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Einstein special relativity theory provides an ontological interpretation of the Lorentz transformations and Maxwell’s equations that predicts the physical retardation of clock rates and shrinkage of measuring rods. 
The ontological view of physical reality implied by the assumptions underlying special relativity is in question. By eliminating these assumptions an alternative interpretation of experimental evidence is provided. Specifically the careful construction of clock rates, rod lengths, and time offsets required to explain the constant speed of light reported by all observers is not necessary if the speed of light is observer dependent. I will argue that light propagates in the space attached to the material from which observer’s are built. The speed of light in this material is a property of the gravitational potential the material is subject to. The space supplied by the material of each observer is more accurately described as possessing a constant speed-of-now, which determines the rate of activity of all processes the observer carries out. This ontological interpretation of special relativity is compatible with quantum theory since it treats observables, including the observation of empty space, as the internal observer dependent phenomena resulting from measurements rather than a ubiquitous a priori container in which  all things happen.
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1. The train-embankment thought experiment

deleted
2.2) What problem was Einstein solving?


Einstein quite properly made the assumption that the speed of light must be constant in all directions for all observers because all observers, specifically the Michelson-Morely experiments, reported the same value no matter what velocity they were going. He then produced a thought experiment which demonstrated how two observers moving at constant velocity with respect to each other would report this result. The only logical conclusion was that the coordinate frames used by such observers must be adjusted so that light sending the time information between the two coordinate clocks separated by a distance L would be delayed by the travel time interval L/c. He failed to acknowledge that in such a thought experiment light would travel in the media of his imagination so that the speed of light transmitting the information between clocks was actually determined by that media. 
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His actual situation, shown in figure 7 above, depicts the material, from which he is constructed, subjected to incoming and outgoing gravito-inertial and electromagnetic fields. These influences are interpreted as two observers in a rail car and embankment. These interpretations are then displayed in his perceptual space. The speed of light in that space is whatever his material supports when under the external force influences. Since both observers report the same light speed and the only difference is their velocity Einstein naturally concluded their rods and clocks must automatically adjust. 

The error in his thinking was to assume that the images of the observers and their coordinate frames he imagined were equivalent to real entities in Nature. This error is forgivable because such an assumption is the foundational underpinning of classic physics and our secular western society as a whole. It is called the “naïve reality” assumption by philosophers. and states that reality is essentially identical to what we see. In other words we believe the objects we see is a representation of reality. In this regard Einstein was a realist. He never came to grips with the fundamental assumption proposed by quantum theories that reality is completely different from what we see. In quantum theory reality is described by a wave function that is only converted into the classic world of objects by the measuring instruments which surround us. Given the Zeitgeist of the early 20’th century Einstein’s conclusions were the only logical outcome consistent with what was believed at the time. 

Our analysis and many others have pointed out inconsistencies with the interpretation of special relativity and the logic used to apply its equations to physical situations.3,4 Of course it may be that some of the predictions are valid for other reasons than those supplied by Einstein. To explore this possibility some alternative explanations will now be investigated.
3) The Alternative Interpretation


 If we acknowledge that Einstein’s imagined observers are incorrect representations of physical reality and give up the “naïve reality” assumption what alternative explanations to the observed facts might be available?

If the background space supplied by Einstein and his imaginings in that space were withdrawn then some reality of the these observers would still exist, only they would not exist in any ones background space. Figure 8 shows the icons of two observers no longer imbedded in a space. In this diagram we no longer place the stationary observer on the embankment because this image strongly suggests he is firmly planted in a real objective world background. To avoid this suggestion the stationary observer has been given his own railroad car, which now defines the material owned and controlled by this observer.


