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Abstract 
A new aspect of unification is presented in this paper. This aspect depends on two postulates of 
our recent theory concerning light propagation in a specific medium. The special theory of relativ-
ity is demonstrated as a reflection of our first postulate, regarding the existence of multiple, 
equivalent rest frames in our medium. The second postulate is concerned with energy forms in 
nature, and it deals with the quantum behavior of light and wave behavior of matter. By using this 
postulate, we are able to justify the existence of these two phenomena. As a consequence of this, 
gravity as described by general relativity is unified as a background-independent interaction un-
der the same postulate. 
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1. Introduction 
We have recently introduced a new medium for light propagation in the universe. The new theory is called Sama 
Aether Theory (SAT) [1]. Regarding aether (ether) as a medium for light propagation, there are two facts that 
should be mentioned. The first is that many physicists believe that light or electromagnetic (EM) waves do not 
need a medium to propagate from one place to another. The second is that the concept of light’s medium has 
become experimentally problematic, since Michelson-Morely experiment [2]. Therefore, ether is considered as 
unnecessary addition to physics. We also believe that the quest for a medium for light propagation is not inter-
esting any more. The major goal behind SAT is not to introduce a medium for light propagation in space-time, 
although it is spontaneously achieved in our theory. Our major goal is to merge the concepts of the theory of re-
lativity and the quantum theory in one major idea, based only on two simple postulates. 
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2. The Special Theory of Relativity as a Reflection of SAT’s First Postulate 
There are two aspects to Albert Einstein’s relativity theory: the special theory of relativity (STR) and the general 
theory of relativity (GTR) [3]. We will leave GTR to the fourth section, because it is also linked to our second 
postulate, and here, in this section, we will consider only the STR.  

In our previous paper [1], the first postulate of SAT states that the ether has multiple, equivalent rest frames. 
Any observer is said to be in rest frame, with respect to ether, when the velocity between him and the ether is 
classically equals to zero. Therefore, it represents an inertial state. Now, since the observer is existed in a rest 
frame, with respect to ether, any light signal will propagates with the same speed (c) in all spatial directions, 
since the observer in a rest frame, as: 

x y z c= = =c c c  

As we have shown [1] the existence of multiple rest frames means that any observer can escape from one rest 
frame, and gets into another rest frame. As a result of this, the speed of light will be the same in all spatial direc-
tions in both frames, since they are rest frames. Also, since the rest frames are physically equivalent, this will 
mean that laws of physics will be the same in all rest frames. Therefore, a frame of reference in any rest frame of 
ether represents an inertial frame. From here, we can say that, the first postulate of SAT simply means two con-
sequences: the laws of physics are the same in any inertial frame of reference, and the speed of light has the 
same value in any inertial frame of reference. These two consequences represent the idea behind the special 
theory of relativity.  

3. The Quantum Theory as a Reflection of SAT’s Second Postulate 
What is light? Where do matter waves come from? To answer these questions, we have to make a quick review 
on our second postulate of SAT, which is the kinetic energy, and the potential energy are the only forms of 
energy for the ether’s waves [1]. The kinetic energy and the potential energy represent mechanical forms of 
energy which means that, they are always carried on particles or quanta. These quanta have a linear momentum, 
and acquire energy from their motion. From the prospect of our theory, the EM wave represents a “field” wave 
that propagates in the ether. This wave is just a field wave, which means that it has only one velocity vector, 
which points toward the direction of wave propagation. This will mean that the quanta or particles which carry 
the wave’s energy will have only one possible direction of movement, which is the direction of propagation. 
Therefore, light propagates as a wave, but when we try to detect its energy experimentally, it will be detected in 
discrete, localized spots. This is in comparison with the mechanical waves like sound wave which have two ve-
locity vectors. The first is associated with the amplitude of the wave, and the second is the propagation velocity 
vector. From here, the particles which carry the energy of the sound waves will move according to the ampli-
tude’s velocity vector. This is by itself results in a “continuous” distribution of energy along the wave front.  

The second postulate of our theory arises from the fact that the energy forms in nature are limited. The elec-
tric (magnetic) field represents a physical entity that spreads “continuously” in space-time. This field carries 
energy, but what type or form of energy? This is the important question that should be asked. The classical phy-
sicists simply assumed that the electric field has its own form of energy, which is called the electric field energy. 
This form of energy was assumed to spread continuously with the field itself. From here, the energy of the EM 
wave will spread continuously along the wave front.  

