The product of high speed particle collisions include several hundred types. These are not the “constituents” of the collided particles, but rather resultant debris created on site. In the 1960s, physicists were completely bewildered by the seemingly endless variety of particles being discovered in these accelerator experiments. “Today, (1984) there is no longer any doubt.  There is a deep and meaningful order in the microcosmos” which we are only beginning to understand. The varying quantities are mass, charge, and spin, and lifetime. So says Paul Davies

superforce

Finish davies book

Indian Satyendra Nath Bose discovered mathematically, that under some conditions, multiple "photons should be treated as identical particles" Einstein used his approach to find, mathematically, that at just above absolute zero, atoms would slow down to the same energy level. in this state the atoms would loose their individuality and look and behave like one giant atom. The  effect is called the Bose Einstein condensate. 

Robert Jahn: Physical, biological, and medical science have tended to trade in three conceptual currencies; matter, energy, and most recently, information. Einstein's identification of the transmutability of matter into energy has impelled much of 20th century physics. A somewhat subtler equavalence of energy and information has been established.

Rupert Sheldrake: Zoologist who wrote the book A New Science of Life, in which he expounds on his concept of morphogenetic fields. These are not matter and not energy, but information fields which contain the details to create forms. Whenever one member of a species learns a new behavior, the remainder of the species learn it more quickly.

One of the examples he uses to support his views were a series of experiments carried out by Harvard psychologist  William McDougall in the early 1920s. Rats in a task were shocked if they swam to a brightly lighted gangway, but not f they swam to an unlighted gangway. The rat’s rate of learning was measured based on number of trials till they swan directly to the unlighted gangway. It turned out that later generations of rats learned more rapidly. The experiment was continued for 32 generations and took 15 years to complete. From first to last generation was a ten fold increase in learning. Much more surprisingly, when separate studies in Scotland and Australia were designed to replicate McDougall’s experiment, the first generation rats learned almost as rapidly as McDougall’s 32nd generation.

Harman 45-47, 

 

What is  fundamental reality? 
According to Willis Harman, social scientist, academic, writer, visionary, and former President of the Institute of Noetic Sciences, the answer to this question depends on one’s metaphysical philosophy. The metaphysical options are “materialistic monism,” in which only matter and energy are real; “dualism”, which assumes the universe consists of two types of stuff: matter/energy  and mind/spirit; and “transcendental monism”; which asserts that consciousness creates reality 
.

Sociologist Pitiram Sorokin, in his four volume classic Social and Cultural Dynamics, postulated a cyclic alternation between two cultural values: ideational, which professes that true reality lies beyond the material world (and is thus not in the domain of science or scientists), and sensate, which asserts that observable matter [/energy] alone is the ultimate reality (and thus is in the domain of science and scientists).  

This difference in values was manifest in classical Greek civilization by the ideational philosophy of Plato on the one hand, and the sensate philosophy of Aristotle
 on the other. 

Sorokin also contends that ideational and sensate values may harmoniously blend to form "idealistic" values, in which true reality has both sensory and supersensory aspects. He sees this in classical Greek and Renaissance culture.
Ideational Tradition

The ideational view became manifest not only in the Platonic Academy, but also in threads of religious philosophy such as Neoplatonism and the Hermetic tradition.  These threads were eventually condemned by the Roman empire and  the Catholic church. Although briefly revived in the Renaissance by scholars such as Marcilio Ficino, the ideational tradition has been largely drowned out by the popularity of Aristotle’s objective  materialism.
objective  materialism nurtured by metaphysics
Interestingly, Aristotle’s objective  materialism appears to have gotten a boost from the mystically based Hermetic tradition, which Harman believes to be in the tradition of Transcendental monism.
 The Englishman Robert Fludd, and other Hermetic philosophers of Rosicrucian spirit,  urged universal reformation in education, religion, and learning, especially in the sciences. 
In continental Europe in the early 1600’s,  science was viewed (or confused) by many, especially in the Catholic church, with occult magic, and the occult  was often considered to be the work of the devil. There was in fact a co-mingling of science and the Hermetic tradition, which is made evident by the fact that one candidate for authorship of the Hermetically related Rosicrucian Manifestos is Joachim Jungius, a noted mathematician admired by Leibniz. 
 Men of science and learning were at risk of the witch’s persecution. 
 Remember Copernicus and Galileo
.  During the Thirty Years War, the church’s  Counter Reformation crushed all continental opposition to the Catholic church. 
Samuel Hartlib, John Dury, and Johann Amos Komensky (Comenus), spearheaded an effort in England to advance the Rosicrucian ideals of universal reformation in education, religion, and learning. Their efforts culminated in the Establishment of the Royal Society. 

