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Introduction to Superstring Theory 
and its postulated 10-dimensional Universe 

 

New theories have recently emerged to explain discoveries in the Macroscopic universe as well as 

within the subatomic world.  There are 4 observable forces in Nature.  Quantum Mechanics describes 

well the electromagnetic force (light, radio, magnetism), the strong nuclear force (what binds protons 

together with neutrons), and the weak nuclear force (seen in radioactive decays).  Einstein’s General 

Relativity describes gravity.  Like oil and water, the two theories don’t mix.  Each theory has 

developed independently of the othe, and each has had unparalleled success as long as it has stayed 

within its domain. 

 

There is consent among mainstream physicists that at one moment the 2 theories must have been 

contained within a larger one.  This moment coincides with the “Big Bang” that suggests our Universe 

evolved instantaneously from an expanding point of infinite density and energy.  The secret of the Big 

Bang’s origin lies with merging these 2 theories into a higher one -- physics’ Holy Grail “Theory of 

Everything” that has eluded the greatest physicists (including Einstein).  Among many theories that 

have been proposed to contain both General Relativity and Quantum Mechanics is superstring theory 

(and its recent intellectual descendant “M-Theory”).  [StealthSkater note: Matti Pitkanen's 

Topological GeometroDynamics (TGD) additionally combines GR and QM with a mathematically 

robust theory of Consciousness and Quantum-Biology => doc   pdf   URL  ] 

 

The most challenging notion about superstrings is the rigid requirement for a 10-dimensional 

Universe.  We have trouble visualizing more than 3-dimensions.  Einstein proved that time can not be 

separated from 3-dimensional space, although it is hard to picture what space-time looks like.  In 

retrospect, had Einstein followed course and allowed for more dimensions as he did with time, he might 

have discovered what the some of Science's minds are leaning toward now. 

 

Recent developments in M-theory have shown that all of the variant superstring theories are one-

and-the-same.  And these recent developments have radically modified the 30-yr-old Big Bang 

concept, allowing for millions of "big bangs" occurring in a never-changing Multiverse which may 

also contain parallel universes and alternate worlds (and Heaven and Hell???).  [SS note: 

Pitkanen's TGD Universe explains the 'Big Bang' and magnetic monopoles from a completely 

different perspective than M-theory which is based on the Standard Model of particle physics.  

The so-called "Multiverse" turns out to be the TGD Universe.] 

 

This document summarizes this development up to last week’s (04/16/01) announcements.  It is 

largely based and taken-in-context from Michio Kaku’s excellent book Hyperspace ISBN 0-385-47705-8 

(which is a MUST-buy, it’s a $14 paperback at any mall bookstore and is the best of its genre I’ve ever read!  

What I’ve extracted here does not do the subject total justice.  You really need to get the complete book for 

yourself!) 
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“If my colleagues and I are right, we may soon be saying good-bye to the idea that our universe 

was a single fireball created in the Big Bang.”    (Andrei Linde of Stanford University in the cover 

article for the Nov’94 issue of Scientific American) 
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From Hyperspace by Dr. Michio Kaku  ISBN 0-385-47705-8 [note: buy it!  you will thank me!]: 

 

 

Perhaps the most deeply entrenched common-sense notion about our World is that it is 3-

dimensional.  It goes without saying that length, width, and breadth suffice to describe all objects in 

our visible universe.  If we include time as another dimension, then 4 dimensions are sufficient to 

record all events in the Universe.  No matter where our instruments have probed from deep within the 

atom to the farthest reaches of the galactic cluster, we have only found evidence of these 4 dimensions.  

To claim otherwise publicly that other dimensions might exist or that our Universe may coexist with 

others is to invite certain scorn. 

 

Yet there is a growing acknowledgement among physicists worldwide (including several Nobel 

laureates) that the Universe may actually exist in higher-dimensional space.  Attempts to “splice” 

Quantum Mechanics and Relativity together have always failed.  However if we add one more 

dimension -- a 5
th

 dimension -- then the equations governing light and gravity appear to merge together 

like 2 pieces of a jigsaw puzzle.  Light, in fact, can be explained as vibrations in the 5
th

 dimension.  In a 

similar way, higher dimensions allow for describing all 4 observable forces under the same 

mathematical umbrella. 

 

A major problem is accepting such a radical notion is that our senses only perceive 4 dimensions.  

Vector Analysis is the calculus of vectors.  It is a quantum leap upwards from 2
nd

-year college calculus.  

The mathematical tool of choice for investigating General Relativity is Tensor Analysis which in its 

purest form allows for any number of dimensions (i.e., more than the 3 in standard vector analysis).  

From p.166 of Schaum’s Outline Series “Theory and Problems of Vector Analysis (and an introduction 

to Tensor Analysis)”, Dr. Murray Spiegel of Rensselaer Polytechnic Institute states “The fact that we 

cannot visualize points in spaces of dimensions higher than three has of course nothing whatsoever 

to do with their existence.” 

 

While straightforward, Tensor Analysis is one of the most complicated forms of mathematics.  Many 

tensor equations can be formulated only up to a certain qualitative state.  Further derivations can yield 

multiple solutions which deny a simple E=MC
2
-type quantitative form.  This was a major problem for 

superstring theory in which millions of solutions existed.  But mathematics hadn’t progressed far enough 

to be able to tell which solution was the correct one.  And the experimental means to generate the 

fantastic energies to split an atom down to the impossibly-small Planck size (10
-35

 m) in order to test the 

superstring hypothesis are on the order of a black hole and way beyond our present-day technological 

reach. 

 

“Fields” were first introduced by the great 19
th
 century British scientist Michael Faraday.  Simply 

put, a field is a collection of numbers defined at every point in space that completely describes a force at 

that point.  What makes Faraday’s field concept so powerful is that all forces of Nature can be 

expressed as a field.  However, we need one more ingredient before we can understand the nature of 

any force.   We must be able to write down the equations that these fields obey.  The progress of the 

past 100 years in Theoretical Physics can be succinctly summarized as the search for the Field 

Equations of the forces of Nature. 

 

In the 1860s, Scottish physicist James Clerk Maxwell wrote down the field equations for 

Electricity and Magnetism.  In 1915, Einstein discovered the field equations for Gravity.  The field 

equations for subatomic forces were finally written down in the 1970s utilizing the earlier work of 

Yang and Mills.  However, the puzzle that has stumped the greatest minds in physics within this century 

is why the subatomic field equations look so vastly different from the field equations of Einstein.  In 

other words, why Quantum Theory is so radically different from General Relativity. 
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Perhaps the reason for their failure is they were trapped by common sense.  Confined to 3 or 4 

dimensions, the field equations of the subatomic world and the Macroscopic universe are impossible to 

unify.  But if one allows for higher dimensions (i.e., hyperspace), the Yang-Mills field, Maxwell’s field, 

and Einstein’s field can all be placed within comfortably.  The other advantage of field theory is that it 

allows us to calculate the precise energies at which we can expect space and time to form wormholes.  

Unlike the ancients, we have the mathematical tools to guide us in building machines that may one day 

bend space and time to our whims. 

 

On June 10, 1854, a new geometry was born.  The theory of higher dimensions was introduced 

when Georg Bernhard Riemann gave his celebrated lecture before the faculty of the University of 

Gottingen in Germany.  The old geometry of Euclid -- in which all geometric figures are 2- or 3-

dimensional -- came tumbling down as a new Riemannian geometry emerged from its ruins.  Within 6 

decades of Riemann’s lecture, Einstein would use 4-dimensional Riemannian geometry to explain the 

creation of the Universe and its evolution.  And 130 years after Riemann’s lecture, physicists would use 

10-dimensional geometry to attempt to unite all the laws of the physical Universe. 

 

At a very early age, Riemann exhibited his famous traits: fantastic calculational ability coupled with 

timidity and a life-long horror of any public speaking.  Painfully shy, he was the butt of cruel jokes by 

other boys, causing him to retreat further into the intensely private world of mathematics.  Riemann’s 

father scraped together enough funds to send his 19-year-old son to the renowned University of 

Gottingen where he first met Carl Friedrich Gauss (the acclaimed “Prince of Mathematicians” and one 

of the greatest mathematicians of all time). 

 

The decisive break with Euclidean geometry came when Gauss asked his student Riemann to 

prepare a presentation on “the Foundation of geometry”.  Gauss was keenly interested in seeing if his 

student could develop an alternative to Euclidean geometry based on Gauss’s own research and beliefs.  

Over the next several months, Riemann began painfully developing the theory of higher dimensions, 

straining his health to the point of a nervous breakdown 

 

 Eventually Riemann developed a startling new picture of the meaning of a “force”.  Breaking from 

traditional Newtonian thinking that regarded a force to be an "instantaneous interaction at a distance", to 

Riemann “force” was a consequence of geometry.  Riemann concluded that electricity, magnetism, 

and gravity are caused by the crumping of our 3-dimensional universe in the unseen 4
th

 dimension.  By 

introducing the 4
th

 spatial dimension, Riemann accidentally stumbled on what would become one of the 

dominant themes in modern theoretical physics: that the laws of Nature appear simple when 

expressed in higher-dimensional space.  [StealthSkater note: but just because they appear simpler 

does not mean that more dimensions actually exist.  That profound fact requires experimental 

proof.] 

 

Riemann’s aim was to introduce a new object in mathematics that would enable him to describe all 

surfaces no matter how complicated.  Riemann found that in 4 spatial dimensions, one needs a collection 

of 10 numbers at each point to describe its properties.  No matter how crumpled or distorted the space, 

this collection of 10 numbers at each point is sufficient to encode all the information about that space.  

Today, this collection of numbers is called the Riemann metric tensor.  It allowed him to erect a 

powerful apparatus for describing spaces of any dimension with arbitrary curvature. 

 

To his surprise, he found that all these spaces are well-defined and self-consistent.  Previously it was 

thought that terrible contradictions would arise when investigating the “forbidden” world of higher 

dimensions.  Riemann found none.  In fact, it was almost trivial to extend his work to N-dimensional 

space. 
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In 1858, he announced that he had finally succeeded in a unified description of light and electricity.  

Although his metric tensor gave him a powerful way to describe any curved space in any dimension, he 

did not know the precise equations that the metric tensor obeyed.  That is, he did not know what made 

the sheet crumple.  Unfortunately a life of poverty had broken his health and he died prematurely at the 

age of 39 before he could complete his geometric theory of gravity, electricity, and magnetism. 

