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ABSTRACT
Hugh Everett’s “Relative State” model [1] of the observing element in quantum theory is expanded in the Event Oriented World View [2] and used to show how inertial interactions suggested by “Mach’s Principle” can resolve the wave particle duality. I argue that bullet like Photons are not ontologically real but have been introduced as interpretation aids for experiments based upon an outdated concept of the observing mechanisms in such observers. However denying the reality of photons is only one consequence of a more fundamental shift from object to event oriented physical theories. I will show how adopting the concept that all systems are observers and providing an event model for those observers,  will give quantum theory a paradox free ontological context. This context can, for example, provide an ontological explanation for the apparent random hits of individual matter-radiation interactions in the dual slit experiment. Almost a century of attempts to find an acceptable interpretation for quantum theory have failed because mere interpretations do not go far enough. Namely they do not treat the physical observer and his observations as incorporated into a single event. 

 Event oriented physics suggests an observer is an activity cycle and Hilbert Space is a set of actual detector/actuator arrays, through which all knowledge is obtained. These arrays separate physical reality from the display of observable measurement results, inside such observing activities. By assuming arrays are fundamentally describable as mass and charge densities, gravity and electricity are coupled together by internal material forces between mass and charge.  Electromagnetic influences can only change the dynamic state of an observing activity when charge-mass forces produce compensating changes in the gravito-inertial field. Gravito-inertial field fluctuations limit the ability of an atom to make a transition that exactly matches the energy available in a stimulating electric field. Thus the propensity of photon absorption is determined by the field intensity but the actual transition is determined by quasi-random gravito-inertial fluctuations. Disturbances in the electromagnetic-field propagates as waves, but are observed as well localized phenomena falsely suggesting particles exist in the field. 
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1. INTRODUCTION
Attempts by Everett[1], Bohm[3], Wheeler[4], Stapp[5],  and many others to establish an ontological interpretation of quantum theory have concluded that photons, loosely defined as particles of light, do not exist. As Bohm[6] states , “…it is not possible to make an ontological interpretation of the field in which there would be a well-defined particle trajectory… To understand this we must first recall that…this bullet like object is never in itself observed. All that can ever be observed are the manifestations of the field in particulate matter.” 

  The conclusion reached by the above mentioned physicists are typically based on arguments that attempt to avoid the dualistic conventional formulation of quantum theory, summarized by von Neumann[7], in which, using Everett’s terminology, an “external observation” system is bolted onto the quantum domain containing an “objective system” of interest that is fully described by a wave function and evolves according to Schrödinger’s equation. In this “external observation” interpretation the von Neumann cut (sometimes called the Heisenberg cut) is a set of detector/actuator cells that form the boundary between the quantum domain and the classic observables we generally see in the three dimensional world surrounding our bodies.
The argument against light particles then emphasizes the fact that the detector/actuator cell boundary, mathematically described as the Hilbert Space, acts as an observers coordinate frame through which all knowledge of the external quantum world is acquired. Systematic characteristics of this observer-frame can introduce persistent effects in the measurement data. These persistent effects are often interpreted as characteristics of the “objective-systems” we hope to measure. In our case the measurement of light invariably requires the interaction with well localized matter, atoms, or molecular structures. Such interactions are localized to much smaller volumes than the electro-magnetic waves stimulating the measurement arrays. Therefore it is natural to project particle properties onto the waves when in fact such properties are introduced by the measurement coordinate frames and not present in the waves before they are measured.
The confusion between actual properties of an external “objective system” and those introduced by the measurement procedure is exemplified in such colloquial statements as, “He sees the world through rose colored glasses.” It has been identified with Sir Arthur Eddington’s “Selective Subjectivism” or “Structuralism” as exemplified by Eddington’s Fish Story analogy [8]. In this story Eddington  made an analogy between a fisherman’s net - which having a hole size of two inches, leads the fisherman to conclude all fishes must be larger than two inches - and the net of detectors, both biological body sensors and externalized sensors used in our laboratories. Eddington warns us that without a thorough understanding of the measurement apparatus that captures our knowledge we may very well be projecting characteristics of our apparatus into the entities we think we are measuring. Since no one knows how our measurement apparatus, the human brain, generates the conscious experiences that we record into the database of knowledge upon which our theories are built, the possibility of such false projections happen when constructing an ontological theory must be taken seriously. 
It is the position of the authors cited above and the author of this paper that a misinterpretation of optical measurement results has been made and bullet like light particles, i.e. photons, do not exist in the fields prior to measurement. Upon measurement what is created, is a heuristic concept that exists as a ephemeral artifact in our evolving theories of reality. The 2’nd section of this paper presents a material implementation of detector cells which describes how localization can produce measurement results which suggest, but are not, bullet like light particles. In addition this section will suggest that random inertial fluctuations in the mass of detector cell structures impose random localized interactions which will statistically sum to the wave intensity patterns typical of diffraction and interference phenomena. Such an analysis will eliminate the wave particle duality and the random uncertainties considered to be intrinsic properties of nature in the Copenhagen or “external observation” interpretation of quantum theory. However we do not stop there.     
1.1 Context for Electromagnetic Interactions 

