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Abstract 
In this paper we demonstrate that the “pure” spacetime and electromagnetic 
spacetime are bound together. The “pure” spacetime and electromagnetic 
spacetime all behave as the wave in character and furthermore, both of them 
change at the same speed. Based on the understanding of the “pure” spacetime 
and electromagnetic spacetime, we give out the reasonable explanation why 
the speed of light keeps constant and how the gravity is created among the 
matters. In addition, some practical applications of the concepts developed in 
this work are proposed. 
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1. Introduction 

In the process of understanding the universe, the speed of light is a puzzle for 
human being to explain, that is, it doesn’t matter whether the light source is 
moving toward or away from us, we got the same speed of light [1] [2]. When 
Einstein setup the relativity theory, he supposed the speed of light is constant 
and furthermore, nobody in our universe can go faster than the light. Einstein 
didn’t give the reason why the speed of light is constant, therefore, till now we 
still can’t understand how and why it is.  

In the relativity theory, Einstein told us the curved space and inflation of time 
[3]. If the space is really curved and time is inflated, the ratio of space over time 
must keep constant. Only under this condition, there exists the possibility for the 
speed of light to keep as a constant. Based on the relativity theory, the earth 
doesn’t turn around the sun but just follows the curved spacetime which is 
formed by the earth and sun. If it is true, why the light passing the sun does not 
follow the curved spacetime formed by the earth and the sun?  

All these questions make scientists explore the deep meaning of our universe 
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or spacetime. As a first step in this effort, we have to go back to the beginning of 
the question: why the speed of light keeps constant? 

2. Theory 

In order to understand why the speed of light is constant, we have to make clear 
what is spacetime? The spacetime is the universe around us, which includes x, y, 
z, three space dimensions and t, one time dimension. Then, the following ques-
tion arises: does the spacetime change? Based on the astronomy observation, the 
spacetime not only changes but also changes in accelerating [4] [5] [6]. There-
fore, we can suppose Ψ  (x, y, z, −it) to represent the spacetime (We can call 
“pure spacetime”. The more familiar words to publics are “empty” and “vacu- 
um”, but we prefer to use “pure spacetime” here and following.). 

( ), , , 0x y z itΨ − =                          (1) 

Then, 
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Supposing our universe is homogeneous in all direction [7], then, we have 
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And using L to represent all the space dimensions,  
Then, 
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This result tells us that any point in our spacetime can be described by Eq. (4). 
Making rearrangement of Eq. (4), we obtain 
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By defining 
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= , where c is the speed of spacetime variation, then, we 
have 
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In fact, Eq. (6) is the same as the wave equation, where the parameter c cor-
responds to the wave propagation speed [8]. This means that any point in the 
spacetime behaves as a wave, which we can call the spacetime wave. 

Now we consider the variation of electric and magnetic fields with time for 
light. 

Fortunately, Maxwell already did the work one hundred years ago. We can 
directly use his result here [9] [10]. 
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Where c’ is the electromagnetic wave propagation speed. Comparing Eq. (6) 
with Eq. (7) and Eq. (8), we found they all keep the same formulation as stan-
dard wave equation. Making the rearrangements of Eq. (6), Eq. (7) and Eq. (8), 
we got 
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Then, we have 
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For Eq. (12), there are three cases. 
1) c – c'=0. That means the electromagnetic wave speed is the same as that of 
“pure” spacetime we lived in, then, we can’t independently determine the speed 
of light because we can’t find independent reference for this measurement. That 
is why we always get the same speed of light which is irrelative to whether the 
light source is moving or not. If we hope to measure the absolute speed of light, 
we have to stay outside the electromagnetic spacetime. To do so, we have to mo- 
ve faster than the electromagnetic wave to get out of the electromagnetic space-
time, that means c − c' < 0, this conflicts with the assumption of c − c' = 0, 
therefore, it is impossible for human being to get outside the electromagnetic 
spacetime, at least at present. That is why we always get the same speed of light. 
One may ask why we get the current constant as the speed of light instead of 
others. At present, we still don’t know the definitive answer for this question yet. 
One possible reason is the current constant is determined by the spacetime 
which reflect some symmetry of spacetime, just like the translation symmetry in 
crystal. Why? The constant of speed of light not only appeared in the astronomy 
dimension (for example, we use light year as unit of distance in astronomy) but 
also appeared in the fine structure constant for atom [11] [12]. Another question 
for us to think about is if we can stay outside the electromagnetic spacetime, 
which means we can find the reference which is independent of the electromag-
netic spacetime, does the speed of light change? At present, we still can’t give 
certainty answer about this question. But some hints, such as the spacetime ex-
pansion (especially our spacetime experienced the fast expansion at the begin-
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ning), tell us that the absolute speed of light is changing, not a constant because 
the electromagnetic spacetime keeps the same speed as the “pure” spacetime [4]. 

