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ABSTRACT
In this article, we show that the analogy between the effect of acceleration and the effect of gravitation, making up the Classical (C) Principle of Equivalence (PE), which is the basis of the General Theory of Relativity (GTR), constitutes a non-conform analogy, i.e. it does not embody a one to one correspondence between the two worlds coming into play. This will constitute a starting point to show the inadequacy of the Classical Principle of Equivalence (CPE). On the basis of a quantum mechanical theorem previously established, we prove that, the      CPE is further inaccurate. For one thing, it happens to constitute a violation of the law of energy conservation. More specifically, owing to the law of energy conservation, broadened to embody the mass & energy equivalence of the Special Theory of Relativity (STR), next to the usual mass dilation due to the movement in question, the force field too, is to alter the rest mass subject to an accelerational motion (which happens something totally overlooked by the GTR). This assertion is well compatible with the recent disclosure that the time dilation displayed by a rotating object is much greater than the one classically predicted on the basis of just the Lorentz factor, associated with the motion. Thence, we establish a Proper PE. The approach we present, leaves unnecessary the CPE, thus the GTR, and yields a whole new theory about gravitation, along with all end results of this theory, up to a third order Taylor expansion, yet with no singularity (thus, no black holes), and with an incomparable ease, with a different metric too. Our approach in fact is (not restricted to gravitation, thus is) extendable to all fields.
1. INTRODUCTION

The “Classical Principle of Equivalence” (CPE),
 draws a parallel between the effect of acceleration and the effect of gravitation (and, much work is based on it, starting with the General Theory of Relativity).
  In what follows we will now show that the analogy in question, the way it is established (though capable to furnish satisfactory results), is non-conform (i.e. it does not embody, a one to one correspondence, between gravitation and acceleration). This will constitute a starting point to show the inadequacy of the CPE. To prove our claim, we envisage a rotating disc, with an angular velocity 
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. Thus, an object of mass m, fully engaged in (we mean, uniformly affected by) the rotational motion, but situated at rest, as referred to the disc, at a distance r, from the origin ODisc, is (due to the centrifugal force), subject to an outward radial force. Accordingly, if allowed to move (and we mean, “quasistatically”, to avoid any complications that would otherwise arise), it can go, as far as R, up to the edge of the disc, EDisc (see Figure 1). We propose to gear such a “universe” to be equivalent to a universe made of the same mass, this time though,  attracted by a gravitational source of mass M , thus extending from the center of M , up to infinity.
 

So, we have, the two worlds to be compared with each other (see Figure 1); we call the first one, the “Disc World” (DW), and the second one, the “Gravitation World” (GW).
 
Note that this article is written based on the presentation made to 2007 - PIRT (Physical Interpretations of the Relativity Theory) Conference.
 

Below, we first tackle with the basic pitfall of the CPE (Section 2). More specifically, we handle a rotating system versus gravitation, and show that the analogy making up the CPE, is non-conform. Then we consider the effect of the acceleration on the rotating object, as assessed from the center of the disc, and show that, the rest mass of the object, at rest, as referred to the disc (but fully engaged to the rotation), is decreased as much as the energy one has to furnish to carry it quasistatically, from where it is on the disc, to the center of the disc (Section 3). Quantum mechanics tells us how the characteristics of the object in hand, are altered (Section 4). Next we consider the rotation, as referred to the outside observer (Section 5). Our approach demonstrates the inexactness of the CPE (Section 6). We thus show how to remedy the CPE (Section 7). This allows us to state the Proper Principle of Equivalence (PPE) (Section 8), which is though not anymore an assumption, but a mere expression of the law of energy conservation, broadened to embody the mass & energy equivalence of the Special Theory of Relativity (STR). Finally we draw a conclusion (Section 9). It is that the CPE is left unnecessary. The PPE is nothing but a formulation of the law of energy conservation. Hence the General Theory of Relativity, based on the CPE, is too, left unneeded.
2.   ROTATING SYSTEM VERSUS GRAVITATION: THE ANALOGY MAKING UP THE CLASSICAL PRINCIPLE OF EQUIVALENCE, IS NON-CONFORM