Once Pandora’s Box has been opened and we realize that the lack of knowledge about the measuring apparatus we cognitive beings possess, introduces unavoidable confusion between the intrinsic properties of the external world and those introduced by unknown measurement processes, the entire development of  the physics as an independent external world since Newton comes into question. Even though quantum theory eliminates the concept of an observer independent external world most practitioners still cling to the notion that an independent objective world exists. Even Everett uses the term “objective system” to define the external quantum entity one is expected to measure. The analysis of these and most other physicists, not mentioned at the beginning of this section, attempt to refine and in some cases augment the conventional quantum theory. Ravelli [9] provides a good review of such attempts and introduces his “Relational Quantum Mechanics” as an interpretation in which all systems are observers. The characteristics of the human being - his mind, feelings, and prejudices- are only tangentially touched upon and not incorporated as the primary experiences upon which all theories are built.  Von Neumann, for example, suggested that the human consciousness is the property of the final measurement instrument that collapses the wave function. Schrödinger’s Cat paradox suggests the health of the animal is somehow resolved by the observations of a final observer. Penrose[10] suggests consciousness is generated in the microtubules in dendrite neural structures by a gravitationally induced wave function collapse.  However all these efforts reflect a mind set in which human subjective experience is to be explained by some emerging properties of an independent external physical world. 

In contrast I will adopt the requirement that all theories of reality must acknowledge the existence of subjective observable experiences as a fundamental component of that reality. The first law of physics is that the “physicist created the law” and the characteristics of the physicist as a conscious being must be built into the foundations of any theory that hope to avoid the confusion discussed in the last section. Toward this end I will adopt an Event Oriented World View and a process of event physics, initially suggested by Whitehead [11], which implements the pan-psychic philosophic position that a primitive consciousness is a fundamental property of matter.  An introduction to the physical framework required to incorporate a conscious observer into any theory was provided by Baer [2]. Further development follows suggestions by Wheeler [4] incorporated into his drawing reproduced in Figure 1. The stand alone isolated universe is a system that explains and measures itself.  The large “U” in Figure 1 contains the memory of the observer  in Everett’s [1] model and closes a cycle of activity between observables and the model of physical reality held in memory that explains such observations.  Thus closed cyclic activities are the fundamental events that replace fundamental particles when the Event rather than the Object Oriented World View is adopted.  
[image: image1.wmf]Section 3 will provide a summary of  the Cognitive Action Theory (CAT) [15,16,17] which develops the physics of action structures in which conscious observations occur. The CAT-model treats all systems as observers. Like atoms these action structures exist in eigen-states of activity when isolation and transform themselves into other eigen-states by absorption and emission of action structure quantities. The theory is not limited to phenomena the size of Plank’s constant since it incorporates the principles of quantum theory into observe-observer interactions at all scales.  This presentation will provide a context for what used to be called photon interactions. I will show that structured electromagnetic influences  transfer the flow of  action, i.e. energy, from one observer to another. However the occurrence of such a transfer does not stop the flow of action. Instead action structure disturbances are negotiated until two mutual “Relative States” are achieved in each observer. These negotiations will involve both charge and mass displacements. The application of the theory presented in section 3 will provide a context for photon transitions within a larger action cycle that involves both gravity and electric forces.  
2. ANALYSIS OF THE DUAL SLIT EXPERIMENT
[image: image2.wmf]The dual-slit experiment is the quintessential experiment of quantum theory. It is used to demonstrate the  wave particle duality of quantum objects such as a photon and wave function collapse when the observer gains knowledge of the slit through which the photon traveled. Figure 2 shows the graphic depiction of a typical dual slit experiment. A plane wave of wave length “λ” is incident on an opaque wall in which two small slits are cut. The slits are spaced a distance “d” apart. As the wave passes through the slits each one acts like a nearly point source of  light which radiates in all directions with the same wavelength and frequency toward the detector array located on the right. The electro-magnetic field amplitudes from both slit sources interfere with each other at each point on the detector array so that the light intensity shows light and dark interference fringes. So far everything is explained by classical wave theory and no further explanation is required until we reduce the intensity to the point we can start to look at individual interactions at the detector plane.

