physics/9901003 5 Jan 1999 The Duality of Nature : Why N Equals 10

1. Introduction

The basic attributes of nature such as subatomic particles being either bosons with 1 unit of spin, or fermions with a 1/2 unit of spin; a constant speed of light and the relativity of all other things; and electromagnetic charges being positive and negative; form the basis of physics and thus of all science. And yet, no one completely understands why the fundamental tenants of science have their particular values or these particular inter-relationships. It has been evident for some time that a new concept or theory is needed, which can provide the underlying basis for the various concepts of science, linking them in some way. And it turns out that most of the important concepts and theories of physics can be unified and understood by their common attribute of duality. This is why the duality theory has been developed and is the subject of this article.

2. Light and Relativity

In his paper on the photoelectric effect, Albert Einstein showed that besides the familiar wave properties, light also has particulate properties. (1) And Louis de Broglie later published his "wave theory of matter," in which he said that besides the familiar properties of particles, small particles such as electrons can also behave like waves. (2) And so, it is now well known that light waves can act both as waves and particles, which are known as photons; and that particles can behave as both particles and waves. And since particles and waves have dual properties and can behave like each other; it has become the consensus that they must not be as different as they appear to be.

A similar duality is also found in the relationship between energy and matter, for which Einstein determined that energy and matter are interchangeable; and that the rate of exchange is the speed of light squared:

E = MC2. (1) E1 And in his discussion of general relativity declared that the dimensions are understood to be present with mass, so that the equation (1) the dimensions are presumed to be present and also to be relative. Therefore, energy, matter, space and time are all relative. And motion is also relative to perspective; so that the speed and even direction of movement can change depending on the position from which it is observed. (1) This of course means that the same motion can be either positive or negative or even can occur at different times, depending on one’s point of view. In fact, all motion in the universe is relative, except for light, which is now known to exist at a constant speed. (1) And since its presence is required in many of the fundamental equations of physics; the constancy of the speed of light is one of the most important factor of nature.

Because the speed of light is constant while all of the other facets of nature are relative and covariant; light could be considered as a kind of "fulcrum" against which all the other parts of nature are "levered." When energy provides speed to matter, its mass increases due to relativistic effects. And when mass increases, then space contracts. And when space contracts, then time expands. But light always remains constant, along with other types of electromagnetic radiations. In fact, only light and other electromagnetic (EM) radiations remain at a constant speed. Therefore, the most important question in physics today is not why most facets of nature are relative; but rather why is light not relative. What makes light able to remain constant, while other facets of nature are all relative ?

For light to maintain its constant speed, it must be different than the other facets of nature, or it must somehow be unaffected by these changes. All other forms of energy are more physically associated with matter. Heat and kinetic energy are both motions of matter, and EM charges are always physically associated with fermionic matter particles; except when carries by W bosons. And the weak and strong forces are probably the farthest removed from their fermionic matter particles; but each apparently has an effective range of the very short distances within atomic nuclei. And gravity has been shown to not be a separate force. (3) So all forms of energy other than EM radiations are very closely associated with matter. And this means that only light and other EM radiations as photons actually travel significant distances away from matter. So light as an electromagnetic radiation does appear to be different, because it is the only energy form which significantly separates from matter.

In addition, nothing with mass can move at the speed of light, since it would develop infinite mass. (1) So the speed of light also acts like a boundary, because nothing can move faster than the speed of light. And more significantly, since light is required in many of the important equations of physics, light plays an important and central role in relating the various parts of nature. Therefore light either acts as if it is responsible for, or it actually is responsible for relating the various parts of nature. And it is also special, as it is the only form of energy which travels significant distances away from matter. So there definitely appears to be something about the photons of light which makes it different from other forms of matter and other energies.

3. Opposite Matters and Energies

Einstein’s equation for special relativity is the square of energy, so its square root must be taken to obtain energy itself. As a result, either a positive or a negative solution for energy can be obtained. (4) This is also true of Schrodinger’s equation; and is likewise true of Maxwell’s equations if Half -advanced and half-retarded waves are used. (5) Also, Dirac said that since there should be no absolute ground state for matter, that electrons should quickly drop into negative energy states; causing matter to disappear from the universe. (6) But this obviously does not happen. And so, there must be something which is already occupying all of these negative energy states. (6) And since matter is composed of fermions, matter would only be excluded from these negative energy states by other matter through the Pauli exclusion principle. (6) Because of the possible negative solutions in Maxwell’s, Einstein’s and Schrodinger’s equations, and because matter does not disappear into negative energy states; Dirac predicted the existence of antimatter, which is now known to exist as the counterpart of matter. (4,5)

Another possible indication that the vacuum consists of something rather than nothing, is the formation of virtual particles through quantum vacuum fluctuations. The production of virtual particles has been shown to have real and measurable effects on matter, as in the Lamb shift; which has a measurable effect on non-virtual matter. (6) And of course virtual particles can become real particles if sufficient surplus of energy is available. So particles are virtual only because they do not retain the energy they have "borrowed;" and if they could keep this energy, they would become fully real-ized matter. (4)

The fact that negative energy and matter can not be perceived with our senses makes it seem to us that it is not real. And yet, negative energy/matter can be detected by instrumentation and its effects on other matter; so we know that negative energy and matter both exist in reality. This is similar to the substantiality of matter, which appears to have absolute solidity and to be composed of 100% substance; when in reality matter is composed of almost nothing, since the electrons and the nucleus occupy only about 10-13 percent of the volume of atoms. (4) So the vacuum appears to be nothing when it must actually be filled with negative energy; waves and particles appear to be different when they are actually very similar; and matter appears to be solid, when it is virtually empty space. Our senses and our sense of the world around us are valuable assets, and is what links us to the outside world; but it is clear that they do not always provide an accurate picture of reality.

