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ABSTRACT

In the previous article, we have shown that the spatial behavior of Coulomb Force, reigning between two static charges, exclusively, is (not only compatible with, but is also) imposed by the Special Theory of Relativity, more profoundly, the underlying Galilean Principle of Relativity.

Herein we do the same for Newton Force reigning between two static masses, exclusively.

In a subsequent article, how ever we will show that, quite on the contrary to the general wisdom, neither Coulomb Force, nor Newton Force holds, if the – electric or gravitational – test charge in consideration, is in motion (the source charge, being as usual, considered at rest, throughout). Assuming the opposite (i.e. asserting that Coulomb Force, or Newton Force holds, if the test charge is in motion), constitutes a violation of the relativistic law of conservation of energy. 

Our approach removes the blockade toward a unification of fields, and the quantization of the gravitational field (hindered by the General Theory of Relativity); it yields the same result, for any field, the object at hand, interacts with.   

INTRODUCTION

The classical Newton Force
 is assumed to act, between a “source mass” at rest, and a “test mass”, either at rest, or in motion.

The denominations of “source mass” and “test mass” are arbitrary, but useful, in simplifying the presentation.  

Let us then define the following quantities.

M
 :    mass of the gravitational source, such as the Sun, assumed at rest, throughout

m
 :    mass of the test object, such as a planet, interacting with M 

 r
 :    distance between the test object and the gravitational source, assumed to be at the center of the coordinate system
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:    strength of the Classical Newton Force reigning between M (at rest) and m (either at rest or in motion) 

G 
 :    gravitational constant 
Thus, as usual
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(Classical Newton Force reigning between the two 

 masses, no matter whether m is at rest, or in motion) 

Herein we propose to show that, Eq.(1) is anyway correct, for a test mass at rest, and this result, is a must, directly imposed by the Special Theory of Relativity. 

The conclusion we will derive is that, Eq.(1) is incorrect, if m is in motion. And this is implied by the relativistic law of conservation of energy. In other words, assuming that Eq.(1) is valid, were m is in motion, constitutes a violation of the relativistic law of conservation of energy.  

2. POSTULATE 
In order to proceed, we will forget how we actually define and use the historical Newton Force expression, and will introduce the following postulate.
Postulate:  The Newton Force, reigning between two gravitational charges M and m, both exclusively at rest, is proportional to the product of these masses, and is inversely proportional to the nth power of the distance separating them.
Thus, we assume that the Newton Force reigning between two masses M and m, both at rest, separated by a distance 
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(present assumption about Newton Force 
 reigning between just two static masses)
the exponent n, is a priori, not known.
Empirically we know that n is very close to 2. But within the frame of our approach, at this stage, we do not know, the exact value of it.
The system made of M  and m, can be conceived to consist in say, the Sun, and for example, a proton at rest at an altitude 
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 measured from the center of the Sun, as viewed from a distant observer, whose frame, for simplicity, is assumed at rest with regards to the Sun. We ignore the Sun’s rotation around its own axis. 
Now, note that the structure of the above equation is the same as that of Coulomb Force written for just static charge [cf. Eq.(2) of Part I], i.e.
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[Eq.(2) of Part I)] ,



   
(present assumption about Coulomb Force 
 reigning between just two static charges)
both exponents, n and m (of the above force laws), being known to be practically equal to 2. 

Thus, though we assume, we do not a priori know, what n and m are exactly, we still would be allowed to assert that, 



n=m . 
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Thereby, the above two force equations immediately yields that, GMm will bear the same dimensions as Qq.
 
We would like to precise this outcome, as a theorem.

Theorem: The casting of Coulomb and Newton Forces, for static charges, as respectively 
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 , both spatial dependencies being the same, no matter what one does not a priori know what n is, makes that GMm and Qq have the same dimensions
Previously we have figured out that, electric charges are Lorentz invariant. We had arrived to this conclusion, owing to the Galilean Principle of Relativity (GPR) (i.e. the underlying principle of the STR). Indeed if electric charges were not Lorentz invariant, no matter what would be the spatial dependency for Coulomb Force (written for two static charges), then one, if embarked in a uniform translational motion, would, via measuring the change, the electric charges undergoes, be able to predict at what speed, he cruises. But, this would constitute a violation of the GPR. Thus, it is worth that we recall, our theorem stated in regards to this interesting fact.