The light intensity is usually related to the number of interactions “N” that are recorded at each location by the formula N= h∙λ/c, where “h” is planks constant and “c” the speed of light.  Since the recording mechanism is often the size of atoms, or small crystals in photographic film arrays, it is natural to assume localized bullet like particle, called photons, hit the array. Once this assumption is made and the intensity is reduced sufficiently one can in principle “see” small flashes of light, which are interpreted as photon hits, happening apparently randomly on the array screen.  However when these apparently random  hits are allowed to build up the old classic intensity patterns emerge. 
The conventional quantum interpretation, once having made the bullet like photons assumption, then assigns a wave function whose square is a probability spread out over all detector cells to the particle. This wave function mysteriously collapses to one detector cell. The questions and mysteries continue. How can a single particle go through two slits simultaneously? Are there hidden variables that might be assigned to the inner structure of the particles which then determine the global hit pattern. Though hidden variables in the photon, or for that matter other quantum systems have been discounted, the a-causal  unpredictable nature of single particle continues to be mysterious. 
If we do not jump to the photon assumption most of these mysteries disappear. Achieving such clarity is the motivation for both Everett, Bohm, and the author of this article to provide ontologically sound alternative interpretations of quantum theory. The main thrust of these efforts treat the electromagnetic disturbance as a wave which presents a real intensity pattern to the detector array as shown in figure 2. Instead of assuming a particle however we make the same assumption Plank did to explain the black body radiation effect. Namely that atomic oscillators in the walls of the detector arrays can only take on discrete energy values. This means a detector cell will only absorb light energy that exactly matches the transition energy available within the detector cell. If energy conservation is to hold, the match between the energy absorbed from the field “h∙ν” and the energy difference between states of the detector “∆E” must in principle be exact. In practice Doppler shifts, laser cooling, atomic clocks, and a host of frequency induced atomic transition experiments show energy level broadening. If the match must be exact, a system whose energy level difference is broadened by a random function of time “δE(t)” will only be able to absorb during a small fraction of time for which the energies match exactly. The condition for absorption possibilities is given by the equation 1.



dE = h∙ν - ∆E - δE(t)    





(1) 


where:
dE =  a small energy window during which absorption can take place

h    =  Planks constant




ν    =  incident light frequency




δE(t), and ∆E are defined in the text above.

If we knew the function δE(t) we could exactly predict when each detector is capable of absorbing a specific amount of energy and eliminate the quantum uncertainty experienced in such experiments. A Lebesgue integral for a period of time would provide the fraction of the total time an individual detector would be capable of executing an absorption. In the following sections the theory is presented that suggests gravitation and specifically inertial forces suggested by Mach’s Principle may be the candidate for introducing the apparent randomness into quantum theory.
What we have done is shift the search for hidden variables from the supposed particle, where they do not exist,  to the observers detector arrays. Figure 2 should now be re-interpreted. The randomness is built into the detector array so that each detector cell is unpredictably capable of absorbing energy presented at its location for a short period of time. Whether or not it actually absorbs the energy will also depend upon the amount that is available. This amount is given by intensity function shown in figure 1 for the dual slit experiment. Where the light intensity is zero no energy can be absorbed whether or not the detector cell is capable of absorbing it.  Where the intensity is high energy will be absorbed as soon as the detector is capable of doing so. In between the absorption will depend upon the cross-section of the absorbing cell and whether or not it can pull in enough energy from the presented intensity to complete the absorption.

Thus we have described a possible mechanism by which the individual random light recordings in the double slit experiments follow the wave intensity patterns when many hits are gathered can be explained. No photon is assumed and no wave particle duality with its associated mysteries  is required. The explanation requires two physical phenomena to occur. First the random energy level modification function δE(t) must be identified, and second the cross-section of the detector cell must be estimated in order to predict experimental results. 
2.1. Photo-electric, Black Body and other Radiation Interactions   
If photons are a subjective projection based upon a misinterpretation of the measuring system operation in the dual slit experiment how does their absence effect other well known phenomena?