In order to establish a one to one correspondence between the effect caused by the rotating disc on the mass m, and that caused by a gravitational field, we have to assume that, EDisc, i.e. the edge of the disc (the radial direction of concern, points to), is to be associated with the center OGrav of M ; this is, indeed (were it capable, to move), how far m can go, if set free. On the other hand, the Disc World, to be made similar to the Gravitation World, must be a closed and isolated universe, delineated by the interior of the rotating disc, solely, extending from ODisc up to EDisc, the edge of the disc, thus excluding any exterior. Thence, an “outsider” belonging to the “Outside World” (which we will call OW , in short), does not belong to the DW. We will call the outsider we revealed, the “alien – outsider”. (He belongs to the OW.) For an exact comparison of DW and GW , in the DW , there should strictly be nothing beyond EDisc, since a “region beyond EDisc” would correspond to a “region, beyond OGrav”, and there is nothing beyond OGrav. 

One other crucial point, is the following: The location, free of gravitation, in the field created by M , is situated at infinity. Whereas, the location free of acceleration on the Disc World (is not, “outside of the disc”, for as conveyed, in this latter world, there is no “outside”, hence that location), is the center of the disc, ODisc. This observation will prevent us from committing any related mistake. Thereby, we sketch in Table 1, the conform correspondences in between the Gravitation World and the Disc World.


[image: image2]
Figure 1: The “Disc World” Versus The “Gravitation World”

Table 1 Conform Correspondences in Between the Gravitation World (GW) 
and the Disc World (DW)
	
	Gravitation
World (GW)
	Disc World

(DW)

	“Edge” of the world of concern
	OGrav
(center of the gravitational source)

	EDisc

(edge of the disc)

	“Effect free” location
	infinity
	ODisc
(center of the disc) 


Within this frame, as a conclusion, we should not have any room, for an alien – outsider, who may have set the disc into motion. Otherwise, his correspondent would be the “instant creator of the gravitational source”, nearby the mass m, and there is no such creation, we would envisage. Any approach tempting to compare the effect of acceleration with the effect of gravitation, based on the outsider’s measurements (whatever would be, its usefulness), is bound to be non-conform. Unfortunately, this is exactly what the CPE does. The observer scrutinizes the rotating disc from the outside! As we will soon elaborate on, he furthermore commits an essential mistake, assuming that the rotating mass does not undergo any other change than that due to the motion, if this were a mere uniform translational motion. We will surprisingly find out that, the force field, all by itself, as well, influences the overall relativistic energy of the rotating object. Therefore, the CPE is, unfortunately, ill born, and leads to irremediable inconsistencies (what ever may be, so far, the accuracy of experimental proofs, on its side).

3.   STUDY OF THE EFFECT OF THE ACCELERATION ON THE ROTATING OBJECT, AS ASSESSED FROM THE CENTER OF THE DISC WORLD
For a one to one correspondence between the DW and the GW , we have to study what happens to the object of mass “m”, when it is moved on the disc, as referred to ODisc (and not according to an alien, situated outside of the disc). We propose to move m (supposed to be fully engaged to the centrifugal force), quasistatically, on a radial direction. Note that, in the DW (during the rotation), the direction ODisc-EDisc stays at rest, as referred to ODisc, since the observer at ODisc will not be aware of the rotation (given that he can not receive any information from the outside, he will be limited to feel the outward acceleration, without knowing the source of it), and that all radii evidently pass by the center.
In the DW ,  it is easy to measure the strength of the acceleration 
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The distance from the center of the disc to r, is measured as referred to ODisc. We will soon see that, it is not the same distance, if for instance, assessed by an observer at r. Then, Eq.(1), should be altered; the dependence of 
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 to r, becomes more complicated. But here we do not really have to get into such complexity. The alien (who does not belong to the Disc World), knows that 
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 being the angular velocity of the rotating disc, as viewed from the OW . 