Theorem: The Galilean Principle of Relativity (GPR), amongst other things, yields the Lorentz invariance of electric charges. If electric charges were not Lorentz invariant, then one would be able to determine how fast he cruises, through a uniform translational motion, via just measuring the change that the electric charges would undergo, which is precisely what the GPR forbids. 
But if electric charges are Lorentz invariant, so will be Qq, as well as anything that has the dimensions of Qq.  Thence, GMm is Lorentz invariant. 
We would like to state this occurrence, as our next theorem.
Theorem: The product GMm taking place in the expression of the Newton Force, acting between two static masses, is Lorentz invariant, for, based on the corresponding setups, GMm and Qq bear the same dimensions. If the product GMm were not Lorentz invariant, then one would be able to determine how fast he cruises, through a uniform translational motion, via just measuring the change that the electric charges, or the same, the products of electric charges, thus Qq, or GMm, bearing the same dimensions as Qq, would undergo, which is precisely what the GPR forbids. Hence, GMm must be Lorentz invariant.
Thereby, the universal gravitational constant G, is not Lorentz invariant, since neither masses M or m, is. Henceforth, G is not,as universal as one may think it is. (The speed of light is, the electric charge is, but G is not.) In a uniform translational motion, G is multiplied by 
[image: image9.wmf]2

1

g

/

, since masses are dilated by 
[image: image10.wmf]g

 (the usual, Lorentz dilation factor).
What is imperative is,the GPR (which happens to be the underlying postulate of the STR). It appears to be an essential principle leading to all known Lorentz invariances, such as that of the speed of light in empty space, that of the relative speeds (for instance, the vibrational speed of a diatomic molecule, as regards to an observer, when both are embarked in a uniform translational motion), that of the electric charges, that of the laws of natures, etc. If any of these, were broken, through a uniform translational motion, then GPR would not hold. None of these leads to an other one, nor to the GPR. The GTR leads to all of them, though. GPR also yields the Lorentz invariance of the product GMm, as discussed above. It further yields a unique matter architecture. We have elaborated on this point, previously.
,
 From this point of view, the Lorentz invariance of electric charges, or similarly that of Qq, becomes a requirement imposed by a unique matter architecture, which is in return, a necessity to be achieved in order to insure, the GPR, as well as the end results of the General Theory of Relativity.

It should be emphasized that, nowhere we had access to, the Lorentz invariance of GMm is considered as an assertion, or a primordial ingredient of a fundamental theory; the Lorentz invariance of this quantity, is not even mentioned.
3.   DERIVATION OF NEWTON FORCE BASED ON THE SPECIAL THEORY OF RELATIVITY 

Now we are ready to show the following theorem.
Theorem: Were Newton Force reigning, between two static masses, assumed to act as 1/rn, n being unknown beforehand, then based on the STR, n must exclusively be 2. 
This theorem can be proven by considering the Lorentz invariant quantity [cf. Eq.(5) of      Part I],

H = (force) x (mass) x (length)3   .




                         (4)
(Lorentz invariant quantity, we consider)
Suppose, we view of our system, made of the Sun of mass M and a tiny object, say a proton of mass m, at rest with regards to the Sun, from the center of the Galaxy, still assuming that the Sun does not rotate around itself. (The Sun though, revolves, around the center of the Galaxy, together with the solar system). 

The relatively small rotational motion of the Sun around the center of the Galaxy, from our stand point, can well be considered as a uniform translational motion. 
Thus, envisage the gravitational attraction force between M and m. This force, when assessed relative to the center of the Galaxy, is not the same force, as that assessed by the distant observer, assumed for simplicity, at rest relative to the Sun. Suppose we define G, in this latter frame.