 

Although Riemann is credited as having been the driving creative force who finally shattered the 

confines of Euclidean geometry, by rights the man who should have discovered the geometry of higher 

dimensions was Riemann’s aging mentor Gauss himself.  In 1817 (almost a decade before Riemann’s 

birth), Gauss privately expressed his deep frustration with Euclidean geometry.  In 1869, mathematician 

James Sylvester recorded that Gauss had seriously considered the possibility of higher-dimensional 

spaces.  But historians have noted Gauss’s tendency to be conservative in his work, his politics, and his 

personal life.  In fact, he never once left Germany and spent almost his entire life in one city.  This also 

affected his professional life. 

 

The British mathematician William Clifford (who translated Riemann’s famous speech for Nature in 

1873) amplified many of Riemann’s seminal ideas and was perhaps the first to expand on Riemann’s 

idea that the bending of space is responsible for the force of electricity and magnetism.  This is the first 

time that anyone had speculated that a “force” is nothing but the bending of space itself -- preceding 

Einstein by 50 years.  Clifford and Riemann thus anticipated the discoveries of the pioneers of the 20
th

 

Century.  That the meaning of higher-dimensional space is in its ability to give a simple and elegant 

description of forces. 

 

Riemann was ahead of his time.  During the years 1860-1905, there was not any fundamental 

breakthroughs in our understanding of hyperspace.  The mathematical apparatus developed by Riemann 

became a province of pure mathematics, contrary to Riemann’s original intentions.  Without field 

theory, you cannot make any predictions with hyperspace.  Thus by the turn of the century, the cynics 

claimed (with justification) that there was no experimental confirmation of the 4
th
 dimension. 

 

But within a few decades, the theory of the 4
th

-dimension (time) would forever change the course of 

human history.  It would give us the atomic bomb and the theory of Creation itself.  And the man who 

would do it would be an obscure physicist named Albert Einstein. 

 

Einstein’s early work produced the Special Theory of Relativity which included limits on the 

speed-of-light and the notion that matter can be viewed as “condensed energy”.  The profound 

difference between the work of the mathematician (such as a Charles Hinton) and that of the physicist 

(such as an Albert Einstein) could be seen. 

 

Hinton spent most of his adult years trying to visualize higher spatial dimensions.  He had no 

interest in finding a physical interpretation for the 4
th
-dimension.  However, Einstein saw that the 4

th
-

dimension can be taken as a temporal one.  He was guided by a conviction and physical intuition that 

higher dimensions have a purpose: to unify the principles of Nature.  By adding higher dimensions, he 

could unite physical concepts that in a 3-dimensional world have no connection such as matter and 

energy. 

 

Einstein still wasn’t satisfied.  His key insight up-to-this-time was to use the 4
th
-dimension (time) to 

unite the laws of nature by introducing 2 new concepts: space-time and matter-energy.  Although he 

had unlocked some of the deepest secrets of Nature, he realized there were several gaping holes in his 

theory.  What was the relationship between these 2 new concepts?  More specifically, what about 

accelerations which are ignored in Special Relativity?  And what about gravitation? 
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His friend Max Planck (the founder of Quantum Theory) advised young Einstein that the problem 

of gravitation was too difficult.  But Einstein plunged ahead to unravel its mystery.  In the course of his 

research with light propagation, he came to the conclusion that light beams could bend under the 

influence of gravity.  The shocking conclusion meant that space itself is curved! 

 

Einstein independently discovered Riemann’s original program to give a purely geometric 

explanation of the concept of “force”.  The problem with Riemann’s approach, however, was that he 

had no idea specifically how gravity or electricity and magnetism caused the warping of space.  His 

approach was purely mathematical without any concrete physical picture of precisely how the bending 

of space was accomplished.  Here Einstein succeeded where Riemann failed. 

 

Einstein used Mach’s principle as a guide to create his General Theory of Relativity:  the presence 

of matter-energy determines the curvature of the space-time surrounding it.  This is the essence of 

the physical principle that Riemann failed to discover.  That the bending of space is directly related to 

the amount of energy and matter contained within that space.  From this deceptively simple statement 

emerges the principles behind the motions of stars and galaxies, black holes, the 'Big Bang', and perhaps 

the fate of the Universe itself. 

 

Nevertheless, Einstein was still missing a piece of the puzzle.  He had discovered the correct 

physical principle but he lacked a rigorous mathematical formalism powerful enough to express this 

principle.  He lacked a version of Faraday’s field equations for gravity.  Ironically, Riemann had the 

mathematical apparatus but not the guiding principle. 

 

Einstein spent 3 long frustrating years from 1912 to 1915 in a desperate search for a mathematical 

formalism powerful enough to express the principle.  He wrote a letter to his close friend, mathematician 

Marcel Grossman, pleading “Grossman, you must help me or else I’ll go crazy!”  Fortunately 

Grossman, when combing thorough the library for clues to Einstein’s problem, accidentally stumbled on 

the work of Riemann.  Grossman showed Einstein the work of Riemann and his metric tensor which had 

been ignored by physicists for 60 years. 

 

To his shock, Einstein found Riemann’s celebrated 1854 lecture to be the key to the problem.  

Almost line-for-line, the great work of Riemann found its true home in Einstein’s principle.  The 

physical reinterpretation of Reimann’s famous 1854 lecture is now called General Relativity.  And 

Einstein’s field equations for gravity rank among the most profound ideas in scientific history.  In 

retrospect, we now see how close Riemann came to discovering the theory of gravity 60 years before 

Einstein.  The entire mathematical apparatus was in place in 1854.  His equations were powerful enough 

to describe the most complicated twisting of space-time in any dimension.  However, he lacked the 

physical picture and the keen physical insight that Einstein provided. 

 

In the mid-1920s, Einstein was still not satisfied.  He would try one last time to produce another 

world-class theory.  But on his third try, he failed.  He was searching for the “Theory of Everything” -- 

a theory that would explain all the familiar forces found in Nature including light and gravity.  He 

coined this theory the Unified Field Theory.  He died with unfinished ideas of various manuscripts on 

his desk. 

 

Ironically, the source of Einstein’s frustration was the structure of his own equation.  For 30 years, 

he was disturbed by a fundamental flaw in this formulation.  On one side of the equation was the 

curvature of space-time which he likened to “marble” because of its beautiful geometric structure.  

However, he hated the other side of this equation describing matter-energy which he considered to be 

ugly and compared to “wood”.  While the “marble” of space-time was clean and elegant, the “wood” of 
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matter-energy was a horrible jumble of confused, seemingly random forces from subatomic particles, 

atoms, polymers, and crystals to rocks, trees, planets, and stars.  Einstein’s grand strategy was to 

"turn wood into marble" – that is, to give a completely geometric origin to matter. 
 

In retrospect, we can probably spot Einstein’s error.  We recall that the laws of Nature simplify and 

unify in higher dimensions.  Einstein correctly applied this principle twice: in Special Relativity and in 

General Relativity. 

 

However on his third try, he abandoned this fundamental principle.  He blindly tried a number of 

purely mathematical approaches.  He apparently thought that “matter” could be viewed as kinks, 

vibrations, or distortions of space-time.  However, without any more solid leads or experimental data, 

this idea led to a blind alley.  It would be left to an obscure mathematician to take the next step which 

would us to the 5
th
-dimension. 

 

In 1919, Einstein received a letter that left him speechless.  It was from a Theodr Kaluza living in 

what is Kaliningrad in the former Soviet Union.  In a few short paragraphs, this young mathematician 

was proposing a solution to one of the greatest problems of the century.  He was uniting Einstein’s 

theory of gravity with Maxwell’s theory of light by introducing the 5
th

-dimension (that is, 4 dimensions 

of space and 1 dimension of time). 

 

Kaluza began innocently enough by writing down Einstein’s field equations for gravity in 5 

dimensions -- not the usual 4.  (Reimann’s metric tensor, we recall, can be formulated in any number of 

dimensions.)  Then he proceeded to show that these 5-dimensional equations contained within them 

Einstein’s early 4-dimensional theory (which was to-be-expected) with an additional piece. 

 

But what shocked Einstein was that this additional piece was precisely Maxwell’s theory of light.  In 

other words, this unknown scientist was proposing to combine in one stroke the 2 greatest field theories 

known to Science (Maxwell’s and Einstein’s) by mixing them in the 5
th
-dimension.  This was a theory 

made of "pure marble" -- that is, pure geometry.  Kalauza had found the first important clue in 

"turning wood into marble". 

 

Einstein was deeply shaken by Kaluza’s letter and in fact refused to respond to the article.  He held 

up its publication for 2 years.  Finally convinced that it was potentially important, he released it for 

publication.  In 1926, the mathematician Oskar Klein made several improvements on Kaluza’s theory, 

stating perhaps that Quantum Theory could explain why the 5
th
-dimension rolled up.  On this basis, he 

calculated the size of the 5
th
-dimension should be 10

-35
 meters (the Planck length), which is much too 

small for any early experiment to detect its presence. 

 

But by the 1930s, Kaluza-Klein theory was dead.  On the one hand, physicists weren’t convinced 

that the 5
th
-dimension really existed.  Klein’s conjecture that the 5

th
-dimension was curled up into a tiny 

circle the size of the Planck length was untestable.  The energy necessary to probe this tiny distance is 

called the Planck energy or 10
19

 billion electron volts.  It is almost beyond comprehension -- beyond 

anything we will be able to produce within the next several centuries. 

 

 

In 1925 a new theory burst into existence.  It was christened Quantum Mechanics and gave us the 

first comprehensive formulation with which to pry open the secrets of the atom.  Not only did its 

dazzling rise include a definitive explanation of the bizarre properties of the atomic world; but Quantum 

Mechanics also eclipsed Einstein’s work for many decades.  One of the first casualties of the quantum 

revolution was Einstein’s geometric theory of the Universe. 
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In the halls of Princeton’s Institute for Advance Study where Einstein taught, young physicists 

began to whisper that Einstein was "over the hill", that the quantum revolution had bypassed him 

completely.  The younger generation rushed to read the latest papers written about quantum theory, not 

those about the theory of relativity.  Even the director of the institute, J. Robert Oppenheimer (who 

later spearheaded the atomic bomb effort) confided privately to his close friends that Einstein’s work 

was hopelessly behind the times. 

 

Einstein’s dream was to create a Universe made of “marble” (that is, pure geometry).  Einstein was 

repelled by the relative ugliness of matter which he called “wood”.  Einstein’s goal was to banish this 

blemish from his theories forever -- to turn wood into marble.  His ultimate hope was to create a theory 

of the Universe based entirely on marble.  To his horror, Einstein realized that the Quantum Theory 

was a theory made entirely of wood! 

 

In almost every sense of the word, Quantum Theory is the opposite of Einstein’s theory.  Einstein’s 

General Relativity is a theory of the cosmos -- a theory of stars and galaxies held together via the 

smooth fabric of space and time.   Quantum Theory, by contrast, is a theory of the microcosm where 

subatomic particles are held together by particle-like forces dancing on the sterile stage of space-time 

which is viewed as an empty arena, devoid of any content. 