 The explanation of Black Body radiation required the introduction of the quantum of action. It was originally introduced to define discreet states for the atomic oscillators in the walls of a heated cavity. There is no implication that the quantization of material states carries over into an intrinsic property of the electro-magnetic field. The field, of course, must  exchange discrete quantities of energy with the walls as well as  with the detector cells stationed in the cavity hole to measure the emitted intensity but there is no reason to assume a bullet like particle exists in the field between these two exchanges.  
The photo-electric effect is similarly explained by the properties of the material illuminated, i.e.  the ionization of atoms requires a material change of state. Typically electrons are in a bound ground state. In Eq. 1 the ionization energy is, ∆E, the energy state change required to free the electron.  Since dE is small and we are not dealing with random emission locations δE may be neglected any frequency greater than ∆E/h will satisfy the available state change condition. Again no photons are required.
The case of gamma rays traveling through a cloud chamber leaves a localized ionization track that can best be explained by a bullet like light particle. This case was analyzed by Bohm [12] who showed that a sequence of absorptions and subsequent emissions that conserve energy and momentum would follow a bullet like trajectory without the necessity of postulating a photon like gamma –ray particle. We therefore conclude this section with Bohm’s conclusion of his analysis that “our ontological interpretation does not imply any boson particles such as photons, it can still explain all the experimental behavior that has been attributed to such ‘particles’ in the usual (Copenhagen) interpretation.” 
3. REVIEW OF COGNITIVE ACTION THEORY (CAT)
Most ontological interpretations of quantum mechanics [13] have not taken the necessary step of including the conscious experiences of the observer as a fundamental component of  the theory. In contrast the author of this paper has followed a theoretical development program that begins with the unassailable fact that 1st Person experiences happen and he then attempts to construct a physical theory that is compatible with this fact. The initial paper [2] introduces an event cycle, which processes observable experiences into explanations of those experiences and then regenerates those experiences, as the fundamental activity replacing elementary particles as the building blocks of reality. It recognized the quantum physicist as an observer who is characterized by the cyclic activity he executes that is documented in the architecture of quantum theory. A general theory of an observer is applicable at all scales and reduces to conventional quantum theory when the disturbances in the observers space are small enough so that linearity, superposition, and reversibility of disturbances are maintained. By treating all divisions and sub-systems of the universe as observers cognitive experiences are built into all material and a pan-psychic philosophy in which a cognitive universe [14] becomes a partner and Everett’s “relative states” change through correlated transitions are implemented by action exchange. 
Action is the general material of events and takes a similar role as energy to objects, in both cases visualizations of the forms in which the action or energy manifests are important ontological embodiments that allow physical theories to be developed in order explain their behavior of the forms we actually see.  A Conceptual Framework to Embed Conscious Experience in Physical Processes [15] has been developed and an identification of mass-charge interaction forces has been proposed [16,17] as a convenient way to describe the interior of matter where correlations between physical events and mental experiences in a second person’s brain are thought to be located. The 1st person experience, involving the classic world of objects surrounding and including ones body,  is thereby correlated with the interior of ones actual Brain [18], that is not to be confused with ones phenomenological brain, which is a mental experience. Clearly identifying what is interior to perceived matter in the 1st Person perspective with what is exterior to the 3d Person theoretical model perspective requires a self awareness not usually required in the everyday life of a physicist. A mental jump is required from an Object oriented to an Event Oriented World View. To explore this perspective and make physicists aware of the extent to which their everyday activities in their laboratories are actually guided by their mental models of the world, several papers detailing how operations in the first person perspective are processed through the action cycles defining an observer have been written[19]. 
With this referenced review of Cognitive Action Theory behind us it is time to introduce some features of the theory which will be required to demonstrate the context of EM-wave interactions without reference to bullet like photons. The goal is to show that a possible mechanism exists for calculating location and timing of what had been erroneously described as individual photon hits and surmount the statistical limits of the usual interpretations of quantum theory.
3.1 Model of an Isolated Observer


A completely isolated system, which will be treated as a generalized observer, is depicted in Fig. 3 as a single action cycle. Since only reality as a whole, which we call the event universe, is by definition completely isolated this picture does not show the divisions into subsystems, that define sub-component structures such as You and I. These require interaction and will be discussed in subsequent sections. The cycle in Fig. 3 shows a 1st Person observable experience region at the top associated in our CAT-model  correlated with the internal cognitive force fields between charge and mass. Seen is an icon of the 1st Person visual field, originally drawn by E. Mach [20], with the nose on the right and a left hand holding an apple.  
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              Fig. 3 – A single loop and single Hilbert Space cell description of an Isolated System