 The second generation of Fellows at the Royal Society was dominated by the immanent mathematician Isaac Newton. In his book on Newton, Frank E. Manuel includes a chapter on Newton’s interest in alchemy.  Frances  A. Yates, a distinguished Renaissance scholar, notes that Newton was profoundly preoccupied with the search for One, for the One God and the divine Unity revealed in nature.  
 This was perhaps the beginning of the quest for a Grand Unified Theory. (GUT)
Yates argues that the main influence on the new turning towards the world in scientific inquiry lay in the religious attitudes fostered in the Hermetic-Cabalist tradition. 

Harman also notes that Science and metaphysics have been linked in the Foundation of the Royal Society.

Newtonian Mechanics 
Aristotle believed that force causes motion, but his thoughts on motion were vague.
  Galileo believed more accurately that motion is normal; that force causes a change in motion. 
Newton followed up on Galileo’s observation. In his Philosophiae Naturalis Principia Mathematica, or Principia, first published in 1687, Newton extrapolated on the work of Brahe and Kepler to develop his laws of motion.
 It has been said that Newton unified heaven and earth with his theory of gravity. 
The conceptual giant of “Newtonian Mechanics” developed over the next decades after the Principia, and required the contribution of many more scientists. The Newtonian universe is made up of matter in empty space. Although Newtonian Mechanics applies only to the motions of macroscopic bodies, it was thought by its supporters that if one had the necessary data, the actions of the universe could be predicted, like clockwork, at any given time in the future. The clockwork universe lends itself to the concept of absolute time and space. 
Interestingly, Newton himself was not an absolutist. He believed that both absolute time and location are quantities which cannot be observed, but must be inferred from relative time and location.

Even with the assumption of absolute time and space , the Newtonian clockwork universe was doomed to failure. The French Mathematician Henri Poincare dealt perhaps the first blow to the idea of when he found that Newton’s laws only suffice for two point masses. For formal mathematical reasons, Newton’s basic equations become unsolvable for even only three bodies; the answer can only be found by a series of approximations. Poincare’s discovery was an early step in the development of Complexity or Chaos theory
. The Newtonian grand machine concept of the universe was not valid in even the most rudimentary sense. 
Nevertheless, Newtonian Mechanics dominated western science for centuries. 

James Clerk Maxwell’s Theory of Electromagnetism

In the mid 1860s, James Clerk Maxwell developed the analytic principles of electromagnetism. Maxwell’s Treatise is probably, after Newton’s Principia, the most renowned book in the history of physics. Although the basic equations were actually formulated by other early scientists, Maxwell integrated them into coherent whole
, and determined that light is an electromagnetic wave.  
Einstein’s Theories 

As science progressed, it was found that Newton's Laws did not give the right answers under certain circumstances: Not only did it not work for more than two point masses; it also did not work for objects moving very fast or for very small particles, nor for non-uniform (ie accelerated) motion.

Einstein brooded over an apparent conflict between Maxwell’s equations and Newton’s laws of motion. It stemmed from the Michaelson Morley experiment which suggested that there was no ether medium to carry  light, and thus according to Einstein light always travels at the same speed, no matter how fast or in what direction the observer is moving. 

This could be explained if distances and times appeared different to observers traveling at different speeds. A formula for converting the times and distances measured by one observer to those measured by another (traveling at different speeds) was put forward by  Hendrik Antoon Lorentz. 
Maxwell’s equations worked perfectly under this transformation, but Newton’s did not. Einstein solved the problem with his special theory of relativity. He took the constancy of the speed light as a starting point and worked out the consequences. He arrived at Lorentz’s transformation from a new direction and gave it a new perspective. There were no absolute  measures of space or time. 

As material objects approach the speed of light, they become more massive and shorter (Lorentz Contraction).  Traveling at the speed of light, a material object would have infinite mass and zero length. 
A corollary of this Special Theory of Relativity was that Maxwell’s equations were the basic laws of the physical world. Newton’s laws were an approximation. From E=M(C squared), mass is just an immensely concentrated form of stored energy. All this was based on the assumption that the ratio  of electromagnetic and electrostatic units of charge is constant. Einstein’s theory explained perfectly the way atomic particles behave when traveling close to the speed of light, and accounted for lost mass when a radioactive atom decays into two smaller ones.

