑇

2 =  
1

2
𝑚𝑝 (3.3𝐶)2  

 

 𝐸𝑇 ≈ 5𝑚𝑝𝐶2 =  8 × 10−19 𝑗 

Furthermore, in previous articles, we demonstrated that electromagnetic waves have both linear 
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and rotational motion, and consequently, the total energy of a photon is as follows : 

𝐸𝑇 = 𝐸𝐿 + 𝐸𝑅  
 

5𝑚𝑝𝐶2 =  𝐸𝐿 + 𝐸𝑅  

Although the sum of these two energies is always constant, the ratio of rotational to linear energy 

is different for waves with different frequencies. We also proved that in green light with a 

frequency of 600 THz, these two parts are approximately equal : 

𝑓𝐺 = 600 𝑇𝐻𝑧 ⇒ 𝐸𝐿𝐺
=   𝐸𝑅𝐺

 

𝐸𝐿𝐺
=   𝐸𝑅𝐺

=
1

2
 𝐸𝑇 = 4 × 10−19 𝑗 

On the other hand, according to Planck's equation, the energy of electromagnetic waves 

(including the visible light spectrum) is as follows: 

𝐸𝑝 = ℎ𝑓 

This energy equation represents the linear contribution of energy; therefore, for green light, we 

have : 

𝐸𝐿𝐺
= ℎ𝑓𝐺 = 3.97 × 10−19 𝑗 

Therefore, the defined velocity 𝑉𝑇 = 3.3𝐶 is correct for photons, and the energy value obtained 

from the kinetic energy equation will be the same as the energy value from Planck's experimental 

equation. Although, in previous articles, we showed that Planck's energy equation always 

represents the linear part of the energy, and if we want to consider the general relationship, the 

following relations can be written : 

𝐸𝑅 =
1

2
𝑚𝑝𝑟2𝜔2 = 𝑖𝑅𝐸𝑇 

𝐸𝐿 = ℎ𝑓 = 𝑖𝐿𝐸𝑇 

𝐸𝑇 =
1

2
𝑚𝑝𝑟2𝜔2 + ℎ𝑓 = 𝑖𝑅𝐸𝑇 + 𝑖𝐿𝐸𝑇 

For instance, for visible spectrum we have:  

300 𝑇𝐻𝑧 ≤ 𝑓 ≤ 900 𝑇𝐻𝑧 

 1 4⁄  ≤ 𝑖𝐿 ≤ 3
4⁄  

 3 4⁄ ≥ 𝑖𝑅 ≥ 1
4⁄  

Given that the energy from Planck's equation and kinetic energy equation are equal, and 

considering that Planck's experimental equation is always specifically constant and known, the 

total velocity of photons is indeed 3.3 C. 

                              𝑉𝑇 = 3.3 𝐶 
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