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Considering the data from the IceCube Neutrino Observatory, the calculated energy of the 

neutrino particle is 2 TeV to 20 TeV [1]. Since the neutrino is itself a particle within the spectrum of 

electromagnetic waves, the following relations may be written for it. 

𝐸𝐼𝑐𝑒𝐶𝑢𝑏𝑒 = ℎ𝑓 ⇒ 𝑓 =
𝐸

ℎ
≃ 1026 𝐻𝑧 

On the basis of the principle of equivalence [2], whereby the experiment is equivalent to the classical 

equations of kinetic energy and to Max Planck's invariably valid equation for electromagnetic waves, 

the following relations are obtained: 

𝐸𝐼𝑐𝑒𝐶𝑢𝑏𝑒 = 𝐸𝑃𝑙𝑎𝑛𝑐𝑘 = 𝐸𝑘 = ℎ𝑓 =
1

2
𝑚𝑛𝑣2 

 

 Therefore, the mass of the neutrino may be calculated: 

ℎ𝑓 =
1

2
𝑚𝑛𝑣2 ⇒ 𝑚𝑛 =

2 ⤫ 6.62 ⤫ 10−34 ⤫ 1026

(3 ⤫ 108)2
≈ 1.5 ⤫ 10−24 𝑘𝑔 

According to the calculated mass, the neutrino proves to be approximately five hundred times the 

mass of the proton. That the result is an obvious contradiction, since based on KATRIN experiment 

[3] the mass of the neutrino must be close to the mass of the photon or lower. In order for the principle 

of equivalence to be observed, the ambiguous aspects of this matter must be taken into account. 

In the case of visible waves, the late and great scientist Max Planck obtained his constant for visible 

waves, and thereby derived the elegant and robust law giving the energy of electromagnetic waves. 

E = hf 

For the generalisation of this law to all electromagnetic waves, it must be recognised that, in similar 

spectra, such as the spectrum of visible waves, gravitational waves or sub-photon waves, this law 

remains valid and applicable, subject to the determination of its own constant for those waves. 

Therefore, in Max Planck's relation, its constant remains the enigma. Therefore, to obtain Planck's 

constant for the neutrino and its mass, the following methods are applied. 
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Now on the assumption that photon fission can be carried out, the following relations may be obtained 

[4, 5]: 

𝑣 = 𝑟𝜔 ⇒ 𝜔𝑆𝑢𝑏 =
𝑣𝑆𝑢𝑏

𝑟𝑝
=

4.8 𝐶

1.2 × 10−17
⇒ 𝜔𝑆𝑢𝑏 = 1.2 × 1026 𝑅𝑎𝑑

𝑠⁄  

𝑓 =
𝜔

2𝜋
⇒ 𝑓𝑆𝑢𝑏 =

1.2 × 1026

2𝜋
⇒ 𝑓𝑆𝑢𝑏 = 1.9 × 1025𝐻𝑧 

𝜆 =
𝐶

𝑓
⇒ 𝜆𝑆𝑢𝑏 = 1.57 × 10−17 𝑚 

Since the neutrino particle is a sub-photon, that is, a photon that has been split and whose particles 

have been dispersed, the mass of each particle of a photon composed of five particles may be taken 

as one fifth of the mass of the photon. 

𝑚𝑛 =
1

5
𝑚𝑝 =

1.64 ⤫ 10−36

5
= 3.28 × 10−37 kg 

ρ =
𝑚

𝑉
⇒ 𝜌𝑛 =

3.28 × 10−37

4
3⁄ 𝜋(1.2 × 10−21)3

= 4.53 × 1025 𝑘𝑔
𝑚3⁄  

1

2
𝑚𝑣2 = ℎ𝑠f ⇒ ℎ𝑠 =

1
2

(3.28 × 10−37)(4.8𝐶)2

1.9 ⤫ 1025
= 1.79 ⤫ 10−44 𝑗. 𝑠 

Using the parameters obtained for this neutrino, its energy may be determined: 

𝐸 = ℎ𝑠f = 1.79 ⤫ 10−44 ⤫ 1.9 ⤫ 1025 = 3.4 ⤫ 10−19 𝑗 

It is self-evident that this energy is very much lower than the calculated value. 

The energy difference is due to the fact that, when neutrino particles leave the source, the source 

applies additional energy to them; because the particles are ejected, speed and energy are imparted to 

them, and the kinetic energy consequently becomes greater. 

𝐸𝐴𝑑𝑑𝑖𝑡𝑖𝑜𝑛 = 𝐸𝐼𝑐𝑒𝐶𝑢𝑏𝑒 − 𝐸𝑅𝑒𝑎𝑙 
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Physical Properties of the Neutrino 

Speed (m/s) Frequency (Hz) Wavelength (m) 
Density 

(kg/m3) 
Mass (kg) Energy (j) 

 

4.8 C 

 

1019 – 1025 10-17 – 10-11 1024 – 1030 3.28 × 10-37 3.4 × 10-19 
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