As before he constructs a coordinate axis using the usual time equals distance divided by speed formula only this time light signals used to synchronize the clocks no longer propagate in an external background space but in the material specific to the car in which he is embedded. The speed of light is now an observer dependent number designated with a prime like the other coordinate values in the primed frame. The time distance relations in the two systems are now,
Eq. 9)     xA = c ∙ tA    ,    x’A = c’ ∙ t’A.
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Einstein is still in the picture and his imagined rail car and embankment are properly place where they belong i.e. in his own perceptive space shown as a thought bubble. The two observers are also outfitted with their own display space. Einstein may be imagining the other two, but his space no longer provides a physical or objectively representational background for them. All three observers are self contained and all information regarding the external world is derived from interactions reported by the detectors embedded in the coordinate clocks which are then displayed in their respective thought bubbles.

3,1) The Event Oriented World View


To understand the significance of this figure and the alternative world view it describes we must take an aside to quickly summarize the principles of Cognitive Action Theory (CAT).5,6,7,8 CAT is a physical theory supporting an event oriented world view originally proposed by Whitehead9 and further developed by the ideas of Bohm10 among many others. The reason for pursuing the development of the CAT model is to create a physical theory which could explain subjective experiences.  The critical assumption was made by Everet11 who assumed that all systems are observers. This meant all systems execute an activity which includes 1) a measurement 2) a change in its internal structure to accommodate the measurement, and 3) a transmission informing the external force field of its changes. In other words a simple input, think, output process. The “think” comes in when the system contains feed forward processing cycles to augment primitive reflex reactions.  The CAT model associates force fields internal to material with perceptive space so that all systems are described by a flow of action through the material.12 An internal Now plane provides a kind of perceptive space between the input and output to the external fields. The content of this internal space is depicted as a thought bubble above the three observers in figure 8. It is shown as above the material for clarity, but should be considered the perceptive Now plane inside the material through which action flows.

When such observers are completely isolated they are independent existences which form closed cycles of change. They are not seen by other such systems unless there are interactions.  It is of utmost importance to realize that we scientists are observers who do not see objects as they are, but rather interpret interactions  and display  those interpretations in our models of reality. A useful model showing 2 observers and the rest of the universe is included in figure 9 below. 
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Besides explicitly introducing subjective experiences into physics the critical difference between the CAT model and our classic or quantum physics concepts is that .there is no independent space-time continuum containing all material, instead space is explicitly  shown as a thought bubble that represents a  connected and internal property of each material part. The content  of each personal space are interpretations of interactions and these interpretations make up each individual’s experiences. In this diagram two observers M and M’ have explicitly been. taken out of the rest of reality along with all their interaction lines. Since the whole is equal to the sum of its parts plus all their mutual interactions figure 9 is a convenient depiction of the whole of reality when we are interested in calculating the behavior of these two observers. 

To emphasis the special relativity problem the observers in figure 8 are shown without interactions to the rest of the Universe. Only the two interactions required to implement the Einstein’s thought experiment were included. These are used by each observer to determine the location and size of external systems by processing interaction signals. Of all the interaction lines shown in figure 9 only the two carrying signals from the back and front of the rail cars used in the special relativity thought experiment are needed in figure 8.

The position of independent activities as they appear to the reader on the page, nor their size and motions, have any significance in CAT. The space provided by the background page are not part of the CAT model. A rigid page is necessary to keep the shape of the symbols fixed. Like the poles holding a spinning globe modeling the earth, the page is only a support tool for the model. Only items drawn on the pages, including thought bubble icons of internal space, represent actualities. Until the page is formatted with explicitly drawn feature no metric for physical reality exists in the model. The fact that you, the reader is looking down on the page providing you with a kind of god’s-eye-view of the entire model does not mean you are god and does not give you the right to introduce or extract illegal changes. Such intervention would be miracles, which by definition, would violate the rules of the theory. By sticking to the rules you can manipulate the symbols of the model to calculate results. However observable results only appear in each systems internal space. You only experience the content of your own thought bubble. If you take on the role of one of the observers then all you can actually observe are appearances in the selected observers thought bubble. Given this limited information the fundamental question pursued by all physical theories is, “What model of reality explains my observed display?
3.2 The special relativity experiment in the new world view

The special relativity experiment then consists of observer M instructing transmitters, attached to the clocks A and B at the front and back of his rail car, to send simultaneous space-time signals containing tA, xA and tB, xB to the respective clocks in the M’ observer. As in the original special relativity experiment design this transmission must take place when the respective clocks are in coincidence so that there is no time delay in the transmission that would otherwise have to be taken into account. Though the front and back of the rail-cars are shown separated on the page they are actually connected by distances as close as coincidence allows, when two clocks are located on parallel x-axis. We assume the transmission delays are neglegable. 