Einstein’s theory that nothing could exceed the speed of light flew in the face of Newton’s law of gravity, which said that gravity could be felt instantly. Einstein resolved the dilemma by proposing that gravity is the curvature of space. Einstein calculated that ripples of gravity travel at exactly the speed of light. The result was his General Theory of Relativity.

Still, Einstein based his invariance of the speed of light on the conclusion of the Michaelson Morley experiment, which was that there was no ether medium to transmit light. That conclusion was disputed by Dayton Clarence Miller, a renowned physicist, who consistently found small positive results for an ether when his interferometer measurements were carried out at high altitude, to reduce the tendency of any alleged moving ether to be arrested by its local surroundings. His meticulous results were disregarded by those in the scientific seats of authority.
 

Glenn Starkman, ironically from Case Western, considered the home of the original  Michaelson Morley studies,  and colleagues Tom Zlosnik and Pedro Ferreira of the University of Oxford are now resurrecting the ether concept in a new form in an attempt to solve the puzzle of dark matter, the mysterious substance that was proposed to explain why galaxies seem to contain much more mass than can be accounted for by visible matter. They posit an ether that is a field, rather than a substance, and which pervades space-time. "If you removed everything else in the universe, the ether would still be there," says Zlosnik.
 
Is this ether field the same as the Zero Point Field? Does the existence of an ether field, as opposed to an ether substance, effect Einstein’s Special Theory of Relativity?
Physics and the GUT 
Einstein was not content with his two relativity theories; he wanted to expand his general theory to include Maxwell’s Equations. For the last 20 years of his life, he secluded himself in a modest house in Princeton NJ, devoting all his energy to try to write an equation that united gravity and EM. He failed, but the quest for a Grand Unified Theory was now becoming  a major scientific preoccupation. 
Physicists have come to understand that the known universe is governed by the four forces of gravity, electromagnetism, and the weak and strong nuclear forces. The strong nuclear force holds the protons and neutrons of the nucleus together; the weak nuclear force allows neutrons to turn into protons, giving off radiation in the process. The atomic bomb releases the power of the strong nuclear force. 
The EM force is billions and billions of times stronger than the force of gravity. That’s why the atoms of earth or concrete stop an object which is falling due to the force of gravity.

Physicists since Einstein have been trying to understand gravity, and to reduce the expressions for the four forces of the universe in a single equation.

By the 1950s, Richard Feynman, Julian Schwinger, Sin-Itiro Tomanaga and Freeman Dyson had laid the foundation for a synthesis of Special relativity and QM called Quantum Field Theory. 

Quantum Electro Dynamics (QED) describes electromagnetic activity in terms of virtual messenger photons. It allows a procedure for calculating the results of any interaction between photons and electrons, however complicated. This theory is consistent with the principles of both quantum theory and relativity theory.  

Kusla Klein theory unifies Maxwell's Theory of Electromagnetism and Einstein's General Theory of Relativity (Gravity).

String theory
String theory, which asserts that all phenomena are made up of very tiny strings of energy, which vibrate in varying ways.has been a major contender in the attempt to shoehorn the universe into that single GUT equation. Edward Witten showed that the original 5 different versions of string theory were merely different perspectives on the same thing; this theory was called “M” theory, and requires 11 dimensions. String theory also predicts multiple universes. These dimensions and universes are predicted by mathematics. 

Without intending disparagement, the concept of multiple dimensions and universes  in string theory may be compared with the concept of epicycles in predicting the motions of the planets in medieval astronomy. Each is an analytical construction that fits the mathematical data, but provides no continuity in the structuring of multiple epicycles, dimensions or universes.   

Interestingly, Leonard Susskind, known as the “Father of String Theory”, with the publication of his latest books, The Cosmic Landscape and The Black Hole War is at the epicenter of current thinking about the nature of the universe. 
 

According to Susskind,  String Theory is based on Quantum Mechanics and describes a system of elementary particles similar to those in our universe. It assumes all material objects interact through gravitational forces, and the universe has black holes, and we have impressive evidence that string theory is a mathematically consistent theory of some world…

Susskind notes “There is something crazy about string theory that I first came across in 1969, but it is so crazy that string theorists don’t even want to think about it…  the mathematics of string theory implies an absurdly violent case of quantum jitters [zero point fluctuations], with fluctuations so ferocious that the pieces of an electron would spread out to the ends of the universe. To most physicists, including string theorists, that seems so crazy that it is unthinkable.”