4. The Symmetry of Matter and Dimensions

It is generally accepted that all sub-atomic processes are reversible. (6) So an electron and a positron can be transformed into energy when they collide; and likewise, energy can be transformed into an electron and positron pair, which then separate. So the two processes look like exact opposites, as if a movie were being run backwards. And this is the basis of quantum fluctuations in the vacuum creating new matter/antimatter pairs. (7) In fact, all processes which can occur (except one), can in effect be reversed. (7) And since matter and antimatter are always observed annihilating each other as pairs and being created in pairs; they are therefore thought to always be created and to have always been created, in equal amounts as pairs. (7) And so, the universe which appears to consist almost entirely of matter is a paradox; since observational evidence seems to demand that there should be an equal amount of antimatter present, when it appears there is not. (5)

The Wheeler-Feynman theory of radiation explains that EM resistance is an interaction of electrons, with the "offering" electron acting in time, and the "responding" electron reacting in antitime. (5) Together the electrons would thus relate in both time and antitime, causing a seemingly instantaneous EM resistance. (5) John Cramer called this the "transactional interpretation" of quantum mechanics; where sub-atomic particles produce "offer" and "confirmation" waves in time and antitime respectively; so that in effect an action in antitime provides the electron pair with advance information about how they will interact. (5) And although the electrons may seem to "consider" all possible interactions, the electrons therefore end up interacting only in what is one path for each interaction, and range of quantum probabilities for a set of interactions. (5)

Arthur Eddington observed that anyone using Schrodinger’s equation tacitly acknowledges the existence of antitime, since the equation embodies time in half-advanced waves and antitime in half-retarded waves; and the two solutions are therefore obtained by "introducing two symmetrical systems of waves traveling in opposite directions of time." (5) This means that antitime provides the basis for calculating probabilities of quantum mechanics by utilizing Schrodinger’s equation, and has done so ever since 1926. (5) Richard Feynman said that matter moving forward in time is comparable to antimatter moving backwards in time. (5) So the existence of antitime can therefore be considered to basically account for process reversibility; electromagnetic resistance; quantum probability; and also of quantum mechanics itself, through the common utilization of Schrödinger’s equation. So even though our senses tell us that only time exists; the various processes of physics indicate that antitime exist as a part of nature. But if it exists, it must exist beyond the range of our senses; since we do not detect its presence with our senses.

It is known that velocity at the speed of light can cause space and time to change from their normal expanded states, to become zero space and infinite time. And the existence of negative space, for example, is but an infinitesimal step past zero space. So negative space and time could be considered as the next small step past relative space and time. And because of the important applications of antitime as a part of the fundamental and widely-used equations of physics in many natural phenomena; nature utilizes antitime, no matter what our human senses and sensibilities may try to tell us.

The dual possible solutions of Einstein’s equations, Dirac’s equation, and even Maxwell’s equations suggest that anti-time exists. And the factors of both time and antitime in Schrodinger’s equation make antitime necessary for quantum mechanics to operate correctly. Therefore, antitime is an integral part of nature, and an integral part of quantum mechanics as we now understand it. Negative solutions should not be present in all of these equations if antitime were not possible. So these concepts and equations are telling us that contrary to the evidence of our senses, and contrary to what seems intuitive; anti-time appears to be necessary to understand nature, as its presence is required in quantum mechanics. So we should therefore consider antitime simply as a necessary part of our understanding of nature.

Einstein’s most important contributions to science rest squarely on his willingness to accept the speed of light as being constant under all conditions and in all instances, and on his introduction of the "extra dimension" of time as being equivelent to the spatial dimensions; since these are an important basis of his equation of E=MC2, special relativity, and general relativity. That the speed of light is constant, goes against "common sense," and even goes against the evidence of our senses; which do not usually observe matter’s behavior at relativistic speeds, and can not perceive negative energy. Relativity of space and time, and the constancy of the speed of light, are therefore counter-intuitive. But once Einstein forced himself to considered that the speed of light was truly constant, then it became obvious that everything else had to be relative. And when he considered time as an extra dimension equivelent to the spatial dimensions, he was then able to understand many of the important relationships in nature. And it is likewise true, that many of the important relationships in nature can be understood, when a negative set of dimensions are considered as being real.