In order to delineate a one to one correspondence with the Gravitation World, as mentioned,  the Disc World must be a closed system, i.e. somehow isolated from the outsider’s world, so that, one can secure the law of energy conservation. For the sake of completeness, this should be stated as a law drawn by the Disc World’s Observer.
Law 1: In the closed, isolated Disc World, energy must be conserved.  
Suppose then, the object m is situated at EDisc. If now, one wants to carry it quasistatically, from the attraction field, up to the location ODisc, he has to furnish to it, a given amount of energy, while working against the outward centrifugal force of strength
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The mass 
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, is the rest mass of the object at the location r, and it should be noted that, owing to the law of energy conservation, as will be detailed, it must be subject to a change. On the other hand, it is true that here we have tacitly borrowed the law of force, from Newton. Yet the observer in the Disc World, can well make experiments, the way Newton conceived, and can establish, as we anticipate, the following law,
 to be precise, for a static mass, exclusively:
Law 2:   In the Disc World, a static mass is submitted to a static force given by                
               Force = [Rest Mass] x [Centrifugal Acceleration]. 



       (4)
This law, corresponds to Newton’s law of gravitation (i.e. gravitational force = rest mass x gravitational acceleration), with respect to the Gravitation World, but the way we consider, strictly for static masses. On the other hand, the law of conservation of energy, broadened to embody the mass & energy equivalence of the Special Theory of Relativity, requires that the rest mass of the object (fully engaged to the centrifugal force), should be increased, when carried (against the centrifugal force in question), from the periphery toward ODisc . Thus, we can further stress the following law, in fact nothing else, but once again, the law of energy conservation, where though, energy and mass are essentially not different from each other.

Law 3:  The rest mass of an object bound to a location in the Disc World’s accelerational field, amounts less than its rest mass measured at the center of the disc, and this, as much as its binding energy, vis-à-vis the location of concern. 
Thus, as assessed by the observer situated at ODisc ,
 one can write
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where 
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 is the speed of light. Via integration, we can write
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     (rest mass of the object at r, in the DW , as referred to the center of the disc) 

Similarly, for the Gravitation World, as assessed by the observer situated at infinity, one would write
,
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or via integration
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                       (rest mass of the object at r, in the GW as referred to infinity)
here, 
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 is the rest mass of the object in hand, at the altitude r, in the gravitational field, measured from the center of the celestial body in consideration, as referred though to the observer located in at infinity; M is the mass of the celestial body of concern, and G the gravitation constant, still as assessed by the observer located at infinity.
4. OUR QUANTUM MECHANICAL THEOREM
The first author has previously established the following general quantum mechanical theorem.

Theorem 1:    Consider a relativistic or non-relativistic quantum mechanical description of a given object, depending on whichever, may be appropriate. This description points to an internal dynamics which consists in a “clock motion”, achieved in a “clock space”, along with a “unit period of time”.  The description excludes “synthetic potential energies”, which may otherwise lead to incompatibilities with the Special Theory of Relativity. The object is supposed to embody K  particles, altogether. If then, different masses mk0, k = 1, …, K, involved by this description of the object at rest, are over all multiplied by the arbitrary number 

, the following two general results are conjointly obtained: a) The total energy E0 associated with the given clock’s motion of the object is increased as much, or the same, the unit period of time T0, of the motion associated with this energy, is decreased as much. b) The characteristic length, or the size 
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 to be associated with the given clock’s motion of concern, contracts as much.           


In mathematical words this is: 
      [(mk0, k = 1, …, K) 
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      This, together with Law 3, yields at once the next theorem.
Theorem 2:    A clock interacting with any accelerating field, electric, nuclear, gravitational, or else (without loosing its identity), retards as imposed by its quantum mechanical description, due to the mass deficiency, which amounts to the equivalent of the binding energy it displays in the field in consideration; at the same time, and for the same reason, the space size in which it is installed, stretches just as much.