Upon receiving a signal the clocks in the primed observer coordinate system echo their own signal and  time-space stamp the received signals so that records can be sent to a comparison location in relative leisure. The record in each observer will then have eight values. These are, tA, xA ,  tB, xB and t’A, x’A ,  t’B, x’B, which represent the transmission and reception space-time values for the M and M’ observer respectively. The M observer clocks are internally synchronized  tA =  tB = tM . which defines the un-primed observers Now. And because no time delay was introduced during the transmission the signals arrive at the same time as measured by the primed observer clocks. 

The un-primed observer will conclude he has sent a simultaneous signal from the ends of his car while the primed observer will conclude he has  received a simultaneous signal from the ends of his car. The reverse signals sent use the same protocol so the same eight values recorded in M’ are available in M. Only the roles of receiver and sender are reversed. Because  both comparators would have exactly the same set of eight numbers,  each would conclude they have measured the linear size of the other car as Δx = xA - xB  in M and Δx’ = x’A – x’B  in M’

The space length of the thought bubble is directly mapped into linear array of clocks. Normally the positions are labeled implicitly so that images of ones own arrays do not clutter ones own display surface. In Fig 8 we explicitly included  images of each observer’s arrays so that his perception of his own extension and Now time are easily identified. 



The curved arrow processing paths, from the reception of the signals along the distance of the physical arrays and into the thought bubbles, show how images of the other rail car’s clocks are displayed as observations. From this information each observer effectively sees the end points of the other rail-car next to the end point of his own rail car. For example the observer M’ will see xB,tB next to his own clock reading xB’,tB’. Taken together each observer will believe he sees the end points of the other car at the end points of his own. Exactly the way we human observers believe to be seeing objects in each of our own perceptive spaces. In fact if the entire array of clocks along the length of each car is sent and received signals to their coincident partner the display in each observers thought bubble would contain the entire length of the others car. 

There is now no need for the coordinate frame adjustments to explain what is observed. The second observer’s car is the same size as the first, because the speed of light in the CAT-model is propagated in the media of the material which defines each observer’s simultaneous events. Clock rates can not be compared in this one time interaction experiment. This requires a second set of interactions. 

Assume for example the M and M’ clocks have exchanged their time and position information as before so that tM,xM,t’M’,x’M’ are recorded in each observer. Lets further assume that the coincident position relative to each other have moved. Of course our habit is to look down on the page as god’s-eye-view observers and identify one car as moving and the other as stationary. This view point would make the two rail cars observable images in the reader’s thought bubble not independent events in our theoretical construct. All we need is to record a second interaction hit at different coincident locations. We do not need, and if quantum mechanics is correct, perhaps cannot know what happened between the interactions. Thus, lets assume in a second interaction clock A sends a coincident signal at time t”A  to clock M’ which returns its signal immediately. Now each observer has the information t”A,xA,t”M’,xM’. 
Each observer calculates the velocity of the interaction. It the un-primed frame the M’ clock has moved from M to A with a velocity between the interaction 
Eq 10) v= xA – xM/ t”A – tM 
and in the primed frame M’ is stationary but M has moved and been replaced by  A. The velocity is calculated as, 
Eq. 11)
v’ = xA-xM/ t”M’ –t’M’ .
The distance interval is the same since it was only measured by the number of internal clocks between the front and back of each car. If the clock intervals are identical the velocities are also the same. Both observers would conclude the other is moving past at the same velocity. From this exchanged data the times could be compared and if they are the same then
Eq. 12)
1 = t”A – tM / t”M’ –t’M’,
the ratio would be one. If the clocks are identical they should run at the same rate and as long as they have not experienced additional interactions there is no reason to assume they would be different. 