5. Asimov’s Conjecture

Since matter and antimatter are always observed to be created in exactly equal proportions; it is difficult to conceive of different circumstances or of a different time when this would not have been true. If matter and antimatter have always been created in exactly equal proportions, then there should either be no matter left, due to mutual annihilation; or there should somewhere be an equal amount of antimatter. But neither is evident; since matter certainly does exist, and since we do not observe any large-scale annihilation events in the cosmos. (6) Antimatter galaxies, etc. may perhaps exist far enough removed from our universe or isolated enough, so that they have not as yet been found. And it has also been proposed that matter was originally created in a slightly greater proportion than was antimatter; and that subsequent annihilation of equal parts of matter and antimatter then resulted in the matter which is now present being left over from this event. (6) But this is contrary to observation, where matter and antimatter are always "created" and always "destroyed" in exactly equal amounts. (6)

There is a scenario however, where antimatter could exist in exactly equal proportions with matter; and also be evenly distributed throughout the known universe; without being detected. And that is, if antimatter and matter exist in over-lapping sets of dimensions. This would mean that wherever there is matter, there would be an equal amount of antimatter; both residing in equal and opposite, but separate dimensions; with the two sets exactly balanced. This was what the late Isaac Asimov proposed in his book, The Universe , published in 1980; (7) which agrees with the conclusions previously reached by this author.

If matter and antimatter exist in equal amounts within overlapping sets of dimensions; they would both change in equal amounts under relativistic conditions. So together, the two sets of matters, energies, and dimensions would vary equally, but would be of opposite types. Their sum total of force would therefore equal zero; which would allow light to be maintained at a constant speed. So two sets of opposite and overlapping matter and dimensions would provide the exact conditions for light to remain constant while all else is changing. So a dual universe can provide an explanation for these phenomena.

However, the existence of an entire additional set of dimensions will probably be questioned for several reasons. One is that the process of science involves the questioning new ideas. Another is that if matter and antimatter existed in the same place, it seems that they should mutually annihilate. But if matter and antimatter particles exist in dimensional sets which are separate; then they would not come in contact with each other. And so, they would not have the opportunity to mutually annihilate. Since the negative energy states in the vacuum are already filled, as shown by the non-disappearance of matter; then negative matter in negative energy states must keep positive matter within its positive energy states. So we know negative energy states should exist within the vacuum. And since this antimatter has not combined with matter and annihilated; then it must therefore exist separately, as it would in a separate set of dimensions.

If the motion of matter at the speed of light can cause the expansion of time to essentially zero; then matter moving faster than the speed of light would cause time to become negative. And this would cause matter to enter the negative dimensions; which could cause matter and antimatter to combine and mutually annihilate. And likewise, antimatter in a set of negative dimensions, and moving at a velocity of greater than the speed of light; would enter the positive dimensions, with the same result. So the speed of light would essentially act as a speed barrier to both matter and antimatter in a dual set of dimensions, keeping them from crossing into the opposite set; and keeping both halves from mutual annihilation. And therefore, negative energy states being filled, and a maximum speed of light; would act at the opposite ends of the energy spectrum to keep positive matter within the positive dimensions, and antimatter within the negative dimensions. But it seems that these barriers would not exist, if there were no other set of matter and dimensions to be protected.

As discussed earlier, we perceive waves and particles as being different; when it is known that they are more alike than they seem. We also know that matter appears to be very solid, when in fact it is composed of almost completely empty space. And likewise, our senses can not perceive negative energy/matter states, even though there is technical evidence indicating that they really do exist. But this lack of evidence by our senses, makes it difficult for us to accept such things. And yet, we know our perceptions do not always give us an accurate picture of reality. In the past, it was taken for granted that the Earth was flat. And it was a "known fact" in the past that the sun circled the earth. It also used to be "obvious" that the Earth was only several thousand years old. And since it was "obvious" that the universe was not expanding, Einstein decided to change his equation for general relativity. (1) It seemed "obvious" that the universe was static, so he decided that his equation was wrong. Likewise, it now appears "obvious" that there is no negative energy in the vacuum, and that there are no negative dimensions. but this is not necessarily correct. There are many wavelengths of light (and other EM radiation) which we can not perceive; even though they certainly exist in our field of vision. Therefore our inability to perceive negative dimensions does not necessarily mean that they do not exist. So what we see, or what we think is obvious, is not always correct.

6. Why the Second Universe is Invisible

A dual universe appears to explain some of the important relationships of nature. But if the universe is dual, why has this never been noticed before ? If there is a second set of dimensions, why has no one ever observed evidence of this second set ?

In a dual universe, antimatter would always be exactly overlapped by an equal amount of matter. So matter in a dual universe would be double that of a single universe; and the dimensions would also be doubled. And this doubled mass divided by doubled space would therefore cause the mass density of a dual universe and a single universe to be exactly the same. And the placement of matter and antimatter would always be the same in overlapping sets of dimensions. And so all of the coordinates in a positive half of the universe would match all of the coordinates in a negative half of the universe. And since two negatives equal a positive, all movements of negative matter in the negative dimensions would exactly match all movements of positive matter in the positive dimensions.