This can further be grasped rather easily, as follows. The mass deficiency, the object displays in the accelerating field, weakens its internal dynamics as much, which makes it slow down, and this is nothing but the correspondent of the red shift, predicted by the General Theory of Relativity (GTR) (yet here deduced through just the law of energy conservation and quantum mechanics). Thence, one arrives at the principal results, stated above. 
This leads, via Eq.(8), for the total energy 
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to be associated with the internal dynamics of the object in hand (assumed at rest, at the location r of the accelerational field of the DW ),
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                             (total energy delineated by the internal dynamics of the object 
                              at r,  on the disc, as referred to the center of the disc) 

where, to simplify our notation, we wrote straight 
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                             (period of time delineated by the internal dynamics of the object
                               at r, on the disc, as referred to the center of the disc) 
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                             (unit length delineated by the internal dynamics of the object
                              at r, on the disc, as referred to the center of the disc) 

Here, we have tacitly assumed that, the centrifugal force applies uniformly to the object, i.e. the object does not suffer any pressure, which is not the case, when the object is squeezed up to the wall of the disc world (see Figure 1). We will handle this situation, later.  

Thus (neglecting any pressure that would act on a given surface of the object), in the DW, the unit length stretches, as much as the period of time, and this uniformly. 
Note that the application of the foregoing calculation to the Gravitation World is immediate, and does not require any analogy. 
All we have to do (as we will soon detail), is to replace the centrifugal force by the Newton attraction force, and that is all.   
5.  AND, HOW DOES THE ALIEN - OUTSIDER, CLASSICALLY SPEAKING, ASSESS THE CHANGES TAKING PLACE IN THE DW ?
The object in the DW, according to the outside observer, is not at rest, but in motion. One thus, classically, proposes to apply the Special Theory of Relativity (STR), to the object, supposing that the rest mass is, as in effect, adopted by the GTR, not altered due to the acceleration (and this is not correct at all). 
Anyway, the relativistic mass 
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(relativistic mass of m at r, on the disc, 

                                     as classically assessed by the outside observer) 

Relatedly, TR (r) and RR  (r)  to be associated with the internal dynamics of it, thus, become
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 (the classical relativistically dilated period of time, delineated by the  
 

 internal  dynamics of the object at r, on the disc, as observed by

 

  the outside observer)
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  (14)
(the classical relativistically contracted unit length, delineated
                        by the  internal dynamics of the object at r, on the disc, as observed by

 

 the outside observer)
Note that, accordingly, as considered by the GTR, the unit length contracts, and this, only along the direction of motion.
6. INEXACTNESS OF THE CLASSICAL PRINCIPLE OF EQUIVALENCE 
Let us summarize our results in Table 2. The CPE originally aimed to equate,1 the quantities presented in, respectively, the second raw and third raw of this table, and as we see, none of the corresponding quantities are equal to each other. 
Mainly, 
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 [cf. Eq.(6)], as assessed by the center of the Disc World, and 
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 [cf. Eq.(12)], as classically assessed by the Outside World, are quite different. With respect to 
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, the first one is a decreased mass, whereas the second one is an increased mass. 
This result alone, shows that based on our approach, the CPE, is inaccurate. 

Table 2 Disc World (DW), Versus Outsider’s World (OW)

	
	              Mass
	       Unit length 
	   Period of time

	As seen from the center of the disc (DW)
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(rest mass of the object)
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(uniform stretching)
	
[image: image42.wmf]÷

÷

ø

ö

ç

ç

è

æ

g

+

g

+

@

÷

÷

ø

ö

ç

ç

è

æ

g

=

4

0

2

2

2

0

0

2

0

0

c

8

r

c

2

r

1

T

c

2

r

T

r

T

exp

)