On the bottom, the physical phase of the cycle contains a model of the physical world, which is the explanation of ones experiences. The physical phase of an observing activity cycle is here described as a field of classic systems. However it is the event architecture that is important not the specific model the observer is outfitted with. A quantum physicist would substitute a visualization of a quantum model, while a completely different observer, a cock roach for example, would experience different observable patterns and have an alternative explanatory mechanism. On the right and left side are the future and past sides of the Hilbert space cells implemented as a space with mass and charge distributions and the centers of  mass and charge shown as square and round icons. 
The position of the mass center is determined by the vector sum of gravito-inertial forces, Fgi, and the internal mass-to-charge forces, Fmc. Similarly the position of the charge center is determined by the vector sum of electro-magnetic forces, Fem,  and the internal charge-to-mass force, Fmc. The gravitational and electric forces are thereby coupled. When these force  fields exists in a state of dynamic equilibrium, the centers of charge and mass coincide and the observable experience of empty space is produced. Small enough oscillations around the dynamic equilibrium can be shown [16.17] to correspond to deBroglie waves, satisfy the Schrödinger equation, and represent the content of the observers Hilbert space. This allows us to identify the distance between charge and mass centers as the wave function field component in the space x as Ψ(x). Small disturbance in either electromagnetic or gravito-inertial fields would be coupled to each other and therefore light quanta can only transfer from one cycle to another when matched equilibrium eigenstate allow  absorption and emission by mass-charge structures defining the detector/activator arrays. While electromagnetic fields provide a global propensity to transition, quasi-random gravito-inertial influences would occasionally satisfy the equilibrium condition that allows quantized amounts of action to actually make the transfer. 
Larger disturbances can create or destroy the field of systems that underlie the observation of empty space. This possibility points to the existence of an event theory of reality from which quantum mechanics can be derived as a linear approximation. Such a theory would describes reality as a set of interacting action cycles. Hilbert space would be identified with detector/activator arrays that form the von Neumann cut between physical and observational phases of action cycles. If such arrays are conceived as charge and mass densities then the physical phase is characterized by gravito-inertial influences between the masses and electro-magnetic influences between the charges while  the observational phase is characterized by forces that hold charge and mass together. 
3.1 CAT-Model of a Cognitive Being

The CAT-model of a cognitive being, i.e. the interacting big You observer cycle, is shown in figure 4. The top arc represents the body processing loop corresponding to the classic input in, awareness, output out sequence typically observed in a second person.  On the left side a single element of a Hilbert Space implemented as a sensor/actuator array interfaces with gravito-electric forces coming from the past external world. On the right side the same array element is shown emitting gravito-electric force signals back to the future side. In human observers the measurement function, m(), processes  influences through a neural network chain until they are mixed with an expectation signal coming from a measurement of an internal model of the external world by the function, M(). Combining the two signals generates conscious awareness of the difference signals. A detailed discussion of the combining process is presented in reference, [20], although a multiplicative Ψ(t)• Ψ*(t) can be assumed. As mentioned in the last section when the expectation and measurement signals cancel the feeling of empty space is displayed. These signals continue their process  flow  through  the internal explanation function X() to update Your model of physical reality and through the external explanation function x() as command signals the rest of the universe U. 
The action in the model consists of a prediction of what You expects the external physical reality to do in the time interval ∆ at the time t. This allows the You loop to act as a feed-forward control loop to the signals flowing through the external body loop in order to regulate its experiences. The model of physical reality is heuristically   shown as a book with symbols of a theory because the only way the model can be grasped in Your 1st person experience is by theoretical symbols. Theoretical symbols are implemented as operational processing elements that perform the storage and prediction operations inside the big You mechanism. As shown an implementation of the theory is being operated as physical process. If quantum mechanical symbols are substituted an instrumentalist interpretation is represented in this figure. No ontological interpretation is required for the symbols to do their work. They do not represent a truths about the external world  but implement useful calculations. As Don Hoffman points out evolution does not favor the truth but rather tricks that work [21]. What the CAT-model has done is provide a process flow context for physical models that successfully explain observers sensations and within that context recognizable symbols with ontological associations may appear.
3.2 Action Model of The Process Universe
We have presented the basic cognitive action cycle as a description of a generalized observer. Such observers do not experience things outside their structure but rather change their state to accommodate internally the interactions from other observer cycles. The combination of an isolated observer along with interaction mechanisms that gather, filter, and process changes required to accommodate outside influences has been presented in the last sections. In this section we combine such interacting observers into a model of an event universe of processes. An example of a three observer universe is shown in figure 5. The observers are labeled You, I, and U meaning the rest of the universe. The word universe is used both to describe the  totality of what exists and what is left when parts of interest are pulled out.  Since the whole is equal to the sum of its parts plus all its interactions, Fig. 5 represents the whole and is therefore in a single state. There is nothing outside the elements of the model. No external observer and no external time. Time in this context is the name of the state of the clock adopted by the observer. The whole universe is its own clock. The You shown in Fig. 4 is now imbedded and interacting with the other observers in the Universe. You is outfitted with a classic physics model which is quite useful, but does not adequately explain the apple sensation being held by a hand sensation in front of a nose sensation. 
The connection lines are drawn thin for clarity but are intended to have cross section that cover the space of detector/actuator cells so that the flow of action around all the circuits is to be imagined by the reader. As the action flows through Your observable Now plane a stream of experiences should be imagined in front of your nose that would exactly correspond to your experiences if the model is built with sufficient detail and registered to your time evolution. External arrays located on the past side of the flow respond to external gravito-electric forces and produce internal flows of action that are described in terms of quantum variables.