Positive and negative electrical charges are exactly equal to each other. And since the opposites of up and down quarks would produce exact opposites of both protons and neutrons in the two sets of matter; then all matter atoms would behave exactly the same as all antimatter atoms. And since gravity is proportional to mass, and the masses would equal; the gravities of the two sets would likewise exactly match (as gravity would cause attraction between antimatters, just as it causes attraction between matters). The two sets of matter would therefore be perfectly matched in all observable behaviors; since all positions would overlap; and the masses would each be equal; the dual negatives in the negative set (antitime combining with anti-motion, etc.) would produce positive motions; and the gravities in the two sets would be equivelent. So motions in the two sets would exactly match each other; and even though the two halves of the universe would be exact opposites, they would always operate exactly the same.

And that is why we have never noticed the opposite universe; because matter exactly overlaps antimatter; and the dual negatives of antimatter produce positive behaviors which match those of positive matter. So there would be no discernible differences between a dual universe and a single universe. The universe may appear to be single; but it could actually be dual, since a dual universe would appear exactly the same as a single universe. Besides, if we could perceive negative matter, dimensions or energy, then we could in effect receive messages from the future,; since antitime’s past would be our future. So perceiving anything in the negative half of the universe would violate causality. And therefore, not being able to perceive anything in the negative dimensions is exactly how the universe should operate, if the universe is a dual universe.

8. Bosons and Fermions

If two sets of dimensions exist, then an interface should exist between the two sets of dimensions. And this would be similar to an international boundary which exists as an interface at their borders, but encloses no volume of either country. So a dimensional interface would exist as a boundary between the two sets of dimensions, but would enclose none of their volumes. And this is the logical place for light to exist; as it is centrally located, and thus would place light between equally varying sets of matter.

Each set of matter in a dual universe would be relative within its respective set of dimensions on each side of the boundary, with the two sets varying equally and symmetrically. So light existing at the interface would therefore be bounded by symmetrical changes, and thus symmetrical forces; allowing light to remain unaffected and constant. The placement of light as an oscillation at the boundary would therefore give light the unique and non-relative properties which it is known to possess. And since each set of matter, energy, and dimensions would vary equally and symmetrically on each side of the boundary; this would likewise give matter, energy, and dimensions their known attributes of relativity and covariance. Therefore, both sets of matter, energy and the dimensions would be relative on each side of the boundary; while light would remain constant in its central position at the boundary.

Matter and energy which are interchangeable, are known to be symmetrical oscillations around a central point, even though this central point is not usually assigned a particular position. (6) Matter is basically composed of fermions, having an "odd" wave form which in a dual universe would be skewed positively on one side of the boundary, and negatively on the other side. (8) And since each of their amplitudes is zero at the center of their oscillation; they would both have zero existence at an inter-dimensional boundary. So they could exist in either set of dimensions, but not at the boundary. It could be said that fermion wave forms exist as equal opposite halves in a dual universe; with matter oscillations on other positive side of the boundary, and antimatter oscillations on the negative side. So that the two could exist only as a pair; as half-advanced (matter) and half-retarded (antimatter) wave; just as Schrodinger’s equation requires of matter. And only together do the two half waves make up the total of matter which is a matter and antimatter pair. So matter and antimatter should exist only as a pair.

Energy waves are the opposites of matter waves, existing as sine or "even" wave forms. (8) And since the mirror images of even waves have exactly the same forms, bosons and antibosons are exactly the same as each other. (6) However, if energy were an oscillation at the inter-dimensional boundary, it would oscillate into each set of dimensions, making it relative, at least to some degree. But photons as energy are of course not relative; so photonic energy must instead be an oscillation of the boundary. Because only if energy is an oscillation of the boundary, can it always remain entirely within the boundary and always stay entirely out of the two sets of dimensions. So bosons in a dual universe must be oscillations of the boundary, so they would always remain entirely constant.

Matter and energy would therefore be interchangeable in a dual universe because they are both oscillations caused by energy, and they are both oscillations centered on the inter-dimensional boundary. But bosons would differ from fermions because they have an even wave form, while fermions have an odd wave form. And they behave differently, because fermions would have zero amplitude at their centers of oscillation at the boundary, while bosons would have full amplitude at their centers of oscillation of the boundary. Also, matter and antimatter always must exist as pairs since they can only exist together as complimentary oscillations on opposite sides of the boundary. And if fermions exist as a pair of complimentary oscillations in opposite dimensions, and bosons exist as oscillations of the boundary; then fermions and bosons would actually oscillate at a right angle to each other. And they would usually exist in their particular set of dimensions, since their proper places would be for matter to be in the positive dimensions, and antimatter to be in the negative dimensions; since the universe would otherwise be annihilated and cease to exist.

Matter and energy would thus be oscillations on either side of, and of the boundary respectively. And their particulate natures would be provided by the full cycle of each oscillation as standing waves. And matter waves must require more energy, because of the type of wave form utilized; and because an oscillation which extends farther on each side would seem to require more energy. So this is consistent with matter being composed of a larger amount of energy. And the reason why matter can never move at the speed of light, would be because matter as fermionic waves must remain within the dimensions, with zero amplitude at the boundary. So a fermionic wave can never have any of its wave existing exactly at the boundary; and it can therefore never reach a velocity equal to the speed of light; even besides considerations of increasing mass at relativistic speeds.