“String theory …places every bit of information, whether in black holes or black newsprint, at the outer edges of the universe” 
.

The appearance of this information  at the outer edges of the universe for Susskind constitutes a “holographic principle”; a peculiar type of non-locality arrived at apparently independently from David Bohms holographic concept of the 1980s.
 

The concept of a “holographic universe” has been supported by the results of an investigation into gravity waves by a German team. Their gravity wave detector had been plagued by an inexplicable noise. According to a  researcher at Fermilab in Batavia Illinois,  the noise is a holographic , and leads to the conclusion of a holographic universe. 
 
Complexity Theory; Its about more than particles.

By subsuming the very large, the very small, and the very fast under one equation, GUT enthusiasts would claim a major intellectual victory. 

However, other scientists have very different views. 

Just as most people would agree there is much more to reality than Newtonian descriptions of the motions of material bodies, most people would agree there is more to reality than a blind interplay of particles and energy described by a GUT.

In nature systems are observed to be governed by order in the midst of chaos. Ilya Prigogine addressed the question of why there is order in the world. He came up with a Theory of Dissipative Structures, in which a structure can become self organizing if it has an incoming supply of material and energy.

Such self organizing structures exhibit emergent properties, and are found everywhere: solotons, heated water in a pot, a living cell. A soliton is a coherent group of particles or waves that is held together by an incoming energy supply. Examples are laser beams, hurricanes, and tidal waves. They are found in air, water, metals, plasmas, and can be thought of as material objects as well as movements of energy. 

Phil Anderson is a Nobel Prize winner in condensed matter physics. He disagrees strongly with reductionistic sciences such as particle physics, which assert that "fundamental" particles hold all the secrets and are the most important. He supports the notion of emergent properties, which says that the total is greater than the sum of the parts; i.e. unexpected behaviors "emerge" from large numbers of component parts
. Interestingly Anderson also disagrees with Ilya Prigogine and his Theory of Dissipative Structures. 
 

The division between Prigogine and Anderson mirrors the disarray Complexity Theory advocates found themselves in when they attempted to achieve a unified theory of complex systems. 

The Ionian Enchantment Edward O. Wilson speaks of his experience of the Ionian Enchantment, which he explains as an expression coined by physicist and historian Gerald Holton "It means a belief in the unity of the sciences- a conviction, far deeper than a mere working proposition, that the world is orderly and can be explained by a small number of natural laws”. He sees the Enchantment expressed in the attempt of physicists to unite the four known universal forces into a GUT. “Einstein was Ionian to the core… he said … ‘It is a wonderful feeling to recognize the unity of a complex of phenomena that to direct observation appear to be quite separate things.’”
. 
Wilson argues that the enlightenment, with its emphasis on rationality and science, basically had it right. He supports the enlightenment concept of unity of knowledge, based on reductionism, as the best means of protecting the environment, as well as humanity. 

This is not to say that Wilson is in opposition to the science of complexity. He supports the concept of emergent properties. For example, while he believes that physical processes produce the mind, he also believes we lack a sufficient grasp of the emergent, holistic properties of the large number of neurons, neurotransmitters, and hormones that make up the physical brain
. Wilson understands complexity theory to be a search for algorithms used in nature that display common features across many levels of organization. He believes the techniques used to generate the algorithms used in “artificial life” are heavy on non-linear transformations and light on system facts. All too often any emergent behavior seen in developing algorithms is attributed to some natural significance. 

Quantum physics 
Einstein's laws still did not give good results for very small particles. Einstein and Maxwell’s theories were useless at defining what goes on inside atoms, or explaining phenomena such as the Compton effect and the photo electric effect, where electromagnetic radiation causes a current of electrons.
In 1801, the British physicist Thomas Young appeared to prove light was a wave from the results of his “Double Slit Experiment”, which showed that multiple light sources produce interference patterns; yet in 1839, it was first shown that light waves falling on metal caused the emission of electrons, which suggests that light has particle properties. 

Maxwell made the point that although the things we call photons and electrons appear to us to behave sometimes like particles and sometimes like waves, we should not make the mistake of thinking that they are either
. 

Louis de Brogli  generalized wave particle duality by associating  a wave length not only with mass-less photons, but also electrons, and in fact to any material body. Validity of the de Broglie hypothesis has been confirmed for macromolecules, as well as molecules, atoms, and subatomic particles.