Fig 5 – A Three interacting Observer Universe

The observer labeled I is outfitted with a quantum model of physical reality. His model is defined by simulate external sensor/actuator arrays which act as the Hilbert Space defining all possible channels through which changes propagate. The charge–mass displacements map to the Schrödinger Ψ(x) field. This field completely holds the stimulation flow experienced by the observer. If no ontological interpretation, comparable to the classic model in You, is utilized the unitary U(t,t+∆t) connects the two sides of time with an instrumentalist calculation on Schrödinger’s state function, Ψ(x,t), so that an expected stimulation pattern can be sent through a measurement process, M(), to the comparison phase of the cycle where differences with actual measurements are perceived as eye-witness sensations and similarities are ignored as already known empty space. As shown quantum theory works by connecting the content of a Hilbert Space array that spans the complete flow of data from which the observer knows and models the world. This connection is implemented in the calculation structure, U, which like a conventional computer generates a result without knowing the meaning of its calculation. The Universe observer in this figure is outfitted with a more advanced physical reality model that is simply described as a memory and visualized as a book in figure 4 since it would be presumptuous of Y and I to assume we know the actual model the universes uses at our current state of scientific development. 

 The CAT-model is a transcendental framework in which any physical model of reality one may invent is given its place as the explanatory memory of ones sensations. To use the model one must adopt one of the observer models as referring to oneself, perform all the required calculations, and look at the observable sensations on ones display screen. If the display matches ones actual mental display the entire framework of calculation is correct. Otherwise the framework needs updating. The role of an actual observer such as you reading this page to the entire model shown in Figure 5 is metaphorically related to the physical reality model used by the You cycle. Thus the entire Fig. 5 can be used as a representation of your physical reality which includes not only what you are thinking but also a place for what I and the rest of the Universe is thinking. 

Of interest are not only the normal gravito-electric interaction channels shown connecting the external sensors with broad dimpled lines but also the extra sensory interactions shown as dot-dashed lines connecting the physical models directly. Since memories are usually electro-magnetically protected so that they do not change unless made to do so by the normal sensory driven update channels the extra sensory interactions can only be performed by gravito-inertial forces, which cannot be shielded. Since gravity is too weak the candidate for such communication falls on the inertial forces. The possible role these forces may play in the dual slit experiment will be discussed in section 4 below. Here we would like to present the situation in which the independent observers are separated from their body loop interfaces. Graphically such situations are modeled by eliminating the measurement and estimated stream of changes in the observable experience regions of Fig. 5 and 4.  The body loop material then remains with the rest of the universe ,U, and is digested into its structure. Such material is only controlled by the structure and forces in the Universe and has no additional input from the You or I observers. The You and I then are then nearly independent as shown in figure 6, connected only be the very long range inertial forces. Except for inertial interactions each of these loops are in their own state and can be characterized by their own state functions, Ψ(I), Ψ(You), Ψ(U) that are contained in their own Hilbert spaces and run through their own lifetime of changes as measured by their own internal clocks. Since each observer loop is electro-magnetically independent there is no visual interaction and each observer exists beyond the event horizon of the other as a kind of 3 part multi-verse reality. Multi-verse theories typically address the possibility suggested by the Big-Bang hypothesis. If one universe can spontaneously appear from nothing, then there is nothing to prevent other universes to spring into existence. The CAT points out that all systems are observers hence if multi-verses exist they are cognitive entities at some level of consciousness an have some capability to influence each other inertial force interactions.

If some group imbedded in the rest of Universe conducts a dual-slit experiment the non bullet like photons will individually be absorbed in random places,  because of long range interactions that still connect these loops. They will also fill out a typical interference pattern since the energy available at each detector location is determined by local electro-magnetic waves. The argument  detailing this experimentally verified result is given in the next section.

4. THE CAT-MODEL EXPLANATION OF QUANTUM RANDOMNESS


The CAT-model gives a visualization of an Event Oriented World View that implies profound differences from the quantum “object system” measured by “external observation” we find in the conventional Copenhagen interpretation of quantum theory, and classic physics. The full impact of an Event Oriented World View goes far beyond the theme of this paper although some implications are discussed in W. Baer’s papers listed in the Reference section below. In this section we concentrate on how the CAT-model can provide an ontological explanation for the apparent random hits of individual matter-radiation interactions in the dual slit experiment. The need for explaining single photo-detector hits by bullet like photons has been eliminated by the analysis of the double slit experiment in section 2 above. The argument  in section 2 will hold provided we can find a here-to-fore unrecognized disturbance that randomizes the times during which detectors are able to absorb electro-magnetic wave energy. The CAT-model introduces an explicit coupling between charge, which responds to EM field forces, and mass, which responds to gravito-inertial forces. By recognizing that inertial mass effects are associated with interactions between a local mass and the distant masses according to Mach’s Principle we couple the energy levels in local detector systems to the motion of those distant masses.  Since this motion has random components the charge response to EM-Stimulation is also randomized resulting in random absorption events. A more detailed explanation of the mechanism follows.