 

Up to now, the premise has been that the laws of physics appear simple and unified in higher 

dimensions.  However with the appearance of this quantum “heresy” after 1925, we see the first 

serious challenge to this theme.  In fact for the next 60 years until the mid-1980s, the ideology of the 

quantum heretics would dominate the world of physics, almost burying the geometric ideas of Riemann 

and Einstein under an avalanche of undeniable successes and stunning experimental victories.  The key 

differences between Einstein’s beautiful geometric theory and quantum theory can be summarized: 

 

1. Forces are created by the exchange of discrete packets of energy called quanta.  In contrast to 

Einstein’s geometric picture of a “force”, in Quantum Theory light was to be chopped up into 

tiny pieces.  These packets of light were named photons and behave very much like point 

particles. 

 

2. Different forces are caused by the exchange of different quanta.  In this way, we have a new 

“unifying principle” for the laws of physics.  We can unite the laws of Electromagnetism, the 

Weak force, and the Strong force by postulating a variety of different quanta that mediate 

them.  3 of the 4 forces (excluding gravity) are therefore united by Quantum Theory, giving us 

unification without geometry. 

 

3. We can never know simultaneously the velocity and position of a subatomic particle.  They are 

accompanied by a “wave” that obeys a well-defined and proven equation (the Schrodinger 

wave equation). 

 

4. There is a finite probability that particles may “tunnel” through or make a quantum leap through 

impenetrable barriers.  That impossible-to-rationalize concept is seen in today’s tunnel diodes 

which are in every televison, radio, and computer. 

 

If Quantum Theory violates our common sense, it is only because Nature does not seem to care 

much about our common sense.  Wave equations predict the same electrons can be in multiple places at 

the same time.  As alien and disturbing as quantum predictions may seem, they are consistently 

verified in the laboratory. 
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But quantum physics began to run out of steam by the 1960s.  New theories emerged that provided a 

more consistent theory of matter (but still not including gravity).  In 1971, Garard ‘t Hooft reexamined 

the Yang-Mills field proposed in 1954 where the weak and strong forces were proposed to be caused by 

the exhange of a quantum of energy.  t’ Hooft used a different mathematical approach to resolve the 

“infinities” in the original Yang-Mills formulations.  In the 1970s, the reformulated Yang-Mills filed 

was applied to the strong interactions and then came the stunning realization that the secret of all nuclear 

matter could be unlocked.  The secret of wood that bound matter together was the Yang-Mills field 

and not the geometry of Einstein.  It appeared as though this -- and not geometry -- was the central 

lesson of Physics. 

 

Today, the Yang-Mills field has made possible a comprehensive theory of all matter.  In fact, we 

are so confident of this theory that we blandly call it the Standard Model of particle physics.  The 

Standard Model can explain every piece of experimental data concerning subatomic particles up to about 

1 trillion electron volts in energy.  According to the Standard Model, each of the forces binding the 

various particles is created by exchanging different kinds of quanta.  But not even its most fervent 

advocates believes it is the FINAL theory of matter. 

 

First, the Standard Model does not describe gravity, so it is necessarily incomplete. 

 

Second, it is very ugly because it crudely splices 3 very different interactions together (e.g., 36 

quarks coming in 6 “flavors” and 3 “colors” and their antimatter counterparts’ 8 Yang-Mills fields to 

describe the gluons; 4 Yang-Mills fields to describe the weak and electromagnetic forces; 6 types of 

leptons to describe the weak interactions; a large number of mysterious “Higgs” particles necessary to 

fudge the masses and constants describing the particles; and at least 19 arbitrary constants that have to 

be put in by hand and cannot be determined by theory in any way). 

 

Worse yet, this long list of particles can be broken into 3 families of quarks and leptons that appear 

to be exact copies of one another, giving a threefold redundancy in the number of supposedly 

“elementary” particles.  The "ugliness" of the Standard Model can be contrasted to the simplicity of 

Einstein’s equations in which everything was deduced from first principles. 

 

By the 1980s, Physics was reaching an impasse.  Gravity alone stubbornly stood apart and aloof 

from the other 3 forces.  All the giants of physics have had their crack at unifying Gravity with Quantum 

Theory.  And all have failed.  Einstein devoted the last 30 years of his life to his Unified Field Theory.  

The quantum "theory of wood” had begun to run out-of-steam after a half-century of almost 

uninterrupted success.  Since the Standard Model had 19 free parameters that could be arbitrarily 

“tuned” to any value (like the dials on a radio), physicists would likely spend decades finding the precise 

values of all 19 parameters.  The time had come for a revolution.  The time had come for “Einstein’s 

Revenge”. 

 

Kaluza-Klein theory had been in dormancy for about 60 years.  But physicists were so frustrated in 

their attempts to unify gravity with the other quantum forces that they began to overcome their prejudice 

about unseen dimensions and hyperspace.  They looked again at Kaluza-Klein theory.  The problem 

was how to derive quarks and leptons (which were well defined by the Standard Model theory of 

“wood”) from “marble”. 

 

When physicists extended the old 5-dimensional Kaluza-Klein theory to N dimensions, they 

realized that there is freedom to impose a symmetry on hyperspace.  When the 5
th
-dimension was curled 

up, they saw that the Maxwell field popped out of Riemann’s metric.  But when N dimensions were 

curled up, physicists found the celebrated Yang-Mills field (the key to the Standard Model) 

popping out of their equations! 
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If the wave function of a particle vibrates along a hyperspheric surface, it will inherit a special 

SU(N) symmetry.  The mysterious SU(N) symmetries arising in subatomic physics can now be seen as 

by-products of vibrating hyperspace.  In other words, we now have an explanation for the origin of the 

mysterious symmetries of wood.  They are really the hidden symmetries coming from marble. 

 

If we now take a Kaluza-Klein theory defined in 4+N dimensions and then curl up N dimensions, we 

find that the equations split into 2 pieces.  The first piece is Einstein’s usual equations.  But the second 

piece will not be the theory of Maxwell.  Instead, we find that the remainder is precisely the Yang-Mills 

theory which forms the basis of all subatomic physics!  This is the key to turning the symmetries of 

wood into the symmetries of marble. 

 

Extracting the Yang-Mills field out of Kaluza-Klein theory was only the first step.  Although the 

symmetries of wood could now be seen as arising from the hidden symmetries of unseen dimensions, 

the next step was to create wood itself (made of quarks and leptons) entirely out of marble.  This next 

step would be called supergravity.  Supergravity theory is defined in 11-dimensional space.  It seemed 

that physics was finally fulfilling Einstein’s dream of giving a purely geometric derivation of all the 

forces and particles in the Universe.  Many physicists labeled it “Einstein’s Revenge”. 

 

The critics, however, gradually began to see problems with supergravity.  After a few years of 

fervent interest and scores of international conferences, it became clear that this theory could not be 

quantitized correctly.  It failed for a very simple reason.  Whenever we tried to calculate numbers from 

these theories, we would arrive at meaningless infinities.  The theory was still non-renormalizable. 

 

There were other problems.  The highest symmetry that supergravity could include was called O(8), 

which was too small to accommodate the symmetry of the Standard Model.  It cured one problem 

(turning wood into marble) only to fall victim to several other diseases. 

\ 

However, just as interest in supergravity began to wane, a new theory came along that was perhaps 

the strangest but most powerful physical theory ever proposed: the 10-dimensional superstring theory!  

[StealthSkater note: Loop-Quantum Gravity doc   pdf   URL   is a theory which attempts to unite 

GR and QM but using only 4 dimensions.  And Pitkanen's TGD doc   pdf   URL  gives elegant 

string-y solutions without the need for 10/11 dimensions.  Plus it also unites mysterious 

Consciousness which every other mainstream physics "theory of everything" avoids like the 

proverbial plague.] 

 

The essence of string theory is that it can explain the nature of both matter and space-time (that is, 

the nature of “wood” and “marble”).  String theory also answers a series of puzzling questions about 

particles such as why there are so many of them in Nature.  The deeper we probe into the nature of 

subatomic particles, the more we find.  The current “zoo” of subatomic particles numbers several 

hundred.  Even with the Standard Model, we are left with a bewildering number of “elementary 

particles”.  String theory answers this question because the string (about 100 billion billion times smaller 

than a proton) is vibrating.  Each mode of vibration represents a distinct resonance or particle. 

 

According to string theory, if we could somehow magnify a point particle, we would actually see a 

small vibrating string.  There are an infinite number of forms of matter that can be constructed out of 

vibrating strings.  This explains the richness of the particles in Nature.  String theory can explain space-

time as well.  As a string moves in space-time, it executes a complicated set of motions.  The string can 

break into smaller strings or collide with other strings to form longer strings.  The key point is that all 

these quantum corrections or loop diagrams are finite and calculable.  This is the FIRST quantum 

theory of gravity in the history of Physics to have finite quantum corrections.  ALL known previous 

../../Stealthskater/Science.doc#LQG
../../Stealthskater_PDF/Science.pdf#LQG
http://www.stealthskater.com/Science.htm#LQG
../../Stealthskater/Pitkanen.doc
../../Stealthskater_PDF/Pitkanen.pdf
http://www.stealthskater.com/Pitkanen.htm
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theories -- including Einstein’s original theory, Kaluza-Klein theory, and supergravity -- failed this key 

criterion.  [SS note: again, Pitkanen's TGD gives similar string-y solutions plus more.] 

 

In order to execute these complicate motions, a string must obey a large set of self-consistency 

conditions.  These self-consistency conditions are so stringent that they place extraordinarily restrictive 

conditions on space-time.  Physicists were shocked to find Einstein’s equations emerging from the 

string.  This was REMARKABLE!  Without assuming any of Einstein’s equations, physicists found 

that they emerged out of string theory as if by magic!  Einstein’s equations were no longer found to be 

fundamental.  They could be derived from string theory. 

 

If correct, then string theory solves the long-standing mystery about the nature of wood and marble.  

Einstein conjectured that marble alone would one day explain all the properties of wood.  To Einstein, 

wood was just a kink or vibration of space-time, nothing more or less.  Quantum physicists however 

thought the opposite -- that marble could be turned into wood.  That is, Einstein’s metric tensor could be 

turned into a "graviton (the discrete packet of energy that carries the gravitational force). 

 

These are 2 diametrically opposite points of view and it was long thought that a compromise 

between them was impossible.  The string, however, is precisely the “missing link” between wood 

and marble. 

 

String theory can derive the particles of matter as resonances vibrating on the string.  And string 

theory can also derive Einstein’s equations by demanding that the string move self-consistently in 

space-time.  In this way, we have a comprehensive theory of both matter-energy and space-time.  These 

self-consistency constraints are surprisingly rigid. 