This contradicts the experimental evidences which indicate that the energy of the EM wave is detected in dis-
crete, localized spots. From here, we can simply say that, the EM field lacks its own form of energy, and it car-
ries the kinetic energy instead. As a result of this, light is defined as a wave that carries kinetic energy. This also 
means that, there will be no need to assume that light has a dual nature. This is because, the wave theory by it-
self does not forbid a wave from carrying its energy in the kinetic form, just like saying sound wave is a wave 
that carries kinetic energy. Also, we were able to derive the formula E hv=  from simple classical calculations, 
and to predict the existence of Planck’s constant from the same classical concepts. 

The framework of our theory requires that the EM waves not to be the only waves in ether [1]. This means 
that the existence of another field waves in ether which shares the same medium with the EM waves, but with 
different amplitude field values. Our second postulate will be applied on these field waves, since they are wave 
in ether. The result of this will be just like that of EM waves. The energy of these different field waves will be 
carried on quanta. We have shown that the value of these different amplitudes can be visualized as “ψ”, where 
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ǀψǀ2 is simply related to the probability of experimentally detecting the field’s quantum in a specific point in 
space and time. Since ψ is a general value for any field wave. This means that different field values with differ-
ent physical properties will be detected as different particles or quanta with different physical properties [1]. The 
problem with concept is that, these waves “matter waves” carry rest energy E0, which contributes to wave’s 
energy , and it is neither kinetic nor potential energy, which violates our postulate. We were able to solve this 
problem by proving that the kinetic energy has three different forms in nature. The first is the classical form  

2
1 0

1
2

KE m v≈ , and the second form is 2KE E pc= =  which represents the energy of a massless particle. The  

third form represents the rest energy itself, which we will consider it in the next section, when we speak about 
gravity. Finally, we assumed a non-mechanical structure of ether which means that it is not composed of par-
ticles (matter) and therefore energy (momentum) that can be directly detected in the laboratory. This is by itself 
explains why the ether does not appear or interfere with the sensitive experiments of modern physics, especially 
those of the EM phenomena, as if they were performed in a true vacuum, if the ether is really existed.  

4. Gravity and Unification of Physics 
In order to build a theory that unifies the physical interactions in one theoretical framework, we must overcome 
two major problems. The first is that the theory has to provide us with one picture or idea about the universe. In 
other words, describing the different physical interactions as different reflections of one origin. The second is to 
overcome the problem of the infinities that arises from the uncertainty principle. 

String theory [4], overcomes these two problems spontaneously. First, it provides us with the idea of the 
string which represents the fundamental element in the universe. The basic idea behind this theory is that this 
string vibrates with different states of vibrations, and each state of vibration corresponds to a different physical 
particle. 

From here, the unification of physical interactions becomes prominent, since we have one string, with differ-
ent states of vibrations that give us different particles, which mediate the interactions that we observe in nature 
(Figure 1). 

Furthermore, this string has a one dimensional extension in space-time, which means that the problem of in-
finities is solved, since it arises from a “zero” spatial distances of physical interactions.  

The problem with this current approach for unification in the string theory is that it describes the gravitational 
interaction by a particle “graviton” which represents a state of the string itself. This represents a problem be-
cause it makes gravity a background-dependent interaction, which represents a major contradiction to the picture 
of gravity in the GTR. This is because GTR describes gravity a curvature in the fabric of space-time which 
makes gravity a background-independent interaction. From here, if we accept this approach of unification, we 
will have to undo the picture of gravity that is given by GTR. 

In our ether theory SAT, we have a similar approach of unification. Here, we do not have strings, but we have 
the ether, and as we mentioned in the previous section, the ether has different waves with different values of 
amplitude. Each amplitude represents a specific field wave in the same ether ([1]; Figure 2). 

 

 
Figure 1. The basic idea in string theory is that, each state of vibration in 
the string corresponds to different particle, for example a hypothetical state 
of vibration (A) gives a hypothetical particle (A). A hypothetical state of 
vibration (B), gives a hypothetical particle (B), and so on.                    
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Figure 2. In SAT, The ether has different amplitudes, and each ampli-
tude represents a specific field wave. The hypothetical field wave (A), 
and the hypothetical field wave (B), will be detected practically as 
waves of probabilities for particle (A), and particle (B) respectively.       

 
A major difference, from the string theory is that we have used a background-independent approach to unify 

gravity. To explain this, in the previous section, we mentioned that from the second postulate of SAT, we have 
calculated three forms or types of kinetic energy. We defined two forms, and here, we define the third form of 
kinetic energy KE3. For a spherically symmetric body, with a massive rest energy E0: 

( )
2 2

0 0
3 0 02

r c vKE E v
G

= =  

where c is the speed of light, G is the universal gravitational constant, r0 is radius of the body, and v0 is a new 
term defined as the rest speed of the body [1]. From here, we can see that the magnitude of this rest energy E0 
depends on the speed v0, which make it energy that is acquired from motion “kinetic energy”. 