We have thereby provided an alternative explanation to Einstein’s problem.  By acknowledging the difference between ones observations, no matter how realistic they appear, and the reality which caused them, we have proposed a new model based upon interacting events not objects in a space time continuum. This model allows us to conclude, along with common sense that clock and rod material does not dilate or shrink simply because they are in relative motion. However we have also not included gravitational interactions and this deficiency will be addressed in the next section. 
4. Clock rates in a gravitational field

Einstein himself acknowledged the incompleteness of special relativity and went on to propose his general theory in order to include gravitational effects. Figure 8 only showed two electromagnetic interactions required to demonstrate the special relativity thought experiment. This would be adequate if the two observers and Einstein were all that existed. Clearly there is more to reality and our two observing systems will interact with it. Figure 9 shows interaction lines between our two observers and the rest of the universe. The influence of electromagnetic interactions can to some extent be shielded, however gravitation permeates all matter and its influence on the clocks and rods of the coordinate frames must be considered. 

The largest gravitational influence comes from the distribution of distant masses in the rest of the universe. Mach’s principle suggests these distant masses produces inertial effects.14 The clock rates however may also be effected. From cosmological considerations the speed of light is related to the gravitational scalar potential φg by the formula
Eq. 13        c2 = φg =~ G∙MU/RU

Where MU is the mass of the Universe shell surrounding us and RU is its radius. This strongly suggests that the speed of light depends upon the gravitational influences the system is under. The speed of light is a surrogate for all happenings so that if it changes rates one would expect any electromagnetic clock mechanism to change as well. Because of its complete domination of all activity the constant “c” should be called the speed-of-Now specific to any observer. The speed of light was introduced as a rail-car dependent variable in equation 9. 
4.1 Internal Observer effects


If the two rail cars are in different gravitational fields the clocks may run at different rates. If this actually happens the numerical distances between the rail car end points, L and L’, as measured by counting clocks will remain the same. The clock pointer synchronization implemented by the L=c∙Δt protocol will remain the same. This is because a lower gravitational potential will  slow the speed of everything including the oscillators driving the clocks so the Δt numbers get smaller and the “c” number gets larger and the two effects cancel. Therefore all clock pointers will be set to the same angle to define a Now plane for both M and M’ observers. This reciprocal relationship holds in both observers so if the rail car length are identical and the number of clocks fitting into the length will be identical as shown in figure 4. In each car the speed of light can be measured by dividing the length by the transit time as measured by local clocks. Since the internal distances are identical the following holds. 
Eq. 14)
  c’∙Δt’ = L’=  L =c∙Δt. 

The question we are not allowed to ask in relativity is, “What is the velocity of light in the each of the observers?” To address this question in CAT consider the general relativistic formula relating clock rates in two systems when spherically symmetric mass distributions are involved. This is,12
Eq. 15)      Δt’ = Δt0∙( 1 +2∙φg/c2 – v2/c2)1/2.

 The gravitational term can also be interpreted as the escape velocity when starting from any point where the potential is φg. Therefore equation 13 can be written as 
Eq.16)    Δt’ = Δt0∙( 1 -v∞2/c2 – v2/c2)1/2,

where v∞ is the velocity required to get a test mass to a region of zero gravitational potential energy which in principle is at infinity and Δt0 is the rate of the clock at rest at infinity. 