 

For example, they forbid the string to move in 3 or 4 dimensions.  We will see that these force the 

string in a specific number of dimensions.  In fact, the only “magic numbers” allowed by string 

theory are 10 and 26 dimensions.  String theory is rich enough to explain all the fundamental laws of 

nature.  Starting from a simple theory of a vibrating string, one can extract the theory of Einstein, 

Kaluza-Klein theory, supergravity, the Standard Model, and even GUT theory. 

 

One of the deepest secrets of string theory is why it is defined in only 10 and 26 dimensions.  If we 

calculate how strings break and re-form in N-dimensional space, we constantly find meaningless terms 

cropping up that destroy the marvelous properties of the theory.  Fortunately, these unwanted terms 

appear multiplied by (N-10).  Therefore to make these anomalies vanish, we have no choice but to fix N 

to be 10.  String theory is the only known quantum theory that specifically demands that the dimension 

of space-time be fixed at a unique number. 

 

Unfortunately, string theorists are at a loss to explain why 10 dimensions are singled out.  The 

answer lies deep within mathematics in an area called modular functions.  Whenever we manipulate the 

KSV loop diagrams created by interacting strings, we encounter these strange modular functions where 

the number '10' appears in the strangest places.  These modular functions are as mysterious as the 

man who investigated them -- the mystic from the East. 

 

Srinivasa Ramanujan was the strangest man in all of mathematics, probably in the entire history of 

Science.  He was tragically struck down by tuberculosis at the age of 33 like Riemann before him.  

Working in total isolation from the main currents of his field, he was able to rederive 100 years’ worth 

of Western mathematics on his own.  The tragedy of his life is that much of his work was wasted 

rediscovering already-known mathematics.  Scattered throughout the obscure equations in his notebooks 

are these modular functions which are among the strangest ever found in mathematics.  One function is 

today called the Ramanujan Function in his honor.  It contains a term raised to the 24
th

 power. 
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In the work of Ramanujan, the number '24' appears repeatedly.  This is an example of what 

mathematicians call magic numbers which continually appear when we least expect them for reasons 

that no one understands.  Miraculously, Ramanujan’s Function also appears in string theory. 

 

The number '24' is also the origin of the miraculous cancellations occurring in string theory.  In 

string theory, each of the 24 modes of the Ramanujan function corresponds to a physical vibration of the 

string.  Whenever the string executes its complex motions in space-time by splitting and recombining, a 

large number of highly sophisticated mathematical identities must be satisfied.  These are precisely 

those discovered by Ramanujan.  (Since physicists add 2 more dimensions when they count the total 

number of vibrations appearing in relativistic theory, this means that space-time must have 24+2=26 

space-time dimensions.) 

 

When the Ramanujan function is generalized, the number 24 is replaced by the number 8.  Thus the 

critical number for the superstring is 8+2 or 10.  This is the origin of the 10
th

 dimension.  The string 

vibrates in 10 dimensions because it requires these generalized Ramanujan functions in order to remain 

self-consistent.  In other words, physicists have not the slightest understanding of why 10 and 26 

dimensions are singled out as the dimension of the string.  It’s as though there is some kind of deep 

numerology being manifested in these functions that no one understands. 

 

Ramanujan was born in 1897 in Erode, India.  His family was destitute, living off the meager wages 

of Ramanujan’s father’s job as a clerk in a clothing office.  By the age of 10, it was clear that 

Ramanujan was not like the other children.  Like Riemann before him, he became well-known in his 

village for his awesome calculational powers.  As a child, he had already re-derived Euler’s identity 

between trigonometric functions and exponentials. 

 

In every young scientist’s life, there is a turning point -- a singular event that helps to change the 

course of his-or-her life.  For Einstein, it was the fascination of observing a compass needle.  For 

Riemann, it was reading Legendre’s book on number theory.  For Ramanujan, it was when he stumbled 

on an obscure, forgotten book on mathematics by George Carr.  This book has since been immortalized 

by the fact that it marked Ramanujan’s only known exposure to modern Western mathematics.  

According to his sister: “It was this book which awakened his genius.  He set himself to establish the 

formulae given therein.  As he was without the aid of other books, each solution was a piece of research 

so far as he was concerned.  Ramanujan used to say that the goddess of Namakkal inspired him with the 

formulae in dreams.” 

 

With the help of friends, Ramanujan managed to become a low-level clerk in the Port Trust of 

Madras.  It was a menial job paying a paltry salary.  But it freed Ramanujan (like Einstein before him at 

the Swiss patent office) to follow his dreams in his spare time.  Ramanujan then mailed some of the 

results of his “dreams” to 3 well-known British mathematicians, hoping for contact with other 

mathematical minds. 

 

Two of them -- receiving this letter from an unknown Indian clerk with no formal education -- 

promptly threw it away.  The third one was the brilliant Cambridge mathematician Godfrey H. Hardy.  

Because of his stature in England, Hardy was accustomed to receiving crank mail and thought dimly of 

the letter.  Amid the dense scribbling he noticed many theorems of mathematics that were already well-

known.  Thinking it was the obvious work of a plagiarist, he also threw it away. 

 

But something wasn’t quite right.  Something nagged at Hardy.  He couldn’t help wondering about 

this stranger’s letter.  At dinner on January 16, 1913, Hardy and colleague John Littlewood discussed 

this odd letter and decided to take a second look.  The letter from the poor Madras clerk contained 
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theorems that were totally unknown to Western mathematicians.  In all, it contained 120 theorems.  

Hardy was stunned.  He recalled that proving some of these theorems “defeated me completely.”  He 

recalled, “I had never seen anything the least like them before.  A single look at them is enough to 

show they could only be written down by a mathematician of the highest class.” 

 

Littlewood and Hardy reached the identical astounding conclusion.  This was obviously the work of 

a genius engaged in rederiving 100 years of European mathematics.  “He had been carrying an 

impossible handicap, a poor and solitary Hindu pitting his brains against the accumulated wisdom of 

Europe,” recalled Hardy. 

 

Hardy sent for Ramanujan and arranged for his stay in Cambridge in 1914.  For the first time, 

Ramanujan could communicate regularly with his peers -- the community of European mathematicians.  

Then began 3 short, intense years of collaboration with Hardy at Trinity College in Cambridge. 

 

Hardy later tried to estimate the mathematical skill that Ramanujan possessed.  He rated David 

Hilbert -- universally recognized as one of the greatest Western mathematicians of the 19
th

 century -- an 

80.  To Ramanujan, he assigned a 100.  (Hardy rated himself a 25.)  Unfortunately, neither Hardy nor 

Ramanujan seemed interested in the psychology or thinking process by which Ramanujan discovered 

these incredible theorems, especially when this flood of material pouring out of his “dreams” with such 

frequency.  Hardy noted, “It seemed ridiculous to worry him about how he had found this or that known 

theorem, when he was showing me half-a-dozen new ones almost every day.” 

 

Always in poor health and after collaborating with Hardy for 3 years, Ramanujan fell ill and never 

recovered.  He died a year later in 1920.  Ramanujan’s legacy is his work which consists of 4,000 

formulas on 400 pages filling 3 volumes of notes, all densely packed with theorems of incredible power 

without any commentary or -- which is more frustrating  -- without any proof. 

 

In 1976, a new discovery was made.  130 pages of scrap paper -- containing the output of the last 

year of his life -- was discovered by accident in a box at Trinity College.  This is now called 

"Ramanujan’s Lost Notebook”.  Mathematician Richard Askey says, “The work of that one year when 

he was dying was the equivalent of a lifetime of work for a very great mathematician.  What he 

accomplished was unbelievable!  If it were a novel, nobody would believe it.”  To underscore the 

difficulty of their arduous task of deciphering the “notebook”, mathematicians Jonathan and Peter 

Borwein have commented, “To our knowledge no mathematical redaction of this scope or difficulty has 

ever been attempted.” 

 

http://www.sciencedaily.com/releases/2012/12/121217091604.htm 

Math Formula Gives New Glimpse Into the Magical Mind of 

Ramanujan 
Dec. 17, 2012 — December 22 marks the 125th anniversary of the birth of Srinivasa 

Ramanujan, an Indian mathematician renowned for somehow intuiting extraordinary 

numerical patterns and connections without the use of proofs or modern 

mathematical tools.  A devout Hindu, Ramanujan said that his findings were divine, 

revealed to him in dreams by the goddess Namagiri. 

 

"I wanted to do something special, in the spirit of Ramanujan, to mark the 

anniversary," says Emory mathematician Ken Ono.  "It's fascinating to me to explore 

his writings and imagine how his brain may have worked. It's like being a 

mathematical anthropologist." 

 

http://www.sciencedaily.com/releases/2012/12/121217091604.htm
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Ono, a number theorist whose work has previously uncovered hidden meanings 

in the notebooks of Ramanujan, set to work on the 125th-anniversary project with 2 

colleagues and former students: Amanda Folsom from Yale and Rob Rhoades from 

Stanford. 

 

The result is a formula for mock modular forms that may prove useful to 

physicists who study black holes.  The work, which Ono recently presented at the 

Ramanujan 125 conference at the University of Florida, also solves one of the 

greatest puzzles left behind by the enigmatic Indian genius. 

 

While on his death-bed in 1920, Ramanujan wrote a letter to his mentor English 

mathematician G. H. Hardy.  The letter described several new functions that behaved 

differently from known theta functions (or modular forms) and yet closely mimicked 

them.  Ramanujan conjectured that his mock modular forms corresponded to the 

ordinary modular forms earlier identified by Carl Jacobi and that both would wind up 

with similar outputs for roots of 1. 

 

No one at the time understood what Ramanujan was talking about.  "It wasn't 

until 2002 through the work of Sander Zwegers that we had a description of the 

functions that Ramanujan was writing about in 1920," Ono says. 

 

Building on that description, Ono and his colleagues went a step further.  They 

drew on modern mathematical tools that had not been developed before Ramanujan's 

death to prove that a mock modular form could be computed just as Ramanujan 

predicted.  They found that while the outputs of a mock modular form shoot off into 

enormous numbers, the corresponding ordinary modular form expands at close to the 

same rate.  So when you add up the 2 outputs (or in some cases, subtract them from 

one another), the result is a relatively small number (such as 4) in the simplest case. 

 

"We proved that Ramanujan was right," Ono says.  "We found the formula 

explaining one of the visions that he believed came from his goddess." 

 

Ono uses a "magic coin" analogy to illustrate the complexity of Ramanujan's 

vision.  Imagine that Jacobi (who discovered the original modular forms) and 

Ramanujan are contemporaries and go shopping together.  They each spend a coin in 

the same shop.  Each of their coins goes on a different journey, traveling through 

different hands, shops, and cities. 

