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Max Planck proposed his law of the relationship between energy and wavelength in 1900. This 

law states that radiation of different wavelengths has a linear relationship with energy, but 

scientists at the Massachusetts Institute of Technology and Michigan State University have 

shown that this law is only true over long distances and on large scales, and is violated at short 

distances. The experiment was conducted by researchers at MIT and has recently been repeated 

by researchers at the University of Michigan. Using a metal surface, a very small glass surface 

and an atomic force microscope, they were able to measure the temperature changes that are 

exchanged between these two objects with very high precision. In this way, they found that at a 

distance of 10 nanometers, heat transfer can be up to a hundred times greater than predicted by 

Planck's law. But no explanation has been given for this. To explain, the motion of a photon will 

be reviewed. 

Given that the birthplace or genetrix of a photon is an excited electron orbiting the nucleus, and 

the excitation of the electron causes the emission of photons, the photon will have a linear 

motion due to this emission. The linear velocity of the photon (𝑉𝑙) can be calculated using the 

following equations: 

𝑉𝑙 =
𝜆

𝑇
= 𝜆𝑓 = 𝐶 

𝐴 = 𝑟 =
𝜆

4
 

Where λ is the wavelength, T is the period, f is the frequency, and A is the amplitude of the 

wave. These equations represent linear velocity and are obtained by dividing the linear distance 

travelled λ by the time travelled in a period of T. In fact, it has calculated the linear velocity in a 

linear path. 

 

http://www.saleh-theory.com/
mailto:postmaster@saleh-theory.com


www.saleh-theory.com 
postmaster@saleh-theory.com 

 

 

But it also has a wave motion due to the orbital motion of the electron around the nucleus. To 

calculate the wave path, or the curved path of electromagnetic waves, it proceeds as follows: 

𝑙 = 2𝜋𝑟 = 2𝜋
𝜆

4
=
2𝜋

4
𝜆 

𝑉𝑤1 =
𝑙

𝑇
=
2𝜋

4

𝜆

𝑇
 

𝑉𝑤1 =
𝜋

2
𝐶 ≃ 1.57 𝐶 

Where 𝑙 is the length of the path travelled and 𝑉𝑤1 is the wave velocity. The result of combining 

these two linear and rotational motions is the creation of a helical motion as shown in the 

following: 

 
If it looked closely, the photon has two different velocities. This difference is both in terms of the 

appearance of the equations and in terms of the value obtained. In fact, it can be said that these 

two velocities (linear and wave-like) are images of the helical velocity, and it can be calculated 

the constant velocity can be calculated. 𝐶𝑛𝑒𝑤 1 of the helical, which is the vector product of these 

two perpendicular velocities, as follows:  

Resultant velocity = linear velocity + wave velocity 

𝐶𝑛𝑒𝑤 1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝑉𝑙⃗⃗  ⃗ + 𝑉𝑤1
⃗⃗⃗⃗ ⃗⃗  

𝐶𝑛𝑒𝑤 1 = √𝑉𝑙
2 + 𝑉𝑤1

2 = √𝐶2 + (1.57 𝐶)2 ⇒ 

𝐶𝑛𝑒𝑤 1 ≃ 1.86 𝐶 ≃ 5.58 × 10
8  𝑚 𝑠⁄  

Where 𝐶𝑛𝑒𝑤 1 is the velocity of the photon in the large helix (first), which is the basic velocity of 

electromagnetic waves. 

But the electron, apart from rotating around the central nucleus of the atom, also has a rotational 

motion around itself, which causes another helical motion. This helix (second) is smaller 

compared to the first one. Therefore, when a photon is emitted from an electron, the photon will 

have a large helical path (first) and a small helical path (second). 
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According to the figure, the total velocity in the first and second helical paths can be calculated 

as follows: 

𝑙2 = 𝑛(2𝜋𝑟2) 

𝑛 =
2𝜋𝑟

2𝜋𝑟2
=
𝑟

𝑟2
 

𝑙2 =
𝑟

𝑟2
(2𝜋𝑟2) = 2𝜋𝑟 

𝑉𝑤2 =
𝑙2
𝑇
=
2𝜋𝑟

𝑇
 

𝑉𝑤2 =
2𝜋𝜆

4𝑇
=
𝜋

2
 𝐶 

𝑉𝑤2 = 𝑉𝑤1 =
𝜋

2
 𝐶 

Where 𝑙2 is the length of the path travelled in the small helical, n is the number of photon 

rotations in the small helical in one complete revolution of the large helical, 𝑟2 is the radius of 

the small helical, and 𝑉𝑤2 is the wave velocity of the small helical. 