4.1 CAT-Model analysis of a Detector Cell
The first applicable feature of the CAT-model is given by the implementation of a Hilbert Space cell as an infinitesimal volume element that contains a charge and mass density pattern, which has internal and external sides. The external sides, one future one past, respond to gravito-electric forces while the internal sides are subject to forces between charge and mass.  If small enough volume sizes are employed the density patterns can be replaced by centers of mass and charge. This gives us a fundamental visualization of material using charge, mass, space and time. Reduced to this primitive level, a detector cell is expanded from a point in the detector array as shown in figure 7. This will allow us to describe the detailed interaction sequence as follows.  
Assume the center of charge and mass are initially in a stable state so that all forces on both and between these centers exactly balance. At some time the electro-magnetic wave Fem stimulation energy represented by the arrow (1) stimulates the charge in the cell. The effect of this stimulation is to “ask” the charge to accept some energy by moving to a new state. Here the new state is heuristically shown as a new location (2) while in an atom it is visualized as a new orbital corresponding to an excited energy state. If the charge moves to the new state position then the equilibrium balance with its mass-center is disturbed and a force (3) is felt by the mass. The Fcm force is to “ask” the mass to move to a new position (4). However if it does so it will no longer be in equilibrium with the gravito-inertial forces that are configured to expect the mass at its initial location.  In order to move and regain equilibrium with the charge it must find a compatible change in the gravito-inertial field Fgi that may or may not be available (5). If it is some mass in the rest of the universe will make, what in Everett’s terminology is a “relative state “ change. Alternatively the change may be rejected. In this case the proposed sequence of changes (1 to 4) are reversed. The mass holds its initial position. The charge returns to its initial position and no energy absorption takes place. 
4.1.1 Ontological Visualization of Wave Function Collapse

It is important to note that our ontological visualization of the detailed, if highly simplified, activities inside a detector cell suggests a kind of probing action proceeds from the outside through the inside of material and back to the outside. It is as though a sequence of influence flows from the EM field to a charge, onto a mass, and out to the GI-field. In figure 2 this process was depicted as a closed cycle connecting the radiating and absorbing side of material through an internal mass/charge interaction.  In the dual slit array shown in figure 7 the cycle is not closed. To do so would require the inclusion of a second cell in which the mass was moved first, causing the charge to respond and send out an EM disturbance in the field. If this, sent out, radiation exactly matches that received by the first cell equilibrium is reestablished in both cells and the influence cycle is closed. Equal and opposite actions will have happened as correlated state changes  predicted by Everett’s  theory. Reversal of the influence would imply the cycle is not closed and both sending and receiving cell would remain in their original states. 

Reversal of EM waves can easily be demonstrated by refection from a mirror. If reversals inside material can also happen then spillover influences between charges on neighboring masses may also reverse. Such reversals will have the effect of returning the energy offering to the source as described in the previous paragraph, but may also by used to pull back the energy influence from the neighbors in the forward direction if a cycle closing mass change is found through the GI field by the first cell. In this case the flow of influence , through the material, traditionally described by the wave function Ψ in the Hilbert Space of detector arrays as discussed in section 3.1 above, will appear to collapse into the one cell that is participating in a closed cycle. This mechanism  provides an ontological visualization of the collapse of the wave function  and may also be useful in visualizing entanglement effects in phenomena such as ghost imaging [22]. 

4.2 The Randomness of Inertial Forces
The action described in a single Hilbert Space cell applies equally well to each of the cells in the y-axis array. Whether or not any specific cell is open to absorption depends both upon the strength of the EM-field “asking” for a change, and the ability of the GI-field to accept it. In case of a monochrome plane wave the energy absorbed must exactly match the energy that can be absorbed. What can be absorbed is determined by the energy levels. In the case of a simple Bohr atom these levels are determined by the balance of  EM-coulomb forces pulling the electron toward the nucleus and the GI, mainly inertial, forces pulling the electron away from the center. If the inertial force fluctuates so will the quantized energy levels and such fluctuations can then enable or disable the ability of an atom to absorb the exact amount presented by the waves in the EM-field. 