 

"For months, the paths of the 2 coins look chaotic, like they aren't doing anything 

in unison," Ono says.  "But eventually Ramanujan's coin starts mocking (or trailing) 

Jacobi's coin.  After a year, the 2 coins end up very near one another: In the same 

town, in the same shop, in the same cash register, about 4 inches apart." 

 

Ramanujan experienced such extraordinary insights in an innocent way, simply 

appreciating the beauty of the math without seeking practical applications for them. 

 

"No one was talking about black holes back in the 1920s when Ramanujan first 

came up with mock modular forms.  And yet, his work may unlock secrets about 

them," Ono says. 
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Expansion of modular forms is one of the fundamental tools for computing the 

entropy of a modular black hole.  Some black holes, however, are not modular.  But 

the new formula based on Ramanujan's vision may allow physicists to compute their 

entropy as though they were. 

 

After coming up with the formula for computing a mock modular form, Ono 

wanted to put some icing on the cake for the 125th-anniversary celebration.  He and 

Emory graduate students Michael Griffin and Larry Rolen revisited the paragraph in 

Ramanujan's last letter that gave a vague description for how he arrived at the 

functions.  That one paragraph has inspired hundreds of papers by mathematicians 

who have pondered its hidden meaning for 8 decades. 

 

"So much of what Ramanujan offers comes from mysterious words and strange 

formulas that seem to defy mathematical sense," Ono says. "Although we had a 

definition from 2002 for Ramanujan's functions, it was still unclear how it related to 

Ramanujan's awkward and imprecise definition." 

 

Ono and his students finally saw the meaning behind the puzzling paragraph and 

a way to link it to the modern definition.  "We developed a theorem that shows that 

the bizarre methodology he used to construct his examples is correct," Ono says.  

"For the first time, we can prove that the exotic functions that Ramanujan conjured in 

his death-bed letter behave exactly as he said they would.  In every case." 

 

Although Ramanujan received little formal training in math and died at the age of 

32, he made major contributions to number theory and many other areas of math. 

 

In the fall, Ono traveled to Ramanujan's birth home in Madras and to other 

significant sites in the Indian mathematician's life to participate in a docu-drama.  

Ono acted as a math consultant and also has a speaking part in the film about 

Ramanujan directed by Nandan Kudhyadi and set to premiere next year (2013). 

 

"I got to hold some of Ramanujan's original notebooks and it felt like I was 

talking to him," Ono says.  "The pages were yellow and falling apart.  But they are 

filled with formulas and class invariants, amazing visions that are hard to describe, 

and no indication of how he came up with them." 

 

Ono will spend much of December in India, taking overnight trains to Mysore, 

Bangalore, Chennai, and New Dehli as part of a group of distinguished 

mathematicians giving talks about Ramanujan in the lead-up to the anniversary date. 

 

"Ramanujan is a hero in India so it's kind of like a math rock tour," Ono says, 

adding, "I'm his biggest fan.  My professional life is inescapably intertwined with 

Ramanujan.  Many of the mathematical objects that I think about so profoundly were 

anticipated by him.  I'm so glad that he existed." 

 

 

As physicists know, "accidents" do not appear without a reason.  When performing a long and 

difficult calculation and then suddenly having thousands of unwanted terms miraculously add up to zero, 

physicists know that this does not happen without a deeper, underlying reason.  Today, physicists know 

that these “accidents” are an indication that a symmetry is at work.  For strings, the symmetry is called 

conformal symmetry.  This is precisely where Ramanujan’s work comes in.  In order to protect the 
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original conformal symmetry from being destroyed by Quantum Theory, a number of mathematical 

identities must be miraculously satisfied.  These identities are precisely the identities of Ramanujan’s 

modular function. 

 

In summary, we have said that our fundamental premise is that the laws of Nature simplify when 

expressed in higher dimensions.  However -- in light of Quantum Theory -- we must now amend this 

basic theme.  The correct statement should now read: The laws of Nature simplify when self-

consistently expressed in higher dimensions.  The addition of the word "self-consistently" is crucial.  

This constraint forces us to use Ramanujan’s modular functions which fixes the dimension of space-

time to be 10.  This is turn may gives us the decisive clue to explain the origin of the Universe.  

[StealthSkater note: the skeptic would counter by conceding that although the laws of Nature 

simplify by adding more dimensions, that doesn't necessarily mean that they truly exist.  Just that 

the manmade mathematical models are made more robust.] 
 

Einstein often asked himself whether God had any choice in creating the Universe.  According 

to superstring theorists, once we demand a unification of Quantum Theory and General Relativity, God 

had NO choice.  Self-consistency alone, they claim, must have forced God to create the Universe as He 

did.  The fundamental problem of superstring theory is that an experimental test of the theory is beyond 

our present-day technology.  In fact, the theory predicts that the unification of all forces occurs at the 

Planck energy (10
19

 billion electron volts) which is about 1 quadrillion times larger than energies 

currently available in our accelerators.  There is not enough money in the treasuries of all the 

countries in the World to generate this fantastic energy. 

 

Cal Tech physicist John Schwarz said that “of millions of possible solutions to string theory, there 

seemed to be 5 major distinct variants.  We really didn’t understand why there should be 5 theories 

when we only need one.”  Figuring out if any of the 5 theories was the “right” one proved difficult.  The 

math is so complex that efforts to solve the superstring equations required many approximations (an 

approach known in Physics as perturbation theory). 

 

Edward Witten of the Institute for Advanced Study in Princeton (where Einstein taught) dominates 

the world of Theoretical Physics.  He is currently the “leader of the pack” -- the most brilliant high-

energy physicist who sets trends in the physics community the way Picasso would set trends in the art 

world.  He became a graduate student at Princeton, taught at Harvard, and then rocketed a full 

professorship at Princeton at the age of 28.  He also received the prestigious MacArthur Fellowship 

(sometimes dubbed the “genius” award by the Press).  Spin-offs from his work have also deeply affected 

the world of mathematics.  In 1990, he was awarded the Fields medal which is as prestigious as the 

Nobel Prize in the world of Mathematics. 

 

Most of the time, however, Witten sits and stares out the window, manipulating and rearranging vast 

arrays of equations in his head.  Witten’s wife also teaches physics at IAS.  She notes, “He never does 

calculations except in his mind.  I will fill pages with calculations before I understand what I’m doing.  

But Edward will sit down only to calculate a minus sign or a factor of 2.” 

 

Witten’s most recent project is the most ambitious and daring of his career.  He was not content with 

the way superstring theory is currently formulated (with all its possible variants and solutions).  He has 

set for himself the problem of finding the origin of superstring theory, which may prove to be a 

decisive development toward explaining the very instant of Creation. 

 

His work resulted in a plot twist worthy of a Hitchcock mystery, revealing the 5 basic superstring 

theories to be one character wearing different disguises.  So-called “M-Theory” -- by avoiding the 

need for approximations -- revealed unsuspected links connecting the 5 superstring variants. 
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M-theory’s magic requires an extra dimension of space for a total of 11 dimensions instead of the 10 

in superstring theory.  And for its basic units of existence, M-theory replaces the rubberband-like loops 

of superstrings with something more like "soap bubbles" called supermembranes.  A supermembrane 

has 2 dimensions, like the surface of a sphere.  [StealthSkater note: in Pitkanen's TGD, 

supermembranes are replaced by magnetic flux tubes whose size approaches the Planck length.] 

 

Membrane-like objects with even more dimensions -- collectively known as p-branes -- can also 

exist.  The 11-dimensional spacetime of M-theory can contain objects with 5 dimensions along with the 

2-dimensional membranes.  Particularly important actors in the M-theory drama are the membrane-like 

objects known as D-branes.  (The ‘D’ stands for Dirichlet, a 19
th
-century mathematician whose math is 

useful in their description.) 

 

In some versions of superstring theory, for example, the one-dimensional strings are not closed loops 

but open-ended snippets.  D-branes provide surfaces ( or something like “edges” in space-time) for the 

open strings to end on.  In this role, D-branes help to show how the 5 versions of superstring theory 

relate to one another.  And under certain conditions, a membrane may be made of a collection of zero-

branes (or "no-braners") -- objects with no dimensions like the point particles of traditional physics.  

But the zero-branes live in a space-time radically different from the ordinary. 

 

For 50 years, the concept of the “Big Bang” creation of our Universe has dominated mainstream 

cosmologists and physicists.  At “time-zero”, our Universe sprung forward in a violent instant from an 

infinite small point of infinite density.  At the instant of Creation, Gravity and Quantum theory 

were part of the same “force”.  The only theory that qualitatively describes this today is the 

superstring/M-theory model.  The current superstring model of the Big Bang goes like this (note: new 

developments will modify this model as will be seen shortly) : 

 

1. 10
-45

 seconds  The 10-dimensional Universe breaks down to a 4-dimensional and a 6-

dimensional universe.  The 6-dimensional universe collapses down to 10
-32

 centimeter in 

size.  The 4-dimensional universe inflates rapidly.  The temperature is 10
32

 deg.K 

2. 10
-35

 seconds  The GUT force breaks; the strong force is no longer united with the 

electroweak interactions.  SU(3) breaks off from the GUT symmetry.  A small speck in the 

larger universe becomes inflated by a factor of 10
50

, eventually becoming our visible 

universe. 

3. 10
-9

 seconds  The temperature is now 10
15

 deg.K, and the electroweak symmetry breaks into 

SU(2) and U(1) 

4. 10
-3

 seconds  Quarks begin to condense into neutrons and protons.  The temperature is 

roughly 10
14

 deg.K. 

5. 3 minutes  The protons and neutrons are now condensing into stable nuclei.  The energy of 

random collisions is no longer powerful enough to break up the nucleus of the emerging 

nuclei.  Space is till opaque to light because ions do not transmit light well. 

6. 300,000 years   Electrons begin to condense around nuclei.  Atoms begin to form.  Because 

light is no longer scattered or absorbed as much, the universe becomes transparent to light.  

Outer space becomes black. 

7. 3 billion years  The first quasars appear. 

8. 5 billion years  The first galaxies appear. 

9. 10 to 15 billion years  The Solar System is born.  A few billion years after that, the first 

forms of life appear on Earth. 
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Every year, more experimental evidence is found that the 'Big Bang' occurred roughly 15-to-20 

billion years ago.  Much of this is based on the “red shift” of receding stars.  The 'Big Bang' produced a 

cosmic “echo” and its circulation around the Universe billions of years after the event was first predicted 

by the great cosmologist George Gamow.  Scientists at Bell Labs won the 1978 Nobel Prize for 

detecting this echo of the 'Big Bang'. 