For two stationary systems in interstellar space with no local masses the local gravitational potential φg and the velocity v are both zero. However the potential energy from the distant masses are not eliminated. If we calculate the escape velocity to get outside the distant masses we would need to add enough kinetic energy to overcome the negative potential energy hole we are in. This can be calculated by, 

Eq, 17)
m∙G∙MU/RU =1/2 ∙m∙v∞2

If we identify m∙c2 as the gravitational potential energy of a mass inside the ring of distant masses then the velocity required to escape our universe equals the speed of light energy. We must now distinguish between the group velocity of light “cg”, which determines the rate at which energy is carried from one place to another, and the phase velocity “cp”, which determines the amount of energy carried in the group. The wave mechanics multiplying the group and phase velocity for any localized wave gives the constant “c”, usually interpreted as the speed of light.
Eq 18)       c2  = cg∙cp

Using these definitions of the speed of light we can now return to our two observers in inter galactic space. Their two clock rates are equal and determined by their gravitational potential as

Eq 19) Δt’ = Δt= Δt0∙( 1 -v∞2/c2)1/2 

Since both are initially at rest the speed of light is the same for both observers and equation 14 holds. If the primed system is accelerated to a relative velocity “v” then the escape velocity in the prime system would be modified. During the acceleration period the mass of the primed system would be lifted to a higher energy so the residual escape velocity will decrease. The kinetic energy increase is calculated by subtracting the moving from the stationary system energy
Eq, 20)
m∙c2/( 1– v2/c2)1/2 - m∙c2 =~ ½∙ m∙ v2

Which must now be subtracted from the kinetic escape energy of the remaining stationary observer and equated to the new kinetic escape energy of the moving observer. 
Eq. 21)   ½∙m∙v2esc – ½∙m ∙v2 = ½∙m∙v’2esc
Solving for the new escape velocity gives

Eq 22)   v’2esc = v2esc ∙ (1- v2/v2esc)
Since the escape velocity is the speed of light group velocity the moving observer the speed of light carrying energy required to escape is
Eq 23)   c’g  = cg∙ (1- v2/c2)1/2

This implies that as energy is added, the system is raised from a lower negative value to a higher negative value and therefore a slower speed is required to escape. 

If we now compare this to the calculation of the speed made inside each observer using the standard retardation formula and the equality of distance measured in number of clocks as expressed by eq. 14 we get,

 Eq. 24)  c’∙Δt’ = c’∙Δt (1-v2/c2)1/2 =c∙Δt.

Dividing by Δt gives the phase velocity of light inside the moving system as 

Eq. 25)      cp’ = c/(1-v2/c2)1/2 
Multiplying equation 25 by 23 we get equation 18. Hence c2 emerges as a constant but its meaning is no longer the speed of light since it is the group times the phase velocity that remains constant. The individual speeds cg and cp differ depending how light is used. If phase is used in measurements such as the definition of length by counting krypton wave fringes in an interferometer the phase velocity is dominant. This is the speed used when rail car lengths are compared in equation 24 and 25. When the speed of energy propagation is involved such as the transport of energy out of a potential well the group velocity is required. 
4.1 Experimental support for varying speed of light


The constant speed of light assumption is a basic tenet of modern physics, which, as we have seen, leads to adjustments in coordinate rods and clocks. Suggesting an alternative location dependent variation would require showing all experimental verifications of general relativity can be explained. The bending of light around massive objects can be explained with equal accuracy by assuming the gravitational field introduces an effective index of refraction.14 In this case the phase velocity is involved since by equation 25 this velocity increases with altitude. 


In a similar vane the Pound-Rebka experiment showing a frequency shift in light traveling between the top and bottom of a 22.5 meter tower is equally well explained by assuming light gains speed when falling in a gravitational field.15,16  This effect utilized the group velocity since particle detectors i.e. scintillation counters, are used to measure the effect.  
5. Conclusion

We have shown that the special relativistic thought experiment interpretation of the Lorentz transformations predicting a slow down of clocks and a shrinkage of rods as suggested by special relativity does not produce reasonable predictions and inconsistencies when applied to realistic situations. This interpretation  is dependent on the following assumptions. First that a physical system are imbedded in a background space in which light travels at constant velocity and therefore clock and rods of coordinate frames must adjust to explain the result of Michelson-Morley type experiments. Second that a single observer independent objective space time continuum exists in which the speed of light is constant. By including gravitational and  accelerated coordinate frames and expanding special to general relativity some of the false predictions and inconsistencies can be addressed by introducing curved space time background space. This not only leads to complex mathematics and visualization difficulties but also conflicts with the principles of quantum theory. 