The origin of inertia is given by Mach’s Principle.  Mach’s principle states the origin of inertia is  do to a gravitational interaction between a local particle and the rest of the distant masses in the universe.  Sciama [23] provides an equation for a gravitational force field “Fg” that is analogous to the electric field in that it contains a vector potential “Ag” of the form,

Fg = -     φ – (1/c)∂Ag/∂t        =            -    φ – (φ/c2)∂v/∂t


(2)
Where : φ = the gravitational 


And Ag = (1/c) ∫(ρ∙v/r) dV

   c = the speed of light const.

Where: V = volume of the Universe

   v = the velocity of a test mass   


ρ  =  the Universe mass density

  Ag=the sum over all mass currents   

v  = the velocity vector of the density
   






r  = the distance to the test mass
The first term of equation 2 is the Newtonian gravitational force. The second terms is an inertial reaction force proportional to the acceleration of the test particle under the condition that 1= φ/c2 and that the vector potential due to the distant masses in the Universe can be integrated as a rigid body in the rest frame of the moving test mass. The gravitational potential divided by the speed of light constant was measured by the Wilkinson Microwave Anisotropy Probe (WMAP) about a decade ago. For a more detailed discussion of this analysis see Woodward[24]. 

For us the important consequence of Sciama analysis is that though Newton’s gravitational force fall off as 1/r2 the inertial force falls off as 1/r. Quoting Sciama, “The contribution of matter to local inertia falls off only inversely as the distance, since ∂Ag/∂t is proportional to the scalar potential.”
What this means is that Newtonian gravitational forces are due to local masses ( sun, earth, moons, even Milky Way) however inertial forces dominate over very large distances that can range beyond the event horizon for any material cluster. In section 3.2 we described a multi-verse of interacting observer cycles. Each of these cycles contained both an internal model of the physical world that generates the observers sensations in a self contained action complex. It must be remembered that observers can only experience what is in their cycle. When looking at the stars in a night sky the dots of light are internal phenomena  projected into ones model of physical reality while the actual source is beyond what can be experienced. The material clusters belonging to action cycles of other observers may or may not be coordinated. Sciama was able to integrate the equation for the gravitational action potential because he assumed that in the rest frame of the local mass the common component of the velocity is the negative of the mass in inertial space. The time derivative of this common velocity is then the acceleration generating the local reaction force erroneously attributed to an intrinsic property of the mass since the time of Newton. 

 However the assumption that all the non radial velocity components cancel is only valid as a first order effect. If the detailed motions of the distant masses were known and could be integrated a random residual noise term would emerge. It is this noise term that was neglected by Sciama that could provide a line broadening effect in the energy levels of the detector cells causing random opening and closing of absorption channels. Since gravitational effects in atomic scale systems are comparatively small and inertial mass was considered and intrinsic constant the originators of quantum theory had little choice but to ascribe the statistical behavior of quantum systems to an equally intrinsic property of Nature. Now that ontological interpretations of quantum theory are being investigated alternative mechanisms may be available to show that reality my only appear to be random 


5. CONCLUSION

The analysis of the double slit experiment using ontological interpretations of quantum theory suggest that photons conceived as small bullets of light are not necessary to explain the experimental observations that individual detector hits occur but large ensembles of such hits correspond to wave like diffraction patterns. By shifting the emphasis from the light, or light particle, to the observing mechanism an explanation of the data is achieved without recourse to the mystery of wave-particle duality, particles going through two places at once, or whether some hidden variables inside ensemble members could account for the global coordination.
The shift in emphasis from the “thing out there” to the observer mechanisms in here has lead to the initial development of a Cognitive Action Theory (CAT) in which all systems are treated as observers and contain a primitive awareness of their measurement result inside their own action structure. By applying the emerging principles of the event oriented physics in a CAT-model to the results of a dual slit experiment the apparently random absorption hits can be explained by introducing explicit mass-charge coupling into the interior of matter and recognizing the existence of long range inertial forces that introduce randomness into detector cells. 
Future work will require the definition and execution of experiments that verify the correlations between  inertial forces and the apparently random phenomena encountered in quantum physics. Some of the efforts are under way [25] are highly speculative. However investigations in these directions should open new areas of research and discovery. In the mean time efforts to provide visualizable and comprehendible explanations to quantum theory that eliminate mysteries and paradoxes provided by ontological interpretations of quantum theory should not be neglected.
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Fig. 2 – Dual slit experiment with random  detector energy level fluctuations
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Fig 1   The Universe Measuring Itself
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Fig. 7 – Charge-Mass coupling controls absorption in a dual slit detector array
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Fig. 6 – A 3 nearly independent observer Universe 
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   Fig. 4 – CAT-Model of a human like observer
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