Quantum physics, developed In the late 1920s, was very successful in predicting what happens inside the quantum world. It provided explanations for a wide range of phenomena, including spectral lines, the Compton effect and the photo-electric effect, in which light falling on a metal plate may liberate electrons. 

Max Plank produced a formula in an “act of desperation” which allowed matter to absorb radiant energy only in discreet amounts, or quanta. Einstein completed the coup in 1905 by asserting that radiation itself comes in discreet packets, now called “photons”. 

Niels Bohr's explanation was that an electron radiates only when it jumps from one orbit (energy level) to another and that the orbits have to have the proper difference in energy to account for any emission of photon light. 

Einstein virtually ignored Quantum Mechanics, since it relied on probability, and he felt that God would not play dice with the universe. It is also difficult to interpret on a macroscopic scale. 

The quanta concept led to further assumptions about matter and energy having both wave and particle like characteristics, which kept electrons in their place and in particular orbits
. 

The combined theories of kinetic theory of gasses, thermodynamics, and Maxwell’s equations seemed to indicate that all of the kinetic energy of molecules should long ago have been radiated away, leaving a cold dead universe. 

Quantum physicists struggled with the question of why an electron orbits around a proton, like a planet orbiting around the sun. In the atomic world, any moving electron, which carries a charge, would eventually radiate away its energy and spiral into the nucleus, causing the entire atomic structure to collapse
.  Nature seemed to have some hidden mechanism which allowed a balance to be reached between the radiation that atoms emitted and absorbed.
Zero Point Field

That hidden mechanism may well be the Zero Pont Field. Physicists have discovered that empty space turns out to not be empty, but is in fact a writhing sea of energy. Scientists calculate that one teaspoon of empty space contains enough energy to boil all the oceans of the world. Seen in this perspective, physical matter can be seen more as a froth appended to the churning sea. Traditionally, physicists have ignored the effects of the quantum vacuum, or Zero Point Field, saying it cancels itself out.
Interestingly, Timothy Boyer and Hal Puthoff showed that if you take into account the Zero Point Field, you don’t have to depend on Bohr's Quantum Mechanical model. You can show mathematically that electrons loose and gain energy constantly from the ZPF in dynamic equilibrium, balanced at exactly the right orbit. Electrons get their energy to keep going because they are refueling by tapping into these fluctuations of empty space

Puthoff showed that fluctuations of the ZPF drive the motion of subatomic particles and that all the motion of all the particles generates the ZPF.  

Timothy Boyer showed that many of the weird properties of subatomic matter which puzzled physicists and led to the formulation of strange quantum rules could easily be accounted for in classical physics, if you include the ZPF: uncertainty, wave-particle duality, the fluctuating motion of particles all had to do with interaction of the ZPF and matter. 

Gravity has remained a mystery to physicists, being billions of times weaker than the other of the four forces. Even Einstein, who was able to describe it thru his general theory of relativity, could not explain where it came from or how to relate it to the other fundamental forces. 

Hal Puthoff demonstrated mathematically that gravitational effects were entirely consistent with zero point particle motion. Tying gravity to Zero Point energy solved a number of problems that had troubled physicists for centuries. It answered why gravity is weak and can’t be shielded (the ZPF can’t be shielded). it also explained why we can have positive mass and not negative mass .
 

Other anomalies of the subatomic world, such as non-locality and it’s dependence on human consciousness,  transcend the issue of whether  Quantum Theory or ZPF is used as a model. 

Non-locality The EPR thought experiment was devised by Einstein Podolsky and Rosen in an attempt to discredit the new quantum physics. This thought experiment said that if quantum theory were correct, a change in spin of one particle in a two particle system would effect its twin simultaneously, instantaneously, even if the two had been widely separated in space. A mathematical proof of this was produced by JS Bell in 1964, and experimentally confirmed in 1982. At the University of Paris a research team led by physicist Alain Aspect proved J.S. Bell’s Theorem: they discovered that under certain circumstances subatomic particles such as electrons are able to instantaneously communicate with each other regardless of the distance separating them. The particles are said to be “entangled”.Their experiment showed that the material universe is "non-local." This effect is not necessarily the result of a transfer of information, but could be a consequence of the one-ness of apparently separate objects. 
A holographic universe? University of London physicist David Bohm suggested that Aspect's findings imply that objective reality does not exist, that despite its apparent solidity the universe is at heart a phantasm, a gigantic and splendidly detailed hologram. 
 In this view reality consists of an implicate and explicate order. 