The existence of two sets of dimensions and their inter-dimensional interface or boundary, along with the differing wave forms of bosons and fermions; can therefore explain both the differences and the similarities between the properties and behaviors of the various wave forms of energy and matter. Waves and particles would exist as energetic oscillations centered around the inter-dimensional boundary interface; causing the existence of matter and antimatter, only as complimentary pairs of simultaneous and opposite oscillations in separate sets of dimensions. And the total of these properties would be due to the differing wave forms existing and interacting at the boundary.

So the reason why we do not see antimatter in the universe, is because it usually remains in the unperceivable negative dimensions, as an unperceivable half of a matter/antimatter pair. And the 1/2-spin of fermionic matter, would relate to its wave form existing half in the positive dimensions and half in the negative dimensions. And it would therefore only be half within our positive dimensions. And the full unit or 1-spin of bosonic energy such as photons, would relate to its being an oscillation along (or of) the inter-dimensional boundary; which would place it fully within our positive dimensions; since the boundary is par of both sets. So if the universe is a dual universe, we would perceive fermions as half units, and bosons as full units ... just as we do.

9. Why N equals 10

The inter-dimensional boundary or interface would be composed of interfaces for both space and time. But these interfaces are not true dimensions, so they should be considered as a quasi-2-dimensional interface. In a dual universe, space-time would therefore be composed of two separate sets of dimensions, consisting of four dimensions each; and one interface consisting of two quasi-dimensions. And so, our universe which appears to consist of only four dimensions, would actually be composed of 8 dimensions plus 2 quasi-dimensions; and it would therefore act like a 10-dimensional universe. And since each set of matter and dimensions would be relative, and each set would therefore be changing equally on both sides of the boundary; then the quasi-dimensions of the space-time interface would basically act as a conduit for photons. And light could thus remain as a constant oscillation of the boundary between the two sets of equally changing matter and dimensions. And so, this scenario would have the ability to explain why matter and the dimensions are relative, and why the speed of light is constant.

Our universe seeming to be composed of 10 dimensions would then correlate with the ten numbers needed to describe each point in space in Einstein’s gravitational equation; and likewise, a 10-dimensional universe is also one of the two dimensional sets within which string theory is self-consistent. (11) And since a two-dimensional interface basically describes a line; the energetic strings of string theory would basically be quasi-dimensional inter-faces between the two sets of dimensions of a dual universe. But the four positive and negative dimensions would also interact with each other, causing a total of 4 x 4 = 16 interactions (as additional quasi-dimensions). And since 10 + 16 = 26; a universe with two opposite sets of four dimensions, and a dual dimensional interface, could act as both a 10 and a 26 dimensional universe. And these are the two dimensional sets in which string theory is self-consistent. In a dual universe, the four dimensions and positive matter we can perceive, overlap and disguise the second set of four negative dimensions and antimatter we cannot perceive. So what appears to be a 4-dimensional world, could really be a 4+4 or 8-dimensional dual universe; acting like a quasi-10/26-dimensional universe. And this would provide a physical and conceptual basis to relate string theory with the physical universe.

And the 18 "extra" dimensions (26 - 8) would not necessarily be "curled up" (and thus too small to see); but could instead be considered as the 2 quasi-dimensions and the 16 interactions; and this could be the reason why we do not perceive them. Likewise, the fourth spatial dimension of the Kalusa-Klein theory, could be considered as the first use of the quasi-dimensional inter-face between the two sets of dimensions as its "extra" fourth spatial dimension. (And this of course would also require the existence of the extra set of negative dimensions.) So a scenario with one set of perceivable matter and dimensions overlapping another unperceivable set of matter and dimensions, existing together as two sets of four dimensions; can provide a basis for understanding all of these theories. And the 8+2=10 dimensions fit in especially well with heterotic string theory; which also includes general relativity, and the Maxwell and Yang-Mills fields. So Duality Theory provides a physical basis for String Theory; and String Theory unifies all of the major theories, except perhaps quantum mechanics, which we will consider next.

Two sets of matter existing on each side of the boundary can be thought of as a kind of lever with its fulcrum at the inter-dimensional boundary. And the two equal sides of the lever would oscillate oppositely on either side of and parallel to the boundary. While bosonic energy would be an oscillation of the boundary itself, and so would be an oscillation perpendicular to the boundary. This would be consistent with energy and matter being related to frequency and wave length in quantized amounts, since they would occur only as oscillations of full wave units; with larger amounts of energy causing more nodes, higher frequency and shorter wave length in both wave forms, but always in whole units; which would correlate with extra energy creating particles. A dual universe would therefore require the existence of quantum energy levels; since its existence as oscillations of matter and energy at and of the boundary, would necessarily only be in full wavelengths. So quantum particles would each be a complete cycle or single wave length of oscillation; and they would seem particulate since they exist only as standing whole wave forms. And yet they would also have properties of waves, since they would both be oscillations.