Now, let us review the concept of this rest speed by taking three simple situations as an example. Initially, 
consider a classical particle that is located at the origin at the moment (t1). At the moment (t2), the particle had 
moved to the right side, and its current position became (A). Since the initial position of the particle was the ori-
gin, the magnitude of the displacement (∆x) is equal to the current position of the particle. It is extremely im-
portant to note that every position that was located to the right side at the moment (t1), had a value of (x). But, at 
(t2) the value has changed to − ∆x x . Now, since ∆x is equal to A. By substitution, this simply gives −x A  
(Figure 3). 

Our second situation is identical to the first, except that the particle has moved to the left side. We will see 
that every position that is located to the left side of the particle has changed from −x to ( )− − −x A , where −A is 
the position of the particle at (t2) (Figure 4). 

Now, by look at our third situation in Figure 5, we should ask ourselves, where is the particle located at the 
moment (t2)? 

By looking at the right side of the particle, we will see that the value of every position has changed to −x A , 
which indicates that the current position of the particle is A, since it is equal to the value of displacement. Also, 
by looking at the left side of the particle, we will say that the particle is located at −A, since the value of every 
position has been changed to ( )− − −x A . From here, we will have to conclude that at the moment (t2), the par-
ticle is located in two positions, which are A, and −A, or by simple mathematical expression ( )+ −A A . This is 
equal to a single value, which is zero. This means that the particle has not changed its position between (t1), and 
(t2). If we divide our previous expression over the time interval between these two moments, we will get 

( )0 0+ −v v , where v0 represents the rest speed of the particle. 
From here, we can say that the particle’s velocity v  is zero, but its rest velocity 0v  is not zero. We call it 

rest speed, because it describes the particle’s motion while it is in rest, without changing its position. Or in other 
words, the particle is moving into two opposite spatial direction simultaneously. The value of this rest speed v0 
determines how the values of the surrounding positions around the particle change with time, and these changes 
have the same magnitude, but with opposite direction (Figure 5). 

The main conclusion from GTR is that it describes the gravitational field around a massive body (like Earth) 
as a curvature in the fabric of the space-time that results from its content of energy. We are familiar with the fact 
that both spatial and time measurements are distorted with motion for a stationary observer. Therefore, by using  
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Figure3. −x A .                                         

 

 

Figure 4. −x to ( )− − −x A .                                   

 

 

Figure 5. ( )− − −x A .                                     

 
the notion of rest speed, and connecting it with the rest energy as a new form of kinetic energy, we were able to 
show that this physical effect is simply reflected as a curvature in the fabric of the space-time [1]. We were able 
to derive mathematical formulas that governed space-time curvature outside a static, symmetrically spherical 
mass. Our calculations were based on simple, elementary mathematics. This is in comparison with the more 
complicated tensor calculus of GTR. The results were identical to the Schwarzschild solution [1] [5] of GTR. 

This is by itself illustrates a simple approach to unify gravity as background-independent interaction, since we 
used one principle, which is SAT’s second postulate to predict the existence of gravity, and the quantum phe-
nomena. The problem with our approach is that we used classical calculations that ignore the uncertainty prin-
ciple, or in other words it ignores the “infinities” problem. The problem of infinities arises from the concepts of 
quantum mechanics and classical GTR. The uncertainty principle states that in order to observe a small region of 
space–time we need to concentrate a large amount of energy and momentum. However, GTR implies that if we 
concentrate too much energy and momentum in a small region, that region will collapse into a black hole and 
disappear. From here we can see that the problem of infinities simply disappear if the space is not infinitely di-
visible, or in other words, if we have an elementary spatial granule or quantum. Because at this situation, we will 
have a specific limit for our observation, which is the “granule” level. Therefore, we cannot go to infinite small 
spatial regions “spatial points” in our calculations that result in the appearance of the infinities because they do 
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not exist. In a previous paper [6], we were able to show an evidence, for the existence of these elementary spa-
tial granules, although we were unable to calculate its exact size or shape. 

5. Conclusion 
We have shown that the existence of multiple rest frames results in existence of equivalent inertial frames of 
reference, with a constant speed of light propagation in all frames, which represents the basic concept behind 
special relativity. We have also shown that the wave-particle duality does not exist in our theory. We only have 
the ether’s wave, which shares the same medium, but with different amplitude values. As a result of this, the rest 
energy is defined as a form of kinetic energy. This unifies gravity as a background-independent interaction un-
der the same principle. 
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