“In the enfolded [or implicate] order, space and time are no longer the dominant factors determining the relationships of dependence or independence of different elements. Rather, an entirely different sort of basic connection of elements is possible, from which our ordinary notions of space and time, along with those of separately existent material particles, are abstracted as forms derived from the deeper order. These ordinary notions in fact appear in what is called the "explicate" or "unfolded" order, which is a special and distinguished form contained within the general totality of all the implicate orders.”

A conventional three-dimensional hologram made with the aid of a laser provides an analogy to his implicate and explicate order. To make a hologram, the object to be photographed is first bathed in the light of a laser beam. Then a second laser beam is bounced off the reflected light of the first and the resulting interference pattern (the area where the two laser beams commingle) is captured on film. When the film is developed, it looks like a meaningless swirl of light and dark lines. [ the implicate order] But as soon as the developed film is illuminated by another laser beam, a three-dimensional image of the original object appears [the explicate order] . 
The three-dimensionality of such images is not the only remarkable characteristic of holograms. If a hologram of a rose is cut in half and then illuminated by a laser, each half will still be found to contain the entire image of the rose. Indeed, even if the halves are divided again, each snippet of film will always be found to contain a smaller but intact version of the original image. Unlike normal photographs, every part of a hologram contains all the information possessed by the whole. The "whole in every part" nature of a hologram provides us with an entirely new way of understanding organization and order. 
For most of its history, Western science has labored under the bias that the best way to understand a physical phenomenon, whether a frog or an atom, is to dissect it and study its respective parts
.

Bohm’s holographic concept stands this reductionism on its head. 

Holographic brain
In a series of landmark experiments in the 1920s, brain scientist Karl Lashley found that no matter what portion of a rat's brain he removed he was unable to eradicate its memory of how to perform complex tasks it had learned prior to surgery. The only problem was that no one was able to come up with a mechanism that might explain this curious "whole in every part" nature of memory storage. Then in the 1960s Carl Pribram encountered the concept of holography and realized he had found the explanation brain scientists had been looking for. Pribram believes memories are encoded not in neurons, or small groupings of neurons, but in patterns of nerve impulses that crisscross the entire brain in the same way that patterns of laser light interference crisscross the entire area of a piece of film containing a holographic image. In other words, Pribram believes the brain is itself a hologram. Pribram's theory explains how the human brain can store so many memories in so little space. It has been estimated that the human brain has the capacity to memorize something on the order of 10 billion bits of information during the average human lifetime (or roughly the same amount of information contained in five sets of the Encyclopaedia Britannica). 

In addition to their other capabilities, holograms possess an astounding capacity for information storage--simply by changing the angle at which the two lasers strike a piece of photographic film, it is possible to record many different images on the same surface. It has been demonstrated that one cubic centimeter of film can hold as many as 10 billion bits of information. Our uncanny ability to quickly retrieve whatever information we need from the enormous store of our memories becomes more understandable if the brain functions according to holographic principles. 
Indeed, one of the most amazing things about the human thinking process is that every piece of information seems instantly cross- correlated with every other piece of information--another feature intrinsic to the hologram. Because every portion of a hologram is infinitely interconnected with every other portion, it is perhaps nature's supreme example of a cross-correlated system. 

The storage of memory is not the only neurophysiological puzzle that becomes more tractable in light of Pribram's holographic model of the brain. Another is how the brain is able to translate the avalanche of frequencies it receives via the senses (light, sound, etc) into the concrete world of our perceptions. Encoding and decoding frequencies is precisely what a hologram does best. Just as a hologram functions as a sort of lens, a translating device able to convert an apparently meaningless blur of frequencies into a coherent image, Pribram believes the brain also comprises a lens and uses holographic principles to mathematically convert the frequencies it receives through the senses into the inner world of our perceptions. An impressive body of evidence suggests that the brain uses holographic principles to perform its operations. Pribram's theory, in fact, has gained increasing support among neurophysiologists. 