Since the existence of matter in a dual universe would always consist of two sets of entities in two separate sets of dimensions, but with only one of these sets being perceivable; the Heisenberg Uncertainty Principle could then be related to how much of a particle or wave form’s behavior can be known. So the need for the uncertainty principle would therefore be due to the uncertainty inherent in perceiving only half of matter, half of energy, and half of the dimensions. And the other half of everything existing as unperceivable negative matter, energy and dimensions in the unperceivable negative dimensions, would then introduce an uncertainty of exactly half. So our perceiving only half of the universe, with an uncertainty for the other half of the properties and behaviors of matter/energy, could translate into a co-uncertainty within our perceivable universe of knowing position or momentum, but not both. It is also logical that probabilities should best describe entities which are only half perceivable. So a dual universe with half of everything being not perceivable, therefore provides a basis for understanding why both the uncertainty principle and probability are necessary for quantum mechanics to operate correctly.

10. Relativity and Quantum Mechanics

Although a dual universe with two sets of dimensions appears to provide insight into some of the unexplained phenomena of nature; and it has been shown that a dual universe can exist while seeming to be a single universe; none of the previously discussed circumstances appears to require that a dual universe must exist. There is one circumstance however, which does appear to require a dual universe, and that involves the initial singularity which is generally agreed to have existed at the beginning of the universe. If the current expansion of the universe is followed backwards in time, it appears that the universe originally must have existed as a singularity; and the theory of relativity likewise appears to require a singularity at some time during the existence of the universe. (8,9)

An initial singularity would have a known position and the momentum; but this is forbidden by quantum mechanics. (3) However, if matter exists in two forms as matter and antimatter in overlapping halves of the universe, these two sets of matter would have to exist in separate dimensional sets; since they have not mutually annihilated. And if opposite sets of dimensions exist, then opposite times would have to exist. And positive time would be the complimentary opposite of antitime; with the beginning of time corresponding to the end of time and the beginning of antitime.

So a dual universe would contain a matter half existing in a condensed singularity at the beginning of time. And an antimatter half being completely spread out at the beginning of antitime, or the end of time. And while all positive matter in the universe would have both a known position and momentum in an initial singularity; all antimatter could literally exist anywhere throughout the infinity of the negative set of dimensions. And this would result in an undetermined or unknown position and momentum for half of all matter, the antimatter. And this would satisfy both relativity and quantum mechanics, since an initial singularity could exist at the beginning of time, with only half of matter having known positions and momentums. So a dual universe would actually prevent an initial singularity from violating the laws of quantum mechanics.

Relativity and quantum mechanics both accurately describe nature; but they are very different conceptually; as has been discussed by several authors. (4,10) It seems that to fully understand nature, the two theories should somehow be combined; not just within equations but also on a conceptual basis. However, the problem with combining these theories into one theory, is that they seem to be mutually exclusive. So in order to form a general framework for an all-inclusive theory of relativity and quantum mechanics, it seems that a concept is needed which embodies both sameness and oppositeness.

A dual universe operates in opposite dimensions with opposite matters and energies in opposite times. However, the positive half would start at the beginning of time condensed, and finish at the end of time expanded; while the negative half does the opposite. Because of the opposite nature of the two sets, they would have opposite cycles and opposite times, opposite matters and energies, and opposite spaces and times. And yet, since two negatives equal a positive, the two sets being composed of overlapping matters would actually contract and expand physically together. So each set of matters would have matching motions and other behaviors; space-time coordinates; motions; and other behaviors. So they would operate as opposite matters and energies, in opposite spaces and times; but would exactly overlap, and move together as one. Separately, they are both complex systems composed of curved space and time. But together they are actually simplified, due to their analogous overlapping space-time curvatures, etc. As one system, they are therefore composed of essentially Galileian coordinates. (1) And even though the two sets are exact opposites, they would operate as one and so they can be included together in one theory.

The Duality theory therefore states that the universe consists of two equal opposite halves, which are related by overlapping Galileian coordinates; and have exactly opposite matters, energies, masses, motions, accelerations, and gravities. The two halves of the universe are therefore exact opposites, but they would move as one; and so they are both the same and opposite. A dual universe therefore meets the criterion of unifying quantum mechanics with general relativity in a theory which embodies both sameness and oppositeness. And it also allows a singularity to exist at the beginning of the universe, without violating the laws of quantum mechanics.

11. Evolution of the Dual Universe

Although a single and a dual universe appear to be the same in most respects; there is one aspect of nature which would behave differently in a dual universe; and that is a black hole or singularity. In a single universe, even the immense gravity of a singularity would simply cause matter to become extremely dense, and perhaps fold the dimensions in on themselves. But in a dual universe, a singularity which is large enough, has the potential to actually combine the two sets of dimensions. And since matter and antimatter would then exist together in the same space; this would cause matter and antimatter to combine and mutually annihilate.