And both rotational velocities are parallel. So: 

𝑉𝑤2
⃗⃗⃗⃗⃗⃗ = 𝑉𝑤1

⃗⃗⃗⃗⃗⃗  

According to the figure, the total velocity (𝐶𝑛𝑒𝑤 2) in the two large (first) and small (second) 

helical paths of a photon can be obtained from the following equations: 

The total velocity is equal to the sum of the helical velocity of the two paths plus the linear 

velocity 

 

𝐶𝑛𝑒𝑤 2⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝑉𝑤2
⃗⃗⃗⃗ ⃗⃗ + 𝑉𝑤1

⃗⃗⃗⃗ ⃗⃗ + 𝑉𝑙⃗⃗  ⃗ 

|𝑉𝑤2
⃗⃗⃗⃗ ⃗⃗ + 𝑉𝑤1

⃗⃗⃗⃗ ⃗⃗ | = √𝑉𝑤2
2 + 𝑉𝑤1

2 + 2𝑉𝑤2𝑉𝑤1 cos(0) = 𝜋 𝐶 
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|𝐶𝑛𝑒𝑤 2⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  | = √|𝑉𝑤2
⃗⃗⃗⃗ ⃗⃗ + 𝑉𝑤1

⃗⃗⃗⃗ ⃗⃗ |
2
+ |𝑉𝑙⃗⃗  ⃗|

2
+2|𝑉𝑤2

⃗⃗⃗⃗ ⃗⃗ + 𝑉𝑤1
⃗⃗⃗⃗ ⃗⃗ ||𝑉𝑙⃗⃗  ⃗|cos∅ 

𝐶𝑛𝑒𝑤 2 = √(𝑉𝑤2 + 𝑉𝑤1)
2 + 𝑉𝑙

2+2(𝑉𝑤2 + 𝑉𝑤1)(𝑉𝑙)cos(90) 

𝐶𝑛𝑒𝑤 2 = |𝐶𝑛𝑒𝑤 2⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  | = √(𝜋𝐶)2 + 𝐶2 = √𝜋2 + 1 𝐶 

𝐶𝑛𝑒𝑤 2 ≃ 3.3 𝐶 ≃ 9.9 × 10
8  𝑚 𝑠⁄  

As mentioned, photons (electromagnetic waves) have several intertwined helical paths: 

 

The left part of the figure above shows the motion of a simple photon (electromagnetic wave) 

with no additional effects, but the right part shows a helical path that is the result of two paths of 

motion, a large helix and a small helix. In fact, it can be said that the second (small) helical 

broadens the first (large) helix. This phenomenon, which is observed in various experiments and 

is called broadening, is itself proof of the existence of such helicals. 

Now, the photon energy can be calculated using the obtained velocity, and then the energy 

expected from the Planck energy formula used in the calculations of MIT and the University of 

Michigan. According to the Saleh Theory, the mass of photons is equal (𝑚 = 1.64 × 10−36 𝑘𝑔) 

and their velocities are also constant, therefore, the product of one-half the mass and the square 

of the velocity, which is the initial kinetic energy of the photon (
1

2
𝑚𝑣2) at the moment 𝑡 = 0 is a 

constant value. At 𝑡 = 0, this energy is equal for all electromagnetic wave spectra, but due to the 

difference in the radius of rotation in the helical path in different spectra based on Saleh Theory, 

the consumed rotational energy is different. (
1

2
𝑚𝑟2𝜔2)  is different. Therefore, the transmission 

energy of photons, which is the same value obtained in Max Planck's law ℎ𝜗, is a specific, 

distinct value for each spectrum at different frequencies. 

1

2
𝑚𝑣2 −

1

2
𝑚𝑟2𝜔2 = ℎ𝜗 

In fact, it can be said that although different amounts of energy are considered for photons with 

different frequencies, at time 𝑡 = 0 or 𝑡 = 𝜀 the amount of energy for all of them is equal since 

there is no rotational motion at that time: 

     𝑡 = 𝜀     
→          

1

2
𝑚𝑟2𝜔2 = 0 
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Therefore, the final velocity of the photon, which is the same velocity as the nested helical 

(𝑣 = 𝐶𝑛𝑒𝑤 2), can be used to calculate the initial energy: 

    𝑡 = 𝜀    
→          𝐸0 =

1

2
𝑚𝑣2 =

1

2
𝑚 𝐶𝑛𝑒𝑤 2

2 

𝐸0 =
1

2
(1.64 × 10−36)(3.3 𝐶)2 

𝐸0 ≃ 10
−18 𝑗 

Now calculate the energy for the infrared spectrum 𝜗 = 4.5 × 1013𝐻𝑧 using Planck's law: 

𝐸ℎ = ℎ𝜗 = (6.62 × 10
−34)(4.5 × 1013) ≃ 10−20 𝑗 

𝐸0
𝐸ℎ
=
10−18

10−20
≃ 90 ⇒ 

𝐸0 ≃ 90 𝐸ℎ 

Considering the two values of initial energy 𝐸0 and frequency-dependent energy, or the energy 

predicted by Planck's law 𝐸ℎ, it can be said that the energy obtained at initial times or, 

equivalently, at short distances after the photon emission is approximately 90 times of the energy 

obtained from Max Planck's law, and the most of the energy of the photon emitted from the 

electron is consumed in the helical motion. 

On the other hand, as explained at the beginning, physicists at the University of Michigan, by 

violating Max Planck's law for short distances in the laboratory, demonstrated that the energy 

transferred at very short distances (less than 10 nm) can be a hundred times greater than the 

energy predicted by Planck's law. In fact, it can be said that the MIT and University of Michigan 

experiments, using these explanations, are acceptable, and this is a confirmation of the accuracy 

of the University of Michigan experiment and the calculations of the Saleh Research Group. In 

other words, the explanations of this article confirm the experiment, and the experiment confirms 

the explanations. 

Notice: In calculating the ratio of the initial kinetic energy of a photon to the experimental 

energy of Max Planck, all parameters are constant, and our main variable is only the frequency. 

Since the frequency in electromagnetic waves has a very wide range, this ratio will change a lot. 

But in some ranges, the resulting value shows us a number that is higher than reality. 
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