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Introduction: 

 

The present theory explores the behavior of the expression of relative mass 𝑀(𝑣) 
with respect to the speed of light (𝑣 = 𝑐) and suggests that dark matter or dark 
energy could be composed of ordinary particles with mass that have reached the 
speed of light.  

The theory delves into a mathematical analysis of the series representing the relative 
mass function, M(v), and discusses its divergence at 𝑣 = 𝑐, drawing parallels with the 
regularization of the Casimir effect using the Riemann zeta function, which gives 
𝑀(𝑐) = −𝑀(𝑐 − 1) at 𝑣 = 𝑐.  

It proposes the existence of a natural phenomenon that accelerates ordinary matter 
with mass to the speed of light and transforms it into dark matter or dark energy 
with negative relative mass and finite energy. 

 

 

 

 

 

 

 

 

 

 

 



1.Representation of the Divergence of Relative Mass at 𝒗 = 𝒄: 

 

Consider the function of Relative Mass: 

 

 

  

I let 𝑥 + 2 = 1/(𝑐 − 𝑣), so 𝑣 = 𝑐 − 1/(𝑥 + 2)   Consequently: 

 

 

 

Thus, we have: 

 

Hence, we have : 

 

 

 

Therefore, 𝑆 indeed represents the divergence of 𝑀(𝑣) at 𝑣 = 𝑐. 

 

 

 

 

 

 

 



2.Application of zeta function regularization on the divergence of 
relative mass at 𝒗 = 𝒄: 

 

You can just separate off the divergent part of 𝑀 and define it via zeta func on 
regulariza on. 

Define:  

 

 

And write: 

 

 

And sum the 3 square brackets separately. Note that the combina on of the first two 
terms in the first square brackets vanishes for 𝑛 → ∞ , and therefore, since the sum 
over the first square brackets telescopes, that sum reduces to: 

 

 

 

The sum over the second square brackets is: 

 

 

 

 

 

 

 



And analogously for the third square brackets: 

 

 

 

 

So, the en re sum reduces to the finite value: 

 

 

 

The divergence of 𝑀(𝑣) at 𝑣 = 𝑐:   

 

 

 

This formula 𝑀(𝑐) = −𝑀(𝑐 − 1) is derived by considering that 𝑐 = 3.10^8 has no 
unit of measurement and that v is a real variable between [−𝑐, 𝑐]. However, what 
will be obtained if 𝑐 has a unit of measurement and 𝑣 is a vector? 

 

 

 

 



4.Representation of the Divergence of Relative energy at 𝒗 = 𝒄: 

 

Due to the definition of the energy-momentum four-vector, in particular its time 
coordinate, we end up with the expression of the total energy of the particle in the 
laboratory reference frame, that with respect to which the particle is animated with 
the speed  𝒗 ⃗ because the energy depends on the frame of reference in which it is 
calculated!) in the form of: 

 

At 𝑣 = 𝑐 : 

 

Rest energy is the energy associated with a particle's mass. A free particle of mass 
𝑚0 has rest energy: 

 

energy of motion (kinetic energy, 𝐾):  

 

 

 

At 𝑣 = 𝑐 : 

 

 

  

If we interpret its results, there may exist particles with a mass m0 that have a 
negative total energy and a positive rest energy, and they move with negative kinetic 
energy. These particles could have been generated by a physical phenomenon that 
accelerates particles with mass to the speed of light. 

 

 



3.Analogy of the theory with Casmir effect: 

 

Here is an example of using regulariza on via the zeta func on in the Casimir effect: 

 

Mathema cal calcula ons lead to the famous divergent series  

1 + 2 + 3 + 4 … 

 

However, the physical results do not correspond to infinite values for the energy of 
the moving plates. 

 

To resolve this issue, we applied regulariza on through the Riemann zeta func on. 
Eventually, we obtain a finite value of -1/12 for the divergent series1 + 2 + 3 + 4 … 
and this result provides a good explana on for the Casimir effect. 

 

In analogy with the Casimir effect, it is possible that the value −𝑀(𝑐 − 1) obtained 
from the divergent series represen ng the rela ve mass at 𝑣 = 𝑐, 

 𝑈0 + 𝑈1 + 𝑈2 + 𝑈3. .., has a physical meaning to explain 95% of the missing 
energy in the universe. 

 

Hence, my hypothesis suggests the existence of a natural phenomenon that 
accelerates ordinary ma er with mass to the speed of light and transforms it into 
dark ma er or dark energy with nega ve rela ve mass and finite energy. 

 

 

 

 

 

 

 

 

 



4.Here are some experiments that can be conducted to test this theory: 

 

One can test this theory using an already constructed simulator to verify the mo on 
of the universe since the Big Bang, taking into account the idea that par cles with 
mass reach the speed of light and become nega vely rela ve mass with finite energy, 
thus replacing dark energy or dark ma er. The aim would be to see if it is possible to 
obtain the same observa ons and locate possible areas and the poten al source of 
this natural phenomenon. 

 

Addi onally, we can test if there are any missing par cles during their accelera on in 
the Large Hadron Collider before their collisions, and whether certain par cles have 
already transformed into −𝑀(𝑐 − 1) without being detected, while their 
gravita onal effect is present during the collision, while conserving total energy. 

 

Please note that these experiments and simula ons would require the par cipa on 
of researchers and scien sts in the field of par cle physics and astrophysics. They 
would have the necessary resources and exper se to design and conduct such tests 
to explore the validity of the proposed theory. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Conclusion: 

 

The presented theory offers a fresh perspec ve on rela ve mass concerning the 
speed of light and introduces the concept of par cles with posi ve rela ve mass 
transforming into invisible counterparts with nega ve rela ve mass if they reach the 
speed of light. It draws connec ons to regulariza on methods used in the Casimir 
effect to explain dark ma er and dark energy, which cons tute 95% of the missing 
energy in the universe.  

Although the theory proposes a compelling mathema cal hypothesis in the case 
where 𝑐 has no unit of measurement and 𝑣 is not a vector, it requires extensive 
experimental verifica on and further explora on by researchers in the fields of 
mathema cs to study the scenario where 𝑐 has a unit of measurement and 𝑣 is a 
vector, as well as the involvement of researchers in the fields of par cle physics and 
astrophysics.  

Developing a more advanced mathema cal formula on and conduc ng experiments 
and simula ons to test the theory's predic ons would be essen al to validate its 
proposed implica ons. 
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