The largest possible singularity is thought to have existed at the beginning of the universe, consisting of all matter and antimatter. In a dual universe, an original singularity would have resulted in combining the dimensions and the antidimensions. And this would have caused matter and antimatter to combine; causing the annihilation of all matter and antimatter; and turning all matter and antimatter into energy. (5) The entire universe would then consist of pure energy expanding at the speed of light.

If all matters were transformed into energy, then there would exist no fundamental particles, no nucleons, and no atoms. And if gravity is caused by the relativistic effect within matter, there would also have been no gravity. (3) Without matter or gravity, there would have been nothing to slow down the expanding energy. The existence of a dual universe with separate sets of dimensions would thus have produced an explosion at the beginning of the universe, providing the initial expansion of the universe, and a reason for the universe to consist of pure energy at its beginning. It then would have provided an initial expansion without the limitations of gravity; and thus would have provided an inflationary period during the first second of the universe. And it would also have provided the conditions for an end of that inflationary period. A dual universe therefore would have provided exactly those conditions generally agreed to have existed at the beginning of the universe.

As the universe expanded, it cooled. And when it was sufficiently cooled, the fundamental particles condensed out of energy, and came into being. And in a dual universe they would have condensed into two sets of positive and negative matter overlapped in two sets of dimensions; with light existing at the inter-dimensional boundary. At that point the strength of gravity would have been about 1.33 percent of its present value due to the presence of only fundamental particles. (3) And then later at about 10-3 second when protons and neutrons came into existence, relativistic rotation would have supplied full gravity. (3,9) So at this point, the expansion of the universe would have begun to slow. And the universe would then follow the usual scenario for the formation of atoms and galaxies, etc.

12. Probability of the Universe Occurring

Stephen Hawking has stated that the probability against our universe occurring is enormous; because even a slight difference in one of its parameters would have destabilized the universe, and so it would therefore not exist as it does; or it could have ceased to exist. (10) However, the fact that the universe does exist and has endured through all the ages, could mean that the universe has a relatively high probability of occurring the way that it did, for the simple reason that it did occur and has endured.

When it was young and newly expanding, the fact that a dual universe would be in perfect balance at all times due to its equal and opposite halves would have given it a high degree of stability. The probability of a dual universe being stable during all of its existence is greatly increased over a single universe; because each stage of a dual universe would be balanced by its opposite part. So a dual universe would therefore be innately stable. And this innate stability would thus have made our universe highly likely to occur as it did, and more likely to endure.

The one exception to this would have occurred when the universe first started expanding. At this early stage, gravity might have collapsed the universe, before it had a chance to expand farther. But gravity before Planck time would have been essentially zero; and gravity between 10-43 and 10-3 second would have only been due to the fundamental particles, at only 1.33% of its present value. (3) So the relatively low initial values of gravity would have allowed the universe to expand practically unimpeded before 10-3 second. And the dual dimensions would already exist at 10-43 second; so the dual sets of dimensions would have provided innate stability well before full gravity developed at 10-3 second. A dual universe with relativistic gravity occurring only through relativistic motion in nucleons; would therefore have provided an initial gravity-free expansion, which would have made the universe very stable at its beginning, and thus throughout its existence.

A dual universe with relativistic gravity therefore provides a conceptual basis for understanding nature back to time zero and before; provides a basis for the initial conditions of the universe; and provides a reason for the universe to be stable throughout its entire existence. And a dual universe allows an initial singularity to not violate the laws of quantum mechanics. And it allows relativity and quantum mechanics to be combined into a theory which embodies both sameness and oppositeness, as an all-inclusive theory. A dual universe also provides a basis for understanding why all things are relative except light, and why light has a constant speed. It provides a way to integrate the properties of matter as even fermionic wave forms oscillating at the inter-dimensional boundary; and odd bosonic wave forms as oscillations of the boundary. It likewise provides a reason for the Heisenberg uncertainty principle and the probability of quantum mechanics. And even though our universe seems to be single, it can still be dual since the appearance and behavior of a single universe would be identical to the appearance and behavior of a dual universe. And the fact that so many concepts of physics can be related and understood within the frame-work of a dual universe; as well as its providing the basis for the innate stability of an expanding universe; makes it highly likely that the universe we live in is actually a dual universe.

If the universe is dual, then the two halves of the universe are basically in dual oscillation. For when one half moves from zero to infinite expansion, the other half must move from infinite to zero expansion. And so their expansion as one system would always remain constant. This would resolve the paradox of decreasing kinetic energy in a decelerating positive universe; since a second half would be accelerating and increasing in kinetic energy. And since each set is only half of the universe, neither set could begin or end the universe; because when one is infinitely condensed, the other is infinitely spread out (and also conversely). So the dual oscillation of a dual universe would be an oscillation occurring from the infinite past and into the infinite future. And thus, the universe could have no actual beginning or end. A dual universe could therefore be considered as a standing wave, which has been proposed by several other authors. (13,14) And this also means that the entire universe could be described by a wave function, which describes its movements as a dual and complimentary cycle; and which then completely obeys the laws of relativity and quantum mechanics, and the conservation of matter and energy.

