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Preamble 

For many decades, physicists and cosmologists worldwide have sought a 

solution for the mysterious Dark Matter (DM) and Dark Energy (DE), 

which together make up some 95% of the energy content of the cosmos, 

about which we know virtually nothing. With the current methods used in 

scientific research, this search has no success. The author has therefore 

attempted to pursue a totally different path: he has assumed that the cause 

of DM and DE is to found in cosmic photons, the oldest building blocks 

in the entire cosmos, and thus focused his attention on photons. This has 

resulted in a crucial question: Is the gravitation of photons static in nature 

and completely negligible in comparison with the photon’s 

electromagnetic energy (in accordance with the current doctrine), or is it 

dynamic (as assumed by the author)? The assumption of dynamic 

gravitation actually makes it possible to find an explanation for DM and 

DE. Particular attention is thus paid to dynamic gravitation of photons, on 

the basis of which further new insights into the cosmos can be gained. 



GUIDO ZBIRAL 

 

154 

Fundamental Physical Conditions for a New Physics 

of Photons (Energy-Gravitation Dualism) 

1. Each manifestation of energy possesses gravitation, which is inseparably 

associated with its energy. Energy without gravitation does not exist. Gravitation is 

an inseparable component of each form of energy. 

2. Energy can neither be created nor annihilated (Law of Conservation of 

Energy). 

3. From the above two statements, it necessarily follows that gravitation - in the 

same manner as energy - can neither be created nor annihilated. As gravitation cannot 

exist alone, this therefore leads, in analogy to the Law of Conservation of Energy, to 

the Law of Conservation of Gravitation: 

“For each transformation of energy, the quantum of gravitation corresponding to 

the amount of energy converted is also transferred, so that the effect of the original 

quantum of gravitation existing before the energy transformation is conserved 

overall”. This conservation principle possesses the character of a law of nature! 

4. From 1, it follows, that photons, as the quanta of electromagnetism, 

themselves possess gravitation. 

5. Since, however, in accordance with “conventional wisdom” no form of 

gravitation other than “static” gravitation is known (or has even been considered), a 

static gravitation has been assigned to photons, whereby it has been determined that 

the effect of static gravitation can be completely neglected in comparison to the 

electromagnetic force of photons. In accordance with this doctrine, photons (or their 

electromagnetic energy) should - ipso facto - not possess any discernible gravitation. 

The gravitation of photons, however, cannot be static in nature because static 

gravitation would not be able to propagate synchronously together with its associated 

photon at the speed of light. 

Photons exhibit the highest possible dynamic characteristics of all the events 

occurring in the cosmos. The gravitation associated with each photon cannot be 

separated from the photon and must therefore also be as dynamic as its photon and 
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possess a quantum nature. 

The “dynamic gravitation” of cosmic photons is the fundamental prerequisite for 

a new Physics of Photons, which leads to… 

…New insights into the creation of Dark Matter 

6. From the above, it thus follows that each photon consists of two dynamic 

components - a positively acting electromagnetic radiation component and a 

negatively acting gravitational radiation component - each of them possessing the 

same frequency. 

Note: As the gravitation of the photon radiation is inseparably associated with 

the electromagnetic radiation, the frequencies of both radiations must be the same. 

At a constant speed of light, the two dynamic components (forces) of photons are 

exactly equal and opposite in nature and cancel each other out - in other words: the 

two dynamic components exist in a stable state of equilibrium. 

7. At the constant speed of light, there exists no force acting on the photon, 

which can either accelerate or decelerate the photon. This is a necessary and 

sufficient condition for the constancy of the speed of light. The value of the constant 

speed of light is dependent on the characteristics of the respective medium - in 

accordance with Maxwell’s 5th Equation ,12
µ⋅ε=c  where ε  (permittivity), and 

µ  (permeability) are the two electromagnetic field-constants of the respective 

medium. If µ⋅ε  is greater than 00 µ⋅ε  (the field constants of the vacuum), then c is 

less than 0c  (the speed of light in a vacuum), which is true for most media, in which 

electromagnetic fields can propagate. 

8. The transition of light from one medium into another medium cannot take 

place instantaneously, instead, a transient state must necessarily occur for photons 

(due to the inertia of every form of energy), during which the speed of light changes. 

During the transition of photons between a given medium and another either denser 

or less dense medium (e.g., a vacuum), no state of equilibrium can exist between the 

two dynamic forces of the photon, and the speed of light will vary for an extremely 
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brief time. 

In the case of transition from a vacuum to another (denser) medium, a transient 

deceleration of the photons of extremely short duration takes place, while in the case 

of transition from a denser medium to a vacuum, an extremely short acceleration 

occurs, until in each case a new state of equilibrium between the two dynamic 

components (forces) of the photons - with a different constant speed of light - is 

attained. 

Note: As long as light is undergoing a transition in speed, no state of 

equilibrium between the two dynamic components of the photon is possible, since 

one of the two dynamic radiation components always dominates the other. 

9. The relativistic mass of photons is non-baryonic in nature. The majority of 

the community of physicists holds the view that DM is also non-baryonic in nature. 