(

Disc



	As classically seen from the outside world (OW)
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(relativistic mass of 
 the object)
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Furthermore, the unit length stretches in the DW , in all directions, whereas it contracts, in the OW , and this, only along the direction of the acceleration. On the other hand, both results, referenced to respectively the Disc World and the Outside World, yield a red shift (cf. the last column of Table 2). The related mechanisms, yet, differ. The expressions 
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 are, though extremely close to each other, not anyhow identical. The red shift remains the only measurable quantity, amongst mass, length and period of time. Thus, strictly speaking, the non-equality of the two expressions in question, along with our approach, shows that the CPE, in the most optimistic case, is still inexact. Let us see, how the mechanisms regarding to the red shift, differ from each other, as seen from the two worlds. As referenced to the center of the disc, the relativistic energy is decreased, and this at rest, yielding a weakening of the internal dynamics, or the same, the weakening of the frequency of light emitted, thus a red shift. Rigorously speaking, this latter result is implied by quantum mechanics. As referred to the outside observer (classically speaking), due to motion (alone), the relativistic energy is increased, but time is dilated, thus the frequency of the light emitted by the object is decreased, i.e. still a red shift, and this is implied by the bear relativity of motion, which (classically) assumes, that, the acceleration besides the motion, does not affect in any way the frequency of light, in consideration (which, according to our approach, is utterly erroneous). 
On the whole the CPE turns out to depict a non-conform analogy, leading to inconsistencies. The way it is set up, it could only lead to tolerable results. But in any case, it is inexact, as far as the red shift prediction is concerned, and erroneous as far as transformations that masses, and lengths would undergo in an accelerated motion. As we will see the remedy of it, leaves it needless.
7.   DISCUSSION ABOUT THE VALIDITY OF THE CLASSICAL PRINIPLE OF EQUIVALENCE, AND THE REMEDY OF IT
It is already astounding that [cf. Eq.(10)], 
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(the period of time associated with the internal dynamics 

                   of the object at rest, as referred to the center of the disc) 

 and [cf. Eq.(13)], 
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                (the relativistic period of time associated with the internal 

                 dynamics of the object, as referred to the outside alien 

are equal to each other, up to a third order Taylor expansion (cf. the last column of Table 2), and the following question arises: 
- Is it a coincidence that the two expressions are so indistinguishably equal? More profoundly, why are they not identical? 
Unfortunately, it looks that this is, a diabolic coincidence, which in fact insures that the end results of the GTR coincide out of the blue, very satisfactorily, with the experimental results. And surely, the fact that they are not identical, is crucial. As explained, the analogy on which the CPE lies, first of all, is non-conform. One, for an appropriate correspondence, should view the phenomena taking place in the Disc World, from ODisc, and not from the outside. Failing to do so, seems to be a severe potential cause of major error. Secondly, the CPE assumes that the acceleration does not alter in any way the object’s rest mass (besides the Lorentz mass increase, due to the motion, the OW’s observer visualizes). But if so, the observer at ODisc , in the closed Disc World, would not observe any change (since, with respect to ODisc , in our approach the change is solely due to the rest mass decrease, yeld by the law of energy conservation, embodying the mass & energy equivalence of the STR, and according to the classical approach there is no such consideration at all). In other words, the outside observer, is at rest in the OW ; ODisc too, is at rest, as referred to the OW . Then, whatever is observed in the OW , should be observed as referred to ODisc. So, we come to prove that two different observers, one at ODisc in the Disc World, and the other outside, yet both at rest in the OW , come to two different conclusions! This is a clear contradiction. Thence, something must be wrong, somewhere. The remedy is that the OW‘’s observer, must take into account the rest mass change, due to the acceleration, next to the instantaneous change of the rest mass induced by the motion. If the rest mass of m of the object, is decreased as referred to ODisc, it should also be decreased for the OW . Then, as referred to the outside observer, the overall relativistic mass 
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(corrected overall relativistic mass, due to the
  rotational motion, as viewed in the OW‘)

  .  




