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Abstract 
Although the gravitational constant (G) does not explicitly occur in the Maxwell Wave Equations, 
this paper will show that G is indeed implicitly contained in them. The logical consequence hereby 
is that electromagnetic radiation is associated with dynamic gravitation and not—as assumed in 
Einstein’s Special Theory of Relativity—with “static” gravitation, dynamic gravitation being at the 
time unknown. According to the Maxwell Wave Equations, gravitation experiences the same dy-
namic (speed of light c) as electromagnetic radiation and must therefore also be of a quantum na-
ture. There must exist an equal number of gravitational quanta as there are photons. Since pho-
tons do not possess a baryonic rest mass but only a relativistic mass, this mass must be non- 
baryonic in nature—precisely as their dynamic gravitation. 
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1. Introduction 
For more detailed information on the nature of dynamic gravitation of photons, please refer to the paper by 
Guido Zbiral: The “Dynamic Gravitation of Photons: A Hitherto Unknown Physical Quantity”. New Aspects on 
the Physics of Photons in Journal of Modern Physics, 5, 198-204. http://dx.doi.org/10.4236/jmp.2014.55030 
(March 2014).  

The following short paper is intended as a supplement to the paper cited above. 
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2. The Dynamic Gravitation of Photons from the Perspective of Maxwell’s Wave 
Equations 

The Maxwell’s Wave Equations for the x-axis are: [1] [2] 
2 2 2 2 2 2 2

0 0 or 1E x E t c E tδ δ µ ε δ δ δ δ= ∗ ∗                           (1) 
2 2 2 2 2 2 2

0 0 or 1B x B t c B tδ δ µ ε δ δ δ δ= ∗ ∗                           (2) 

The vectors for the electrical component E and the magnetic component B of the electromagnetic wave are 
perpendicular to the direction of propagation (the x-axis) and are thus transversal waves; furthermore, the E- 
field and the B-field are themselves mutually perpendicular (along the y- and z-axes, respectively); both fields 
are completely symmetrical and also—in regard to their energy—completely equivalent. The dynamic E-field 
and the dynamic B-field are inseparably linked to each other in the electromagnetic wave and are mutually de-
pendent.  

Since the property c2 [m2∙s−2] is included in the dimensions of the Gravitational Constant G = 6.67 × 10−11  
[m3∙kg−1∙s−2], and according to the so-called Maxwell’s 5th Equation: 

2
0 0 1 cε µ∗ =                                        (3) 

the following relationship then applies:  

( )2 28 1
0 0 0 0Constant 7.42 10 m kg respectivelyG c G C Gε µ ε µ− − = ∗ ∗ = = × ⋅ ∗ =             (4) 

When the relationship (4) is inserted into the two Maxwell Wave Equations (1), (2), they then become: 
2 2 2 2E x C G E tδ δ δ δ= ∗                                  (5) 
2 2 2 2B x C G B tδ δ δ δ= ∗                                  (6) 

Both of these converted wave equations now contain the Gravitational Constant G and can be interpreted as 
follows: 

Since the two dynamic vector fields E and B transport electrical and magnetic energy along their respective 
axes with them, each of these fields are associated with G, i.e., both components of the electromagnetic wave are 
subject to gravitation.  

Gravitation (denoted by the constant physical value G) is not able to create a gravitational wave (i.e. radiation) 
of its own accord. However, as G is inseparably associated with both the dynamic vector fields E and B1 gravita-
tion is—so to speak—“carried along” by the two vector fields to each other. Due to its coupling with E and B, 
gravitation must of necessity assume all the dynamic properties possessed by E and B2. Gravitation is thus 
propagated at the speed of light along the x-axis with the same frequency ν as the electromagnetic wave. For this 
reason, gravitation must possess a wave property—i.e. radiation of a quantum nature.  

Gravitational waves are—as is the case with electromagnetic waves—transverse waves and resonate syn-
chronously in the plane of their respective field components E and B. Since G is expressed completely symmet-
rically in both of Maxwell’s Wave Equations (5), (6), the gravitational waves also obey Maxwellian theory in 
this regard. It therefore follows that the equation for the energy of the electromagnetic radiation (of the photons)  

E h v= ⋅                                        (7) 

also applies to the gravitational radiation (of the gravitational quanta) associated with the photons. Gravita-
tional waves are therefore completely equivalent to the E- und B-fields of electromagnetic waves, albeit 
acting in an opposite manner. At the constant speed of light, a stable state of equilibrium exists within each 
photon between the expansive force of electrodynamics and the equal but opposing (braking) force of its dy-
namic gravitation. Therefore at the constant speed of light, the resulting total energy of every photon is always 
zero! This is an absolute necessity for the constancy of the speed of light. 

This derivation represents a confirmation that photons as dynamic electromagnetic quanta are inseparably 
linked to dynamic gravitation (in the form of gravitational quanta).  

 

 

1E and B are energy fields; each form of energy is inseparably associated with gravitation. 
2The properties of the dynamic vector fields E and B are—as it were—transferred to the gravitation. 
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3. Conclusion 
The existence of dynamic gravitation, proposed in the aforementioned paper, is verified as a result of the theo-
retical derivation from the Maxwell Wave Equations. 
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Appendix 
In the review comments of this paper, the opinion was expressed that the dynamic gravitation of photons pos-
sesses an internal connection with the source of the (relativistic) mass of these fundamental particles, which 
could possibly be interpreted by the Higgs Mechanism (or Higgs field). 

In this regard the following should be noted: All elementary particles with baryonic mass obtain their mass by 
means of interaction with the Higgs Field, whereby a “non-relativistic environment” is supposed. The Higgs 
Field is massive but not directly measurable; the associated Higgs boson has a mass of approx. 125 GeV and 
acts purely “longitudinally”.  

In contrast, electromagnetism is not of massive nature and the Higgs Mechanism does not couple with it. For 
this reason the gauge boson relevant for this theory, the photon, possesses no rest mass, it does, however, pos-
sess a relativistic mass and displays a purely “transversal” behaviour. While the dynamic gravitation of photons 
is associated with its relativistic mass and exists only within a relativistic environment, for the reasons de-
scribed above it is not possible to establish a relationship of the relativistic mass with the Higgs Mechanism. 
This means that from the present-day perspective, the relativistic mass of photons cannot be explained by means 
of the Higgs Mechanism—there must be a different cause at work.  

It has not yet been definitively proven whether the new particle discovered in July 2012 is indeed the Higgs-
boson predicted in the Standard Model [3]. 
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