Some scientists figure out the “ether” existing everywhere to support the light 
to propagate, but till now, all experiments give negative answer for the existence 
of the “ether” [13]. Based on our discussion above, the electromagnetic space-
time changes with the “pure” sapcetime at the same speed (c − c' = 0), that 
means the electromagnetic spacetime is in statics relative to the “pure” space-
time, therefore, the light doesn’t need some medium to support its propagation 
because the electromagnetic spacetime relative to the “pure” spacetime doesn’t 
move at all (c − c' = 0). 

2) c − c' > 0. Following the Newton mechanics, if we ignore the difference be-
tween dt for “pure” spacetime and dt’ for electromagnetic spacetime, then we get 

c dc F t
m

′− =                        (13) 

where F is the force resulting from the interaction between the electromagnetic 
spacetime and “pure” spacetime, which is an attractive force among the photon; 
m is the mass of the photon. In literature, some scientists propose the photon 
has static mass but is still not accepted generally yet. If photon does have static 
mass, then we should observe the attractive force between photons, and this at-
tractive force among photons will make the photons self focusing, then all pho-
tons will focus together that will be terrible situation due to the huge energy 
concentrated at one point. Fortunately, this situation never occurs till now. 

It is interesting if we think this result reversely, that is, if the matter has static 
mass, then the attractive force should exist among matters, which may be the 
origin of the gravity of our universe. In fact, for the spacetime we lived in, all in 
this electromagnetic spacetime are electromagnetic in character, including the 
author of this work. Therefore, we can imagine all matter in our electromagnetic 
spacetime is the compressed or concentrated electromagnetic spacetime (this 
means that the “pure” spacetime also can be compressed to create the matter). 
From Eq. (13), among the compressed electromagnetic spacetime or matter, 
there exists attractive force, which is called gravity. Furthermore, this attractive 
force exists generally among the compressed electromagnetic spacetime or mat-
ters and always attractive in character, which means the gravity comes from the 
relative accelerating movement of matter to the “pure” spacetime. This situation 
can be illustrated in Figure 1. 

Here we hope to develop some practical application from the discussion 
above. We know the speeds of light are different for light passing the compre- 
ssed spacetime or matter and vacuum or “pure” spacetime. Then, Eq. (14) can be 
used to determine the mass of the compressed spacetime or matter. 

di i iMass k s t= ∑                        (14) 

where ki is the constant which is different for the different path of light passing 
the matter, si is the surface area of the matter which the light pass through, dti is 
the time for light passing through the matter. We take a simple case as an exam-
ple for application of Eq. (14) (Figure 2). 
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Figure 1. The illustration of the origin of the gravity among matters. 

 

 
Figure 2. The illustration for how to determine the mass of matter by light measuring 
experiment. 

 
where m1 is known mass of the matter, M2 is unknown mass of the matter and S 
= ns. 

Then, 1 1

1

m m cks
t a
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= =
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, we get 1 2
2

nm c tM
a
′∆

= . In general, we also can use 

the Eq. (14) to diagnose the crystal perfectness of matter or homogeneity of 
matter. 

3) c − c' < 0. This situation corresponds to the fact that the electromagnetic 
spacetime change faster than the “pure” spacetime. Then, F in Eq. (13) will be-
come repelling force instead of the attractive force among photons discussed in 
case 2 above. Maybe this is the reason causing the continuous expansion of our 
universe. Alternatively, m may take negative sign which also cause the c − c' < 0. 
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In this case, The F is still attractive in character. Till now, the physical meaning 
of negative mass is still not clear, for instance, is it an unknown form of matter 
or antimatter? If the negative mass means the antimatter, then, the attractive 
force (F) means that the gravity also exists among the antimatter. As to whether 
the gravity constant (G) is the same as normal matter or not, it is not clear and 
need more experiment to verify. 

Based on the Eq. (12), we discussed three situations, that is, the case 1, 2, 3 
above. For case 2 and 3, the photon must have static mass. Before we got solid 
evidence for the existence of the static mass of photon, we have to accept the 
case 1 as the real and unique situation around us. However, some discussions for 
case 2 and 3 definitively can be applied to the matter with static mass. 

Till now, all the physical laws or theories are made in the electromagnetic 
spacetime, we have to follow those laws without choice. 

3. Conclusion. 

From the discussion above, we know that our electromagnetic spacetime keeps 
the same speed of variation with the “pure” spacetime. All matters in electro-
magnetic spacetime can’t move faster than the electromagnetic wave because 
nothing can be faster than the “pure” spacetime. The absolute speed of light is 
determined by the nature, not by the human being. We can’t determine the ab-
solute speed of light because we can’t find the independent reference to conduct 
the measurement. The absolute speed of light may change because there are 
some evidences showing our spacetime experienced fast expansion at the begin-
ning [14]. If this is true, then, the absolute light speed should change with the 
development of our spacetime. However, this variation of the absolute speed of 
light has nothing to do with us because we can’t stay outside of the electromag-
netic spacetime. 
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