  
In contrast, still as referred to the outside observer, the overall rotational relativistic period of time 
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 to be associated with the rotating object m, situated at a distance R, on the disc, can be written, via taking into account both the rest mass decrease (arising from the mass & energy equivalence) we have unveiled [cf. Eq.(10)], and the usual relativistic time dilation due to the motion [cf. Eq.(13)], as  
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     (16)
                   
(corrected period of time, displayed by the 
                         object in rotation, as viewed in the OW)
In a similar way, finally, the outside observer, is expected to measure the outcome 
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 of the superposition of the two occurrences in question, as regards to a unit length too, i.e. [via Eqs. (11) and )14)]
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                (17)                                                                        (corrected unit length, displayed by the 
          
 object in rotation, as viewed in the OW)
Note that, our prediction displayed by Eq.(16), is in full agreement with the bound muon decay rate retardation. That is, the period of the bound muon is retarded, not only due to its motion around the nucleus, but also, due already to its binding to the nucleus.
 On the other hand, on the whole, non - Lorentz - contracted - unit length, displayed by Eq.(37), is in full compatibility with previous predictions made about the rotating disc.
 Recall that, Kündig, almost half a century ago, measured the time dilation of an object in rotation, and published results that were claimed to be firmly in agreement with the classical prediction.
 However, decidedly he has misprocessed the data,
 and the measured time dilation effect, turns out to be much greater than that predicted by the classical theory. (Though it still  remains below what we predict here. Nevertheless, we believe that this outcome remains a minor one, for we anticipate, it is due to circumstances which lie outside of the analysis we have presented herein.)   
8.  RESTATEMENT OF THE CLASSICAL PRICIPLE OF EQUIVALENCE (CPE), ALONG WITH A NEW THEORY OF GRAVITATION –  WHICH IS NOT BASED ON IT

Here, we state the Proper (P) principle of equivalence (PE), which we would not really need as a basis of any new theory. It is a simple derivation based on the law of energy conservation broadened to embody the mass & energy equivalence of the special theory of relativity. 

The Proper PE:   Both gravitation, and accelerational motion, in fact any force field, alter a given “rest mass”, in the same manner. It is that the rest mass of the given object, decreases as much as the energy necessary to furnish to this object, in order to remove it, from the force field. The rest mass of concern, is anyway, supposed to be held at rest, in the force field in question.
Again this is in fact, nothing, but the statement of the law of energy conservation broadened to embody the mass & energy equivalence of the special theory of relativity. Thus, the above statement leaves unnecessary the use of the classical analogy between acceleration and gravitation, for a subsequent theory of gravitation. 
Our approach is general, and can be directly applied to any force field, the object interacts with. Let us work out, our statement mathematically, for the case of gravitation.3,4 To simplify things, suppose that, the object starts falling from very far, onto a very massive celestial body. Previously we have worked out that the kinetic energy the object will acquire on the way, must be fueled by the transformation of a minimal part of its rest mass into energy . 
Thus all along, its rest mass, must be decreased as much as its static binding energy with respect the field. It can be shown that the rest mass 
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 of the object bound to a celestial body of mass M, at the altitude r, can be written (with the usual definitions), as2 
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Recall that, here, the universal gravitational constant G, and the distance r of the object to the center of the celestial body, are assessed by the distant observer. Through the fall, the rest mass (while getting decreased due to binding), is at the same time, increased by the corresponding Lorentz dilation factor, due to the motion. Thus, the overall relativistic energy 
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 of the object freely falling with the velocity u(r) will be given by
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                                (overall relativistic mass of the object moving 



                      with the velocity u, at the given location)


The overall relativistic energy must indeed remain constant, due to the law of energy conservation, and this requirement frames the equation of motion [whose integral form, is Eq.(19)]. The overall relativistic energy at infinity is 
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(overall relativistic energy through the motion)


Eq.(5) immediately yields
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        (the new principle of equivalence, 

          stated for a free fall)

This is another form of the Correct Principle of Equivalence stated above, now applied to a gravitational force field. Note that, essentially, it is independent of the force field the object is embedded in. It provides us with the capability of predicting u, at the given location, once M is known. Again this is nothing else, but a plain result implied by the law of energy conservation. 
9. CONCLUSION