The quantity GmM [bearing the dimensions of (electric charge)2], remains the same, regardless we consider this, relative to the center of the Galaxy, or relative to the distant observer, at rest relative to the Sun. But, the way we have pointed out, right above, M and m are, not the same, if assessed relative to the center of the Galaxy. Thus, the gravitational constant G does not remain the same, when one switches from the first frame of reference, to the second.  

Through the rotational motion of the Sun around the center of the Galaxy, the quantity, 
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remains invariant, supposing for simplicity (but without any loss of generality) that, the direction of the motion of the Sun around he Galaxy, is the same, as that of 
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More specifically,
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 is the Lorentz dilation factor, i.e.




[image: image15.wmf]2

2

c

u

1

1

-

=

g

 ;  






                (7)

u is the velocity of the Sun, along its motion around the Galaxy; c is the speed of light in empty space.

Thence (owing to the fact that, the quantity GMm, as imposed by the GPR, is Lorentz invariant), it becomes evident that, the Lorentz invariance of the quantity

 
H = (force) x (mass) x (length)3  

      = 
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Holds, if and only if n=2, i.e. if Newton Force behaves as 


 
[image: image17.wmf]2

0

0

C

r

m

G

F

M

=

  (c.q.f.d.)  .






    (9)



(Newton Force set-up, for two static charges, 

                         as imposed by the STR)

Hence, we have came to demonstrate that, if Newton Force, reigning between two static masses, behaved as 
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This ends, the proof of the above theorem.

It is important to recall that the foregoing derivation does not tell us anything about Newton Force expression if m is in motion relative to M. 
4.  CONCLUSION:  NEWTON FORCE ACTING BETWEEN STRICTLY
      STATIC GRAVITATIONAL CHARGES, IS A DEEP-SEATED LAW OF NATURE, IMPOSED BY THE STR 
It is useful to condense our derivation leading to Eq.(9), into a new theorem

Theorem:   Given that the product GmM is Lorentz invariant, which is implied by the Galilean Principle of Relativity, just like the product of two electric charges is, the known structure of Newton Force reigning between two static masses exclusively, turns out to be a requirement imposed by the STR.

In our previous work, we show that, the Lorentz invariance of electric charges, on the basis of quantum mechanics, becomes a must insuring the Galilean Principle of Relativity. The same obviously holds with regards to the product GmM . 
Thence the last theorem can be reformulated as follows. 
Theorem:    “Galilean Principle of Relativity”, and “Newton Force” between two static gravitational charges”, are interrelated occurrences. Newton Force, consequently, constitutes a validation mean of the STR, already at rest. Or the same, the STR imposes Newton Force’s known structure, i.e. GmM /r2.
This is deep. The structure of Newton Force constitutes, already at rest, a check of the validity of the STR. In order to pass such a test, the way we have proven, Newton Force must indeed be built as delineated by Eq.(0). Conversely, amongst other things, because Newton Force is built that way, the known results of the STR hold. In any case, so far we do not know, whether Eq.(9) is valid, if m is in motion (assuming that M is anyway at rest). 

Though we now know that, Eq.(9) is a universal law of nature, imposed by the STR, if both M and m are at rest. Anyway, as stated, this occurrence does not offer to us any knowledge, in view of whether Newton  Force’s expression remains the same, or how Newton Force will be transformed, if m (with regards to M), is in motion.   

Thus apparently, we have no reason to assume that Eq.(9) is still valid, if the test mass m, is in motion. Quite on the contrary, asserting that Coulomb Force, or Newton Force holds if the test charge, is in motion, as we will show in subsequent articles, constitutes a clear violation of the relativistic law of conservation of energy. Nonetheless at this stage, we have every reason to believe that Eq.(9) is a fundamental law of nature (reigning between two static masses), imposed by the STR. 

Our approach removes the blockade toward a unification of fields, and the quantization of the gravitational field hindered by the General Theory of Relativity.2,
,
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