Pribram's belief that our brains mathematically construct "hard" reality by relying on input from a frequency domain has also received a good deal of experimental support. It has been found that each of our senses is sensitive to a much broader range of frequencies than was previously suspected. Researchers have discovered, for instance, that our visual systems are sensitive to sound frequencies, that our sense of smell is in part dependent on what are now called "osmic frequencies", and that even the cells in our bodies are sensitive to a broad range of frequencies. Such findings suggest that it is only in the holographic domain of consciousness that such frequencies are sorted out and divided up into conventional perceptions. 
But the most mind-boggling aspect of Pribram's holographic model of the brain is what happens when it is put together with Bohm's theory. For if the concreteness of the world is but a secondary reality and what is "there" is actually a holographic blur of frequencies, and if the brain is also a hologram and only selects some of the frequencies out of this blur and mathematically transforms them into sensory perceptions, what becomes of objective reality? 

Put quite simply, it ceases to exist. As the religions of the East have long upheld, the material world is Maya, an illusion, and although we may think we are physical beings moving through a physical world, this too is an illusion. 

Quantum holography

According to an article in the American Institute of Physics, it's possible to build a hologram of the hidden object provided that the photons in the illuminating beam are entangled with photons in another beam. Each photon in an entangled pair has properties (such as momentum or polarization) that are unknown until a measurement is performed on one photon or the other. When a property of one of the photons is measured, corresponding information about its entangled mate is instantly determined. In quantum holography, the researchers measure the simultaneous arrivals of an illuminating photon that is sent into the chamber and a companion photon in the other entangled beam. This measurement tells the researchers about the interference of various possible paths that the single photon inside the chamber could travel. And it's the interference of the possible paths that encodes the holographic image of the hidden object. Very spooky indeed. Edgar Mitchell, former astronaut, and founder of the Institute of Noetic Sciences, has written a paper which presents a hypothesis for integrating psi phenomena such as ESP into the framework of modern science via the quantum holograph. 

Quantum reality and  human consciousness
Quantum Mechanics researchers have long accepted that the spin of a particle will always be found to point along whichever axis is chosen by the experimenter as his reference. Wave particle duality depends on the act of observation: looking collapses “it” into a particle. Somehow the observer’s consciousness is effecting what is observed. This is certainly a macroscopic effect. Perhaps for this reason, the study of consciousness as a science has moved more towards the mainstream. 
Some scientists  see Quantum Mechanics at work in the biology of living tissue,  and see it as a key in unraveling the mysteries of the human mind and consciousness.  The Japanese physicist Kunio Yasue, the American physicist Gordon Globus and others claim that brain substrates uphold second-order quantum fields
. Of course another issue is location of the seat of consciousness, which  may not just be in the brain. 
 
Biological Coherence
Fritz Popp et al have discovered that photons of light are produced in the DNA of living tissue. They have also discovered that these biophotons are coherent; with the same frequency and in phase; like a laser; a state called "superradience”
.

Vector Potential
According to Chen Ning Yang, of the Institute for Theoretical Physics, State University of New York, Heinrich Hertz and Oliver Heaviside chose to ignore for posterity the Scalar and Vector Potential terms in Maxwell’s Equations, noting that these terms do have measurable meaning in quantum mechanics
.

In 1959, Yakir Aharonov and David Bohm proposed that a moving electron can have its phase altered by the vector potential of the electromagnetic field of a nearby object, without actually encountering the object or its magnetic field. Using an advanced form of electron microscope, in several sets of tests, Akira Tonomura demonstrated conclusively in 1982 and 1986 that the Aharonov-Bohm effect was real. “Physicists may differ in their interpretation of the AB effect, but no one doubts its existence”.

The Vector Potential is now being explored for manipulating mass (i.e. gravity) for space exploration
. Interestingly, a connection between inertial forces and the zero point field can also be supported
.
Dr. William Tiller believes that human consciousness can generate a physical space conditioned by subtle energy, and that this subtle energy is related to the magnetic vector potential of classical electrodynamics, and that this subtle energy may result in “psi” or psychic phenomena
.
A synthesis of science and mysticism

Einstein, Werner Heisenberg and Erwin Schrodinger all had spiritual beliefs.

Particle Physicist Fritjof Capra sees in QM a parallel with ancient spirituality of eastern religion. He sees in the current transformation a movement away from the sensate culture of the Enlightenment towards the ideational [as in Pitiram Sorokin] ; in his view a movement away from the competitive, rational and analytic "yang" of western society towards the   cooperative, intuitive and synthesizing "yin" of eastern society.

Consciousness creating reality
Aside from the issue of understanding the basis of a scientific mechanism of consciousness, there is also a trend to see consciousness not just as the perception but also the creation of “what is out there”.