 

Gamow and his students calculated the echo radiation that occurred about 300,000 years after the 

'Big Bang' cooled down to 3 deg.K.  Breakthroughs in materials technology led to new sensors and 

decades later in 1992, the COBE satellite was launched to search for this hard-to-detect fossil radiation 

from the 'Big Bang'.  Led by George Smoot’s team and after painstaking computer enhancement, the 

detected microwave background radiation “echo” fit the earlier prediction of Gamow to within 0.1%!  

Smoot’s team also found tiny, almost microscopic blotches in the microwave background that were 

precisely what was needed to explain the clumpiness and voids found 1 billion years after the Big Bang. 

 

Dr. Michio Kaku says that he is frequently asked in a seminar, “But Professor, what happened 

before the Big Bang?”  He says he replies with an answer they were not expecting.  “I’m glad you asked 

because that is the subject of today’s lecture.  Today we will discuss what probably happened before 

Creation!” 

 

What catches them off guard is that in the leading physics laboratories around the World, the 

Universe BEFORE the Big Bang has become one of the hottest areas of research.  There is a 

tangible air of excitement as we witness the birth of a new science called Quantum Cosmology.  

Although there is no experimental proof, the theory is so compelling and beautiful that is has become the 

center of intense research.  Already the theory has forced us -- almost against our will -- to confront the 

bizarre possibilities of parallel universes, wormholes, alternate worlds, and all within the 10/11-

dimensions of superstring/M-theory.  Many physicists are leaping into this game following the lead of 

such pioneers as Stephen Hawking and Nobel laureate Murray Gell-Mann. 

 

One of the principles of quantum cosmology is that we must treat the Universe just like we treat a 

quantum particle such as an electron.  Once we treat the Universe like an electron, then we are forced to 

conclude that it can exist in several different states simultaneously (i.e., parallel universes).  Our 

Universe may be the result of a quantum fluctuation in an infinite ocean frothing with universes.  In this 

infinite ocean called the Multiverse, the vacuum is constantly spawning new universes.  In this picture, 

'Big Bangs' constantly take place -- each representing a quantum fluctuation in the vacuum.  

[StealthSkater note: Matti Pitkanen says that the "multiverse" is actually the TGD Universe.  And 

"parallel universes" can be explained away with this new mathematical model.] 

 

This new picture of Cosmology creates a new twist on religious mythology.  In Theology, most 

myths concerning the origin of the Universe fall into one of 2 categories: the Judeo-Christian myth of 

Genesis, which describes a definite instant called "creation"; or the Hindu-Buddhist myth of Nirvana, 

which describes an endless universe that has no beginning in time or space.  In this new picture, we 

combine these 2 mythologies into one coherent picture.  We have a constant Genesis (or boiling of 

universes) in an ocean of cosmic nothing or Nirvana. 

 

Dr. Kaku recalls a discussion with Nobel laureate Steve Weinberg.  When he mentioned this picture 

of millions of Big Bangs constantly emerging from nothing, Weinberg said, “I find this an attractive 

picture and it’s certainly worth thinking about very seriously.  An important implication is that there 

wasn’t a beginning; that there were increasingly large big bangs, so that the multiverse goes on forever – 

one doesn’t have to grapple with the question of it before the bang.  The Multiverse has just been here 

all along.  I find that a very satisfying picture.”  [Indeed, the “empty” vacuum of space has been 

predicted by Quantum Mechanics to be teeming with trillions of particles and antiparticles annihilating 
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each other in immeasurably small timeframes.  And this has been confirmed in the laboratory in the 

Casimir effect] 

 

Weinberg cautioned, however, that there may not be life in these other universes.  Most of them, in 

fact, are probably dead universes where the proton lifetime is less than 10 billion years (the minimum 

time necessary to create stable organic chemicals, DNA, and Life itself).  These other universes may be 

lifeless seas of neutrinos, photons, and electrons, incapable of combining to form Life.  Our Universe, in 

fact, may be one of the few universes that are compatible with Life. 

 

Stephen Hawking visualizes 

our Universe as being connected 

by a vast, infinite network of 

invisible threads with all the other 

bubble universes.  This web 

connecting these universes consists 

of wormholes which are tunnels or 

gateways in space itself created by 

black holes warping space-time.  

And Hawking’s recent wave 

function of theUuniverse is 

reviving another theory that fell out 

of favor in past decades. 

 

 

 

World-renowned physicist John 

Archibald Wheeler (the mentor of 

Nobel laureate Richard Feynman) 

used Quantum Theory to postulate 

the existence of many or 

“alternate” worlds, parallel 

universes possibly evolving on 

different time lines.  His graduate 

student Hugh Everett resumed Wheeler’s project (Wheeler reluctantly rejected it because “it required 

too much metaphysical baggage to carry around”, it poses a philosophical nightmare for physicists who 

traditionally love simplicity).  [StealthSkater note: actually, Prof. Wheeler had formulated 

GeometroDynamics.  He refereed Matti Pitkanen's doctoral thesis on Topological 

GeometroDynamics (TGD) which he called "brilliant".  More on the these roots are at => doc   

pdf   URL  .] 

 

Remote-viewers (sometimes called “psychic spies”) of different intelligence agencies have reported 

existence of alternate worlds where History evolved differently.  The theory is grounded well in the 

experimentally proven mathematics of Quantum Theory.  Recent developments have suggested most of 

these alternate worlds collapse with one another leaving just a few.  A major difference between 

Everett/Wheeler’s Many-Worlds theory and Hawking’s wave function of the universe is that Hawking’s 

theory places wormholes that connect these parallel universes at the center of his theory.  

[StealthSkater note: read more on remote-viewing on the "PX#RV" page at => doc   pdf   URL  .  

And achieving time-travel by employing the "Many Worlds" theory is a critical element in Tom 

Skeggs' "Star Chamber" (see the "PX#StarChamber" page at => doc   pdf   URL    ] 

 

../../Stealthskater/Pitkanen.doc#Wheeler
../../Stealthskater_PDF/Pitkanen.pdf#Wheeler
http://www.stealthskater.com/Pitkanen.htm#Wheeler
../../Stealthskater/PX.doc#RV
../../Stealthskater_PDF/PX.pdf#RV
http://www.stealthskater.com/PX.htm#RV
../../Stealthskater/PX.doc#StarChamber
../../Stealthskater_PDF/PX.pdf#StarChamber
http://www.stealthskater.com/PX.htm#StarChamber
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And recent experiments by Dr. Nicolas Gisin of the University of Geneva demonstrated mysterious 

long-range “communications” between so-called entangled pairs of photons sent in opposite 

directions along optical fibers.  Relativity and “classical” physics would predict that all the turns they 

made during their opposite path treks would bear no relationship to each other.  But when the results 

were compared, the independent decisions by the paired photons always matched even though there was 

no physical way for them to “communicate” with each other. 

 

This phenomena was also known in Einstein’s time.  He himself sneered at the very possibility of 

such a thing, calling it “spooky action at a distance”.  He and his colleagues offered a more intuitive 

explanation based on the idea that the match between them is ordained by their identical antecedents.  

(Remember that Einstein was still having trouble coming to grips with Kaluza’s suggestion of a 5
th
-

dimension.)  But again-and-again in recent years, increasingly sensitive experiments have 

decisively proved that Einstein’s explanation was wrong and Quantum Theory is correct here.  

The superstring model of the Universe provides “extra” dimensions for these quantum communications 

by tunneling into and out-of rather than sending out a signal like a radio wave in ordinary 3-dimensional 

space.  [StealthSkater note: Now if we could trick Mother Nature into believing a normal everyday 

object was really a quantum-sized particle, then we could use Quantum Mechanics to override 

General Relativity and Macroscopically Quantum Tunnel through interstellar space like the 

Philadelphia Experiment may have accidentally done and like UNITEL, NW is proposing in their 

quantum laser project (see the "UNITEL" page at => doc   pdf   URL ) ] 

 

One of the weird aspects of Quantum Mechanics is that something can simultaneously exist and not 

exist.  If a particle is capable of moving along several different paths or existing in several different 

states, the Uncertainty Principle of Quantum Mechanics allows it to travel along all paths and exist in all 

possible states simultaneously.  (No wonder we have trouble grasping quantum theory from a 

philosophical viewpoint!)  However, if the particle happens to be measured (i.e., "observed") by some 

means, its path or state is no longer uncertain.  The simple act of measurement instantly forces it into 

just one path or state. 

 

Physicists call this a “collapse of the wave function”.  The amazing thing here is that if just one 

particle in an entangled pair is measured, the wave function of BOTH particles collapses into a definite 

state that is the SAME for both partners, even if separated by great distance (theoretically, it could be the 

width of the entire Universe!).  And among several proposed explanations for all this is the 

Everett/Wheeler “Many Worlds” hypotheses: the notion that for every possible pathway or state open to 

a particle, there is a separate universe.  For each of the 10 possible pathways a quantum particle might 

follow, for example, there would exist a separate universe. 

 

 

There is a fundamental difference between religious mythology and quantum cosmology.  

Mythology makes no pretense of being scientific.  It fails the test of being falsifiable.  There is no 

experiment that can rigorously exclude the possibility of miracles, angels, and the like which are not (by 

definition) reproducible.  Quantum cosmology, however, may eventually be verified or falsified. 

 

The COBE satellite detected tiny ripples in the otherwise uniform microwave background radiation.  

This is significant because these ripples most likely correspond to quantum fluctuations that existed at 

the instant of the 'Big Bang'.  We are, in fact, children of these ripples.  The quantum fluctuations at the 

beginning of time gradually grew in size over billions of years becoming the galaxies, stars, and planets 

that we see today. 

 

Other tests of this scenario may come from dark matter.  Numerous observations have verified the 

existence of a mysterious, invisible form of matter that makes up perhaps 90% of the mass of the 

../../Stealthskater/UNITEL.doc
../../Stealthskater_PDF/UNITEL.pdf
http://www.stealthskater.com/UNITEL.htm
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universe.  For example, our own galaxy cluster (the Local Group) would have disintegrated billions of 

years ago if it weren’t held together by enormous quantities of unseen matter.  One of the leading 

candidates for dark matter is a new form of matter called sparticles (short for “super particles”), which 

are some of the lowest vibrations of the superstring. 

 

Looking further ahead, we may one day even detect a new form of relic radiation left over from the 

Big Bang -- the neutrino background.  If this notoriously-elusive radiation can be detected, then we 

have a snapshot of the Universe when it was only 3 seconds old.  Then ripples on the neutrino 

background will give us a breathtaking looking into the cosmic fireball itself when quantum fluctuations 

created by the superstring were the dominant forces shaping cosmic expansions. 