In this article, we have shown that the analogy between the effect of acceleration and the effect of gravitation, making up the Classical Principle of Equivalence (CPE), which is the basis of the GTR, constitutes a non-conform analogy, i.e. it does not embody a one to one correspondence between the two worlds, coming into play. This appears to have led historically, to inadequacies. 
On the basis of a quantum mechanical theorem previously established by the first author, we have proven that, the CPE is further, inaccurate. 
It is that, owing to the law of energy conservation, broadened to embody the mass & energy equivalence of the Special Theory of Relativity (STR), next to the mass dilation due to the motion in question, the “static force field” too, at a given location, is to alter the rest mass of the object of concern; this is something which happens to be totally overlooked by the General Theory of Relativity (GTR).
In short, the CPE constitutes a clear violation of the law of energy conservation, though diabolically leading to very satisfactory results (thus justified via high precision measurements, which we left aside, in this article). 
We established the Proper Principle of Equivalence. 
The remedial of the analogy making up the CPE, though, leaves it unnecessary (given that the CPE, as a “fundamental assumption", leaves its place to the mere “law of energy conservation”). The same, holds for the ensuing GTR (which too, is left unnecessary). 

Thereby, our approach yields a whole new theory about gravitation, based on the law of energy conservation (along with the mass & energy equivalence of the STR), and quantum mechanics. 
Our approach, on the other hand, delineates a new metric. Anyhow, it yields all end results of the GTR, up to a third order Taylor expansion, yet with no singularity (thus no black holes). It is worth to note that our approach is incomparably easier than the GTR.5,6 It is, further (not restricted to gravitation, but) extendable to all fields, allowing the unification of conception models regarding micro and macro worlds.7 
Here, we have assumed that, the centrifugal force applies uniformly to the entire volume of the object, and is accordingly counterbalanced by a corresponding centripetal force. This would be for instance the case of a muon rotating around a given nucleus.8 In this case, the object does not suffer the effect of a one-sided pressure applied on its surface. Such a pressure would occur, when the object, deprived from the centripetal force, is due to the centrifugal force, pushed up to the wall of the disc world, which in return exerts a reaction on the surface of the object (sticking to the wall). 
Thus we anticipate that the results presented herein, are capable to explain, at least partially the controversial discrepancy, very recently disclosed between the prediction yeld by the classical theory and the result of the Kündig experiment, achieved to measure the time dilation displayed by a rotating object.10 This discrepancy is no less than nearly 20%, thus very significant to put the CPE at stake. It still remains below what we predicted here. We conjecture how ever that the conditions reigning in the realization of Kündig experiment are different than those we have framed in this article. In other words, particularly, the reaction exerted by the outside wall of the disc world as a reaction to the centrifugal force, affecting the object, seems to have played, next to the rest mass decrease, a major role in Kündig experiment. We did not envisage such an effect, in this article. 
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�   Some may think of the CPE, as the sameness of paths (both in time and in space), of different masses left to a free fall, in a gravitational field; here, we do not mean this occurrence.


�  Visibly, the rotating disc is essentially a two dimensional world, and the gravitation world, can be envisaged as a three dimensional world. This is not important, since the comparison we aim to, is based on the magnitude of the acceleration depicted by the two worlds, and not the equality of the number of dimensions of these worlds. Moreover, both worlds, just long the acceleration vector coming into play, can well be considered to be simply one-dimensional-worlds. Or, we could very well consider a rotating cylinder or a rotating sphere, instead. But as mentioned, this is not the issue.  


�   We could of course as well, consider an accelerated elevator. The basic idea we want to paint herein, would not anyway differ. Yet, the reason we consider a rotating disc instead, is merely that, it provides us, as we will see, with a  simple, linearly varying acceleration (along with the radial direction), and not a constant one (which does not land itself, to a convenient description we aim to). 


�  We tacitly assume that the object m is very small as compared to the disc’s mass, so that moving it on the disc, does not alter the angular momentum, thus the rotational speed, of the disc. 
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