Roger Sperry, a neuroscientist from Cal Tech, won the Nobel prize for work characterizing the left and right brain. He put his thoughts into a lead article for the 1981 Annual review of Neuroscience titled Changing Priorities. In the article he says we are leaving behind determinism, behaviorism, and the materialism of the science of the past. “we are having to recognize the primacy of inner conscious awareness as a causal reality.”

In this context, consciousness could be seen as processing Bohm’s implicate order to arrive at an explicate order. Were this the case,  true reality could be seen as having both sensory and supersensory aspects, and thus qualify our culture as having "idealistic" values, on par with classical Greek and Renaissance cultures.
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� Aristotle considered Thales of Miletus, who believed the basis of all matter was water, living two centuries earlier, to be the founder of the physical sciences. 
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� Foundation of the Royal Society in 1660 influenced early science, and for the first three decades of its existence, “Rosicrucianism, freemasonry, and the Royal Society were not just to verlap, but virtually indistinguishable from one another (Baigent and Leigh 1989 p. 145. the fonders, including Robert Boyle, Christopher Wren, and the first president, Robert Moray were steeped in the esoteric metaphysical traditions of Freemasonry, Rosi, Neo-platonc and Hermetic thought. Isaac Newton, president from 1703 to 1727, was strongly influenced by the Hermetic tradition throughout is life. Global mind change p. 29 f.


� Aristotle said "motion is the fulfillment of what exists  potentially insofar as it exists potentially"


Change and motion: Calculus made clear  The Teaching Company


� The First law or law of inertia: Every body perseveres in its state of being at rest or of moving uniformly straight forward except insofar as it is compelled to change its state by forces impressed. The Second Law: A change in motion is proportional to the motive force impressed and takes place along the straight line in which that force is impressed. 


The  Third law; For every action, there is a reaction 


Note that the Force = Mass times Acceleration formulation did not occur in any of the three editions of the Principia.
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Gauss's law, also known as Gauss's flux theorem, is a law relating the distribution of electric charge to the resulting electric field.


Gauss's law for magnetism is one of Maxwell's equations, the four equations that underlie classical electrodynamics. It states that the magnetic field B has divergence equal to zero, in other words, that it is a solenoidal vector field. It is equivalent to the statement that magnetic monopoles do not exist. Rather than "magnetic charges", the basic entity for magnetism is the magnetic dipole. (Of course, if monopoles were ever found, the law would have to be modified, as elaborated below.)


Faraday's law of induction describes a basic law of electromagnetism, which is involved in the working of transformers, inductors, and many forms of electrical generators. The law states


The induced electromotive force or EMF in any closed circuit is equal to the time rate of change of the magnetic flux through the circuit.


Ampère's circuital law, discovered by André-Marie Ampère in 1826, relates the integrated magnetic field around a closed loop to the electric current passing through the loop. 





� The Man Who Changed Everything: The Life of James Clerk Maxwell Basil Mahon p. 180 f.





� Richard Milton: Michelson-Morley & the Story of the Aether Theory www.cellularuniverse.org/AA2MM_Aether.htm


� � HYPERLINK "http://www.mkaku.org/forums/archive/index.php?t-83.html" �Ether returns in a bid to oust Dark matter �: www.mkaku.org/forums/archive/index.php?t-83.html


� The Black Hole War by Leonard Susskind p. 7.


� Paul Davies Superforce


� The Cosmic Landscape review: � HYPERLINK "http://www.nyas.org/publications/readersReport.asp?articleID=48" �http://www.nyas.org/publications/readersReport.asp?articleID=48�


The Black Hole War review: � HYPERLINK "http://physics.suite101.com/article.cfm/the_black_hole_wara_review" �http://physics.suite101.com/article.cfm/the_black_hole_wara_review�


� Leonard Susskind The Black Hole War p. 293 f.


� 


� http://www.newscientist.com/article/mg20126911.300-our-world-may-be-a-giant-hologram.html


� Mitchell Waldrop Complexity


George Cowan was administrator at Los Almos during the development of the atomic bomb under the Manhattan Project. He became director of the Santa Fe Institute, which was dedicated to the study of non-linear science. Cowan observed that science in the 20th century has typically been reductionistic: to do science, you must dissect the world into smaller and smaller pieces. This leads to fragmentation of science and the overlooking of opportunities. Real world problems demand a more holistic approach.
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� Some Science Adventures With Real Magic, William Tiller PhD Walter Dibble, Jr., PhD. p. 265.