 

 

note: because important websites are frequently "here today but gone tomorrow", the following was 

archived from http://www.mkaku.org/articles/mtheory_superstrings.shtml on January 23, 2002.  

This is NOT an attempt to divert readers from the aforementioned website.  Indeed, the reader 

should only read this back-up copy if it cannot be found at the original author's site. 

 

M-Theory 

"the Mother of all Superstrings" 
by Dr. Michio Kaku 

 

Every decade-or-so, a stunning breakthrough in string theory sends shock waves racing through the 

theoretical physics community, generating a feverish outpouring of papers and activity.  This time, the 

Internet lines are burning up as papers keep pouring into the Los Alamos National Laboratory's 

computer bulletin board (the official clearing house for superstring papers). 

 

John Schwarz of Caltech, for example, has been speaking to conferences around the World 

proclaiming the "second superstring revolution." 

 

Edward Witten of the Institute for Advanced Study in Princeton gave a spellbinding 3-hour lecture 

describing it.  The aftershocks of the breakthrough are even shaking other disciplines like mathematics.  

The Director of the Institute (mathematician Phillip Griffiths) says, "The excitement I sense in the 

people in the field and the spin-offs into my own field of mathematics ... have really been quite 

extraordinary.  I feel I've been very privileged to witness this first hand." 

 

And Cumrun Vafa at Harvard has said, "I may be biased on this one.  But I think it is perhaps the 

most important development not only in string theory but also in theoretical physics at least in the past  2 

decades." 

 

What is triggering all this excitement is the discovery of something called "M-theory" -- a theory 

which may explain the origin of strings.  In one dazzling stroke, this new M-theory has solved a series of 

long-standing puzzling mysteries about string theory which have dogged it from the beginning, leaving 

many theoretical physicists (myself included!) gasping for breath. 

 

M-theory, moreover, may even force string theory to change its name.  Although many features of 

M-theory are still unknown, it does not seem to be a theory purely of strings.  Michael Duff of Texas 

A&M is already giving speeches with the title "The theory formerly known as strings!" 

 

http://www.mkaku.org/articles/mtheory_superstrings.shtml
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String theorists are careful to point out that this does not prove the final correctness of the theory.  

Not by any means.  That may make years or decades more.  But it marks a most significant 

breakthrough that is already reshaping the entire field. 

 

Parable of the Lion 
 

Einstein once said, "Nature shows us only the tail of the lion.  But I do not doubt that the lion 

belongs to it even though he cannot at once reveal himself because of his enormous size."  Einstein spent 

the last 30 years of his life searching for the "tail" that would lead him to the "lion" -- the fabled Unified 

Field Theory (or the "Theory of Everything") which would unite all the forces of the Universe into a 

single equation.  The 4 forces (gravity, electromagnetism, and the strong and weak nuclear forces) 

would be unified by an equation perhaps 1-inch long.  Capturing the "lion" would be the greatest 

scientific achievement in all of physics -- the crowning achievement of 2,000 years of scientific 

investigation ever since the Greeks first asked themselves what the World was made of. 

 

But although Einstein was the first one to set off on this noble hunt and track the footprints left by 

the lion, he ultimately lost the trail and wandered off into the wilderness. 

 

Other giants of 20th century physics -- like Werner Heisenberg and Wolfgang Pauli -- also joined in 

the hunt.  But all the easy ideas were tried and shown to be wrong.  When Niels Bohr once heard a 

lecture by Pauli explaining his version of the Unified Field Theory, Bohr stood up and said, "We in the 

back are all agreed that your theory is crazy.  But what divides us is whether your theory is crazy 

enough!" 

 

The trail leading to the Unified Field Theory, in fact, is littered with the wreckage of failed 

expeditions and dreams.  Today, however, physicists are following a different trail which might be 

"crazy enough" to lead to the lion.  This new trail leads to superstring theory, which is the best (and, in 

fact, only) candidate for a 'Theory of Everything'.  Unlike its rivals, it has survived every blistering 

mathematical challenge ever hurled at it.  Not surprisingly, the theory is a radical, "crazy" departure 

from the past, being based on tiny strings vibrating in 10-dimensional space-time.  Moreover, the theory 

easily swallows up Einstein's theory of gravity.  Witten has said, "Unlike conventional Quantum Field 

Theory, string theory requires gravity.  I regard this fact as one of the greatest insights in Science ever 

made." 

 

But until recently, there has been a glaring weak spot.  String theorists have been unable to probe all 

solutions of the model, failing miserably to examine what is called the "non-perturbative region" 

(which I will describe shortly).  This is vitally important, since ultimately our Universe (with its 

wonderfully diverse collection of galaxies, stars, planets, subatomic particles, and even people) may lie 

in this "non-perturbative region".  Until this region can be probed, we don't know if string theory is a 

'Theory of Everything' … or a theory of nothing! 

 

That's what today's excitement is all about.  For the first time, using a powerful tool called "duality", 

physicists are now probing beyond just the "tail" and finally seeing the outlines of a huge, unexpectedly 

beautiful "lion" at the other end.  Not knowing what to call it, Witten has dubbed it "M-theory".  In one 

stroke, M-theory has solved many of the embarrassing features of the theory such as why we have 5 

different superstring theories. Ultimately, it may solve the nagging question of where strings come from. 

 

P-branes and the "Mother of all Strings" 
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Einstein once asked himself if God had any choice in making the Universe.  Perhaps not.  So it was 

embarrassing for string theorists to have 5 different self-consistent strings, all of which can unite the 2 

fundamental theories in physics -- the theory of Gravity and the Quantum Theory. 

 

Each of these string theories looks completely different from the others.  They are based on different 

symmetries with exotic names like E(8)xE(8) and O(32). 

 

Not only this, but superstrings are also in some sense not unique.  There are other non-string theories 

which contain "super-symmetry" -- the key mathematical symmetry underlying superstrings.  

(Changing light into electrons and then into gravity is one of the rather astonishing tricks performed by 

supersymmetry, which is the symmetry which can exchange particles with half-integral spin -- like 

electrons and quarks -- with particles of integral spin like photons, gravitons, and W-particles.) 

 

In 11 dimensions, in fact, there are alternate "super" theories based on membranes as well as point 

particles (called "super-gravity").  In lower dimensions, there is moreover a whole zoo of "super" 

theories based on membranes in different dimensions.  (For example, point particles are 0-branes, strings 

are 1-branes, membranes are 2-branes, and so on.)  For the p-dimensional case, some wag dubbed them 

p-branes (pronounced "pea brains"). 

 

But because p-branes are horribly difficult to work with, they were long considered just a historical 

curiosity -- a trail that led to a dead-end.  (Michael Duff, in fact, has collected a whole list of unflattering 

comments made by referees to his National Science Foundation grant concerning his work on p-branes.  

One of the more charitable comments from a referee was: "He has a skewed view of the relative 

importance of various concepts in modern theoretical physics.") 

 

So that was the mystery.  Why should supersymmetry allow for 5 superstring theoriess and this 

peculiar, motley collection of p-branes?  Now we realize that strings, supergravity, and p-branes are just 

different aspects of the same theory.  M-theory ('M' for "Membrane" or the "Mother of all Strings" -- 

take your pick) unites the 5 superstring variants into one theory and includes the p-branes as well. 

 

To see how this all fits together, let us update the famous parable of the blind wise men and the 

elephant.  Think of the blind men on the trail of the lion.  Hearing it race by, they chase after it and 

desperately grab onto its tail (a 1-brane).  Hanging onto the tail for dear life, they feel its one-

dimensional form and loudly proclaim, "It's a string!  It's a string!" 

 

But then one blind man goes beyond the tail and grabs onto the ear of the lion.  Feeling a 2-

dimensional surface (a membrane), the blind man proclaims, "No, it's really a 2-brane!" 

 

Then another blind man is able to grab onto the leg of the lion.  Sensing a 3-dimensional solid, he 

shouts, "No, you're both wrong.  It's really a 3-brane!" 

 

Actually, they are all right.  Just as the tail, ear, and leg are different parts of the same lion, the string 

and various p-branes appear to be different limits of the same theory -- M-theory.  Paul Townsend of 

Cambridge University -- one of the architects of this idea -- calls it "p-brane democracy" (i.e., all p-

branes including strings are created equal). 

 

Schwarz puts a slightly different spin on this.  He says, "We are in an Orwellian situation.  All p-

branes are equal, but some (namely strings) are more 'equal' than others.  The point is that they are the 

only ones on which we can base a perturbation theory." 
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To understand unfamiliar concepts such as duality, perturbation theory, and non-perturbative 

solutions, it is instructive to see where these concepts first entered into physics. 

 

Duality 
 

The key tool to understanding this breakthrough is something "duality".  Loosely speaking, 2 

theories are "dual" to each other if they can be shown to be equivalent under a certain interchange. 

 

The simplest example of duality is reversing the role of electricity and magnetism in the equations 

discovered by James Clerk Maxwell of Cambridge University 130 years ago. These are the equations 

which govern light, TV, X-rays, radar, dynamos, motors, transformers, and even the Internet and 

computers.  The remarkable feature about these equations is that they remain the same if we interchange 

the magnetic B and electric fields E and also switch the electric charge e with the magnetic charge g of a 

magnetic "monopole": E <--> B  and  e <--> g . 

 

In fact, the product eg is a constant.  This has important implications.  Often, when a theory cannot 

be solved exactly, we use an "approximation" scheme.  In first-year calculus, for example, we recall that 

we can approximate certain functions by Taylor's expansion.  Similarly, since e
2
 = 1/137 in certain units 

and is hence a small number, we can always approximate the theory by power expanding in e
2
.  So we 

add contributions of order e
2
 + e

4
 + e

6
 etc. in solving for, say, the collision of 2 particles.  Notice that 

each contribution is getting smaller and smaller, so we can -- in principle -- add them all up.  This 

generalization of Taylor's expansion is called "perturbation theory", where we perturb the system with 

terms containing e
2
. 

 

(For example, in archery, perturbation theory is how we aim our arrows.  With every motion of our 

arms, our bow gets closer and closer to aligning with the bull's eye.) 

 

But now try expanding in g
2
.  This is much tougher.  In fact, if we expand in g

2
 (which is large), then 

the sum g
2
 + g

4
 + g

6
 etc. blows up and becomes meaningless.  This is the reason why the "non-

perturbative" region is so difficult to probe since the theory simply blows up if we try to naively use 

perturbation theory for large coupling constant g.  So, at first, it appears hopeless that we could ever 

penetrate into the non-perturbative region. 

 

(For example, if every motion of our arms got bigger and bigger, we would never be able to zero in 

and hit the target with the arrow.) 