An alternative Cognitive Action Theory approach, which identifies space as an internal phenomena of matter rather than a container of matter, and time as a measure of change in the state of that matter, eliminates the inconsistencies of special relativity while more fully explaining the experimental results of phenomena in a gravitational field. The cost for these simplifications requires us to give up the Aristotelian view that we experience reality directly and adopt a Platonic view that what we see directly are, like the shadows in a cave, only indirect evidence of a true reality.   

REFERENCES 

1. Einstein, A. (2006) Relativity: The Special And General Theory, Penguin Group Plumb printing, ISBN 0-452-28784-7 p34 for rail-car thought experiment
2. IBID Einstein (2006) p147-p154

3. Raftopoulos D., (2012) “Lightning strokes that are measured as simultaneous from the railway embankment, are also measured as simultaneous from them moving train” , Physics Essays 25, 4 p580

4. Selleri F., (2009) Weak Relativity: the physics of space and time without paradoxes, URL http://blog.hasslberger.com/docs/Selleri_Weak_Relativity.pdf
5. Baer W.(2013)  "Chapter 4:  A Conceptual Framework to Embed Conscious Experience in Physical Processes" from The Unity of Mind, Brain and World: Current Perspectives on a Science of Consciousness, Cambridge University Press

6. Baer W., (2014) “Chapter 1: The physical Foundation of Consciousness“ from Mind, Brain, and Cosmos, edited by Deepak Chopra, First Nook Edition: Nov 2013, available in Kindle Edition August 2014.

7. Baer W., (2015) On the Necessity of Including the Observer in Physical Theory, Cosmos and History: The Journal of Natural and Social Philosophy, vol. 11, no. 2, 2015: URLhttp://www.cosmosandhistory.org/index.php/journal/article/viewFile/492/825

8. Baer W., (2016) Mass Charge Interactions for Visualizing the Quantum Field. In: “Unified Field Mechanics” Editors R. Amoroso, L. Kauffman, P. Rowlands, World Scientific (2016) pp 312-320, ISBN 978-981-4719-05-06           Proceedings of the IXth Vigier Conference, Morgan State University, 16-19 November 2014 Baltimore MD , USA
9. Whitehead, Alfred North, (1978) “Process and Reality an Essay in Cosmology”, Corrected Edition by D. R. Griffin and D. W. Sherburne, The Free Press N.Y. ISBN 0-02-934580-4

10. Bohm D., Hiley B.J.,(1993) The Undivided Universe, Routledge, ISBN 0-415-06588-7
11. Everett, H., (1957)  “’Relative State’ Formulation of Quantum Theory”, Rev. Mod. Phys. Vol 29, #3 

12. Moller C., (1972) The theory of relativity, Oxford University Press, p280 
13. Sciama D. W. (1953) “On the Origin of Inertia”, M.N.R.A.S., Vol.113,1953 p.34 URL:http://exvacuo.free.fr/div/Sciences/Dossiers/Gravite-Inertie-Mass/Inertie/Sciama/D%20W%20Sciama%20-%20On%20the%20origin%20of%20inertia.pdf
14. Geise A.,(2009) Michael C. Duffy and Joseph Levy, Editors, Ether Space-Time & Cosmology, Apeiron 2009, pp 143-192  or see URL http://www.ag-physics.org/gravity/
15.  “Just which equivalence Principle Do You Believe in” http://www.circlon-theory.com/HTML/poundRebka.html
16. Pound R. V., Rebka Jr. G. A., (1960). "Apparent weight of photons". Physical Review Letters. 4 (7): 337–341
17. Wheeler, J. A and Zurek W. H. , (1983b) Quantum Theory and Measurement, Princeton University Press. For example see “Law without Law” by Wheeler p 182 and “The Problem of Measurement” E. P. Wigner p.324









































































































































































































































































F*em








F*gi





Fem





Fgi





Both measure the same speed of light.Why? 








Fig 7 Einstein’s actual situation
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