13. A Unified Dual Equation

Einstein has shown that energy and matter are equivalent; relativistic motion causes covariant changes in matter/energy, and the dimensions; and, the speed of light is always constant. (1) And in an earlier article by this author; it was shown that gravity is due to repetitive motion comparable to relativistic velocity, which causes a spatial contraction in the atomic nucleus, is subsequently diluted by the greater volume of atoms; and then moves outward into space. (3) A unifying equation was also developed in that article, as :

E = (Ml+Mh/D) C2 . (3) E2 And since it is initiated by the contraction of nucleons, and is expressed through spatial contraction; gravity is not a true force of nature. So in equation E2, energy E is composed of only the electroweak and the strong forces; Ml equals the mass of leptons; Mh equals the mass of the fundamental particles of hadrons (the up quarks); and D represents the dimensions, which are equal to Einstein’s equation for relativistic dimensional contraction : 1/D = (1-V2/C2). (1,3) E3 Based on the discussion in this article, equation E1 can be expanded to include both positive and negative matter, energy and dimensions : E = ( Ml Mh/ D) C2 E4 which could also be expanded by separating the positive from the negative halves of the universe as : + E /(-Ml+Mh/+D) = C2 = -E /(+Ml-Mh/-D) . E5 Equation (4) is neater and more concise. But equation E5 better reveals the concept of equal and opposite sets of energy, matter and dimensions flanking a constant light; with light interacting as a vibration of the boundary, to act as a square; and it also better specifies where the various positive and negative signs. However, both equation E4 and E5 basically state that the two halves of the universe reside as relative entities in their respective dimensions existing on either side of the inter-dimensional boundary. And the interaction of electromagnetic (EM) energy at the boundary, as a dual bosonic oscillation of the boundary, acts as the speed of light squared; thus allowing EM energy to remain at a constant speed of C squared. So the factor of D in equation E5 reveals the important relativistic origins of mass and gravity; since its relativistic effects on hadrons increases their mass by about 75.3982 fold to the observed mass of protons and neutrons.

14. Conclusions

Edward Witten said that "physics is about concepts, (...those) principles by which the world works." And the duality theory provides such a concept by which many of the important theories of physics can be related. The theory states that our known positive matter in its 4 positive dimensions overlaps a second set of negative matter in 4 negative dimensions. And although the two sets are separate, so that matter and antimatter do not mutually annihilate; they move and operate as one, since two negatives equal a positive. And this means that the overlapping sets would have identical motions, etc. Therefore, a dual universe would look exactly like a single universe; with the second negative set necessarily disguised by the positive set, and is thus not perceivable; since perceiving negative matter and/or dimensions would violate causality.

For the duality theory to act correctly, it must portray a dual universe which appears exactly like a single universe. But the theory in some ways is a victim of its own success; since this leaves very little which can be tested experimentally, to determine whether the theory is correct. The concept of an initial singularity not violating the laws of quantum mechanics through the existence of a second set of matter and dimensions seems to be valid. But since it happened about 15 billion years in the past is not readily testable. Quasars, with their dual matter and antimatter spouts; could be a result of combined dimensions within black holes; and may in the future shed some light on the correctness of the duality theory. But it will probably be far in the future before this could be observed closely. And testing at the extreme energies necessary to unite the forces, will probably also occur only far in the future.

However, the duality theory appears to provide a physical basis for heterotic string theory; since they are both basically 10-dimensional theories. The duality theory also describes both matter and energy as oscillations at and/or of the boundary between the two sets of 4 positive and negative dimensions; with an inter-dimensional boundary or inter-face existing as a quasi-2-dimensional entity which would be a line or a "string. So strings could be defined as standing waves resonances of the quasi-dimensional boundary. And since string theory encompasses both relativity and quantum mechanics, as well as the Maxwell and Yang-Mills field theories, and thus the standard model of matter; the duality theory supports string theory as well as these other theories. If the duality theory can assist string theorists in identifying which of their equations represent reality; then perhaps string theory will be able to provide testable components which would in turn support the duality theory.

15. References 1 Albert Einstein 1916 On the Special and the General Theory of Relativity Robert Lawson 1961 trans. (New York: Crown Publishers) 2 Louis de Broglie 1939 Matter and Light: The New Physics (New York: Dover) 3 Michael Byrne The Cause of Gravity(unpublished, submitted to the Los Alamos preprint server, http://xxx.lanl.gov See summary below.*) 4 Loyd Motz and Jefferson Weaver 1989 The Story of Physics (New York: Plenum Press) 5 John Gribbin and Mary Gribbin 1997 Richard Feynman - a Life in Science (New York: Penguin Books) 6 Paul W. Davies 1986 The Forces of Nature (New York: Cambridge University Press) 7 Isaac Asimov 1980 The Universe (New York: Walker and Company) 8 John Seaborn 1997 Understanding the Universe (New York: Springer) 9 Malcolm Longair 1996 Our Evolving Universe (New York: Cambridge University Press) 10 John Boslough 1985 Stephen Hawking’s Universe (New York: Avon) 11 Michio Kaku 1994 Hyperspace (New York: Oxford University Press)