This may indicate a correlation between cosmic photons and dark matter. Physicists 

would be therefore better advised to attempt to undertake the search for dark matter 

in a targeted manner based on this correlation, instead of performing experiments 

involving ever higher energy collisions with baryonic particles in the earnest albeit 

vague hope of thereby detecting non-baryonic dark matter particles. 

10. The expansion of the cosmos has been (and continues to be) driven by 

cosmic photons (1), in which process the two dynamic components (electromagnetic 

radiation energy and gravitational radiation energy) are consumed (i.e., undergo 

transformation), thereby being converted into static physical quantities. The 

positively acting electromagnetic radiation energy of the photons is transformed into 

new (expanded) cosmic space with its baryonic matter particles and its residual 

content of radiation energy (Law of Conservation of Energy), while the negatively 

acting gravitational radiation energy is converted into a hitherto unexplored static 

particle, which is not included in the Standard Model of Elementary Particles (all 

attempts to incorporate gravitation into the Standard Model have failed miserably to 

date). It is this new static particle that creates a non-baryonic gravitational field, 

which is the much sought-after dark matter (Law of Conservation of Gravitation). 

It therefore follows that dark matter is a derivative of the “dynamic gravitation” 

of cosmic photons (2). 
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11. Dark matter will continue to be created as long as the cosmos continues to 

expand. In terms of quantity and intensity, the most intensive period of dark matter 

creation by far took place directly following the Big Bang during the radiation-

dominated era of the early cosmos. 

In the initial phase of the cosmos, a situation prevailed, in which the proportion 

of radiation energy in relation to the energy of the material particles was in the order 

of .1:10. 10ca  During this extremely young phase of the cosmos, more or less 

following the primordial nucleosynthesis, almost the entire high-energy radiation 

energy was consumed (converted) by means of a process that cosmologists have 

termed “inflation”. At the end of this process, the energy of matter was far greater 

than the energy of the residual radiation - this representing the beginning of the 

material dominant era of the cosmos (which is what we experience today). The most 

powerful transformation products of primordial cosmic radiation energy ever existing 

in the entire history of the cosmos were created in an incredibly short space of time, 

namely: the primordial cosmic space expanding at an “inflationary” rate with its 

material particles - including its residual cosmic background-radiation, and the 

primordial dark matter with the highest gravitational energy density ever existing in 

the cosmos. 

12. Whereas non-baryonic dark matter has been continually created from the 

very beginning of cosmic creation, baryonic material was only created during the 

short period of primordial nucleosynthesis, namely within the time span of 1 seconds 

to 3 - 5 minutes on the cosmic time scale. This would also explain why there is far 

more non-baryonic dark matter than baryonic material in the cosmos. 

13. As the very first energy effect of the expanding cosmos, the primordial dark 

matter was deposited in the cosmic space, which was in the process of being created, 

thereby forming the “edge” of the expanding cosmos. Since then, acting as a 

boundary to cosmic space it has enveloped all subsequent energy effects originating 

in the course of the continuing expansion of the cosmos. 

14. This extremely strong gravitational energy existing at the boundary of the 

cosmos has the effect of exercising a powerful attraction on nearby baryonic material 

particles and cosmic structures. This gravitational envelopment of the cosmos, 
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however, is unable to prevent it continuing to expand, because the expansive pressure 

of the dynamic cosmic background radiation (electromagnetic energy) is far greater 

than the static gravitation of the dark matter emanating at the boundary of the 

cosmos. Therefore in the course of the continuing cosmic expansion, this 

gravitational envelope bounding the cosmos is forced, necessarily, to stretch itself 

rather like an elastic cover. 

From our perspective, we perceive an accelerated expansion of the “distant 

cosmic masses”, a phenomenon currently attributed either to “dark energy” or “anti-

gravitation”, producing an accelerated expansion of the “distant cosmic space”. In my 

opinion, however, what we are dealing with here is a “gravitational instability”, 

emanating from the boundary of the cosmos that exerts a strong attraction on the 

baryonic masses located near to this boundary, including the furthermost galaxies we 

can detect today, thereby (from our perspective) accelerating them. 

Note: Every spatial area, whose matter or energy density (and thus its 

gravitational effect) is greater than the density of its immediate environment, will 

gradually become more and more compressed, while adjacent areas of lesser density 

will become more and more attenuated. This process is called “gravitational 

instability” and is a requirement for the creation of cosmic structures. 

15. The cosmos is known to be a “physically closed system”. What the physical 

boundary actually consists of and what conditions prevail there, are questions that 

cosmology has been unable to answer to date. In my opinion, the highly concentrated 

dark matter in the boundary region of the cosmos is the physical and natural closure 

of cosmic space. “Beyond” this, “nature” or “physics” as we know it does not exist. 

Vita: Guido Zbiral, born in 1933, studied Power Engineering at the Technical 

University in Vienna, since 1957 academic energy engineer, 1968 Doctor of 

Technical Sciences. Chief of department “high voltage grid protection” of the 
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the dark phenomena of the cosmos. 
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