 

But notice that because of duality, a theory of small e (which is easily solved) is identical to a 

theory of large g (which is difficult to solve).  But since they are the same theory, we can use duality to 

solve for the non-perturbative region. 

 

S,T, and U-Duality 

 

The first inkling that duality might apply in string theory was discovered by K. Kikkawa and M. 

Yamasaki of Osaka Univ. in 1984.  They showed that if you "curled up" one of the extra dimensions 

into a circle with radius R, the theory was the same if we curled up this dimension with radius 1/R.  This 

is now called T-duality: R <--> 1/R  
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When applied to various superstrings, one could reduce 5 of the string theories down to 3 (see 

figure).  In 9 dimensions (with one dimension curled up), the Type IIa and IIb strings were identical as 

were the E(8)xE(8) and O(32) strings. 

 

Unfortunately, T-duality was still a perturbative duality.  The next breakthrough came when it was 

shown that there was a second class of dualities -- called S-duality -- which provided a duality between 

the perturbative and non-perturbative regions of string theory.  Another duality -- called U-duality -- 

was even more powerful. 

 

Then Nathan Seiberg and Witten brilliantly showed how another form of duality could solve for the 

non-perturbative region in 4-dimensional supersymmetric theories. 

 

However, what finally convinced many physicists of the power of this technique was the work of 

Paul Townsend and Edward Witten.  They caught everyone by surprise by showing that there was a 

duality between 10-dimensional Type IIa strings and 11 dimensional supergravity!  The non-

perturbative region of Type IIa strings -- which was previously a forbidden region -- was revealed to be 

governed by 11-dimensional supergravity theory with one dimension curled up. 

 

At this point, I remember that many physicists (myself included) were rubbing our eyes, not 

believing what we were seeing.  I remember saying to myself, "But that's impossible!" 

 

All of a sudden, we realized that perhaps the real "home" of string theory was not 10 dimensions but 

possibly 11.  And that the theory wasn't fundamentally a string theory at all!  This revived tremendous 

interest in 11-dimensional theories and p-branes.  Lurking in the 11
th

 dimension was an entirely new 

theory which could reduce down to 11-dimensional supergravity as well as 10-dimensional string theory 

and p-brane theory. 

 

Detractors of String Theories 
 

To the critics, however, these mathematical developments still don't answer the nagging question: 

how do you test it?  Since string theory is really a theory of Creation (when all its beautiful symmetries 

were in their full glory), the only way to test it, the critics wail, is to re-create the Big Bang itself.  

Which is impossible.  Nobel Laureate Sheldon Glashow likes to ridicule superstring theory by 

comparing it with former Pres. Reagan's Star Wars plan -- i.e., they are both untestable, soak up 

resources, and both siphon off the best scientific brains. 

 

Actually, most string theorists think these criticisms are silly.  They believe that the critics have 

missed the point. 

 

The key point is this.  If the theory can be solved non-perturbatively using pure mathematics, then it 

should reduce down at low energies to a theory of ordinary protons, electrons, atoms, and molecules for 

which there is ample experimental data.  If we could completely solve the theory, we should be able to 

extract its low energy spectrum which should match the familiar particles we see today in the Standard 

Model.  Thus, the problem is not building atom smashers l,000 light years in diameter.  The real problem 

is raw brain power.  If only we were clever enough, we could write down M-theory, solve it, and settle 

everything. 

 

[StealthSkater note: Pitkanen's TGD corrects flaws in string and M-theory.  It is based on 8 

dimensions and magnetic flux tubes replacing the supermembranes to which superstrings 

are attached.] 
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Evolving Backwards 
 

So what would it take to actually solve the theory once-and-for-all and end all the speculation and 

back-biting?  There are several approaches. 

 

The first is the most direct.  Try to derive the Standard Model of particle interactions with its bizarre 

collection of quarks, gluons, electrons, neutrinos, Higgs bosons, etc. etc. etc.  (I must admit that although 

the Standard Model is the most successful physical theory ever proposed, it is also one of the ugliest.)  

This might be done by curling up 6 of the 10 dimensions, leaving us with a 4-dimensional theory that 

might resemble the Standard Model a bit.  Then try to use duality and M-theory to probe its non-

perturbative region, seeing if the symmetries break in the correct fashion, giving us the correct masses of 

the quarks and other particles in the Standard Model. 

 

Witten's philosophy, however, is a bit different.  He feels that the key to solving string theory is to 

understand the underlying principle behind the theory. 

 

Let me explain.  Einstein's theory of General Relativity, for example, started from first principles.  

Einstein had the "happiest thought in his life" when he leaned back in his chair at the Bern patent office 

and realized that a person in a falling elevator would feel no gravity.  Although physicists since Galileo 

knew this, Einstein was able to extract from this the Equivalence Principle.  This deceptively simple 

statement (that the laws of physics are indistinguishable locally in an accelerating or a gravitating frame) 

led Einstein to introduce a new symmetry to physics -- general coordinate transformations.  This in 

turn gave birth to the action principle behind General Relativity -- the most beautiful and compelling 

theory of gravity.  Only now are we trying to quantize the theory to make it compatible with the other 

forces.  So the evolution of this theory can be summarized as: Principle -> Symmetry -> Action -> 

Quantum Theory . 

 

According to Witten, we need to discover the analog of the Equivalence Principle for string theory.  

The fundamental problem has been that string theory has been evolving "backwards".  As Witten says, 

"String theory is 21
st
 Century physics which fell into the 20

th
 Century by accident."  We were never 

"meant" to see this theory until the next Century. 

 

Is the end in sight? 
 

Vafa recently added a strange twist to this when he introduced yet another mega-theory -- this time a 

12-dimensional theory called F-theory ('F' for "Father") which explains the self-duality of the IIb string.  

(Unfortunately, this 12 dimensional theory is rather strange.  It has 2 time coordinates (not just one), 

and actually violates 12-dimensional Relativity.  Imagine trying to live in a world with 2 times!  It 

would put an episode of Twilight Zone to shame.)  [StealthSkater note: proponents of the Montauk 

Project and the Philadelphia Experiment would have no problem with "2 times".  More at the 

"PX" page at => doc   pdf   URL ] 

 

So is the final theory 10-, 11-, or 12-dimensional? 

 

Schwarz, for one, feels that the final version of M-theory may not even have any fixed dimension.  

He feels that the true theory may be independent of any dimensionality of space-time, and that 11 

dimensions only emerges once one tries to solve it.  Townsend seems to agree, saying "The whole 

notion of dimensionality is an approximate one that only emerges in some semi-classical context." 

 

../../Stealthskater/PX.doc
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http://www.stealthskater.com/PX.htm
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So does this means that the end is in sight -- that we will someday soon derive the Standard Model 

from first principles? 

 

I asked some of the leaders in this field to respond to this question.  Although they are all 

enthusiastic supporters of this revolution, they are still cautious about predicting the future. 

 

Townsend believes that we are in a stage similar to the old quantum era of the Bohr atom just before 

the full elucidation of Quantum Mechanics.  He says, "We have some fruitful pictures and some rules 

analogous to the Bohr-Sommerfeld quantization rules.  But it's also clear that we don't have a complete 

theory." 

 

Duff says, "Is M-theory merely a theory of supermembranes and super 5-branes requiring some (as 

yet unknown) non-perturbative quantization?  Or (as Witten believes) are the underlying degrees of 

freedom of M-theory yet to be discovered?  I am personally agnostic on this point." 

 

Witten certainly believes we are on the right track.  But we need a few more "revolutions" like this 

to finally solve the theory.  "I think there are still a couple more superstring revolutions in our future, at 

least.  If we can manage one more superstring revolution a decade, I think that we will do all right," he 

says. 

 

Vafa says, "I hope this is the 'light at the end of the tunnel'.  But who knows how long the tunnel is!" 

 

Schwarz, moreover, has written about M-theory: "Whether it is based on something geometrical 

(like supermembranes) or something completely different is still not known.  In any case, finding it 

would be a landmark in human intellectual history." 

 

Personally, I am optimistic.  For the first time, we can see the outline of the "lion".  And it is 

magnificent!  One day, we will hear it roar. 

 

[StealthSkater note:  Dr. Kaku's website is at  http://www.mkaku.org  ] 

 

 

[StealthSkater note: read how M-brane theory led to an alternative to the "Big Bang" Inflationary 

model (see the "Science#Ekpyrotic" page at => doc   pdf   URL  )] 
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Superstring and M-brane theories have led to an alternate proposal for the 

Inflationary model part of the Big Bang theory.  The new Ekpyrotic model suggests 

universes are created by the collision of 5-dimensional infinite membranes in the 

greater Multiverse rather than expanding from an infinitesimally small point of 

infinite density.  It predicts the same results but uses an entirely new physics while 

avoiding 2 historical shortcomings of the former.  Time has no "meaning" in the 

Multiverse. 

 

"BigBang_1"  =>  doc   pdf   URL         "BigBang_2" =>  doc   

pdf   URL  

 

 

I admit I'm a bit fuzzy on the physical Hyperspatial model of our Universe versus what 

appears to be a "quantum-mental" Multiverse.  Dr. Jack Sarfatti attempted to clear 

it up for me in this following e-mail    (also available at doc   pdf   URL  ) 

 

 

Date: Wed, 30 Oct 2002 08:37:30 -0800  

From: "Jack Sarfatti" <sarfatti@well.com>  

Subject: RE: [UFO_HOTLINE_BULLETI] just what is this new "magic" science ?  

To: "stealthskaters" <stealthskaters@yahoo.com>, 

UFO_HOTLINE_BULLETI@yahoogroups.com 
 

From my new book (sequel to "A Beautiful Mind" :-  see  http://www.1stbooks.com, 

then <search> for author "Jack Sarfatti" ): 

 

Herbert Gold: “It’s Jack Sarfatti against the World and he’s indomitable.  One of his 

soaring theories is that things which have not happened yet can cause events in the 

present … Already in his possession are the theorems, formula, algebra and poetry for 

it …. And citations from Faust.”  Bohemia, Where Art, Angt, Love and Strong Coffee 

Meet, p. 15 (Simon & Schuster, 1993) 

 

Frederick: “You are talking about the nonsensical ravings of a lunatic mind.” (Mell 

Brooks, "Young Frankenstein") 

 

 

"A Lunatic Mind?  Diary of a Mad Physicist"  Episode 3 in Space-Time and Beyond - The 

Series 

 

Bell’s locality inequality is that micro-quantum reality must either be nonlocal or non-

objective or both in order to preserve statistical signal locality consistent with the retarded 

causality postulate of no effects after causes and no faster-than-light influences.  Bohm’s 

hidden variable theory is objective nonlocal.  The 'Many Worlds' “Multiverse” theory can be 

made local but non-objective in the sense of not being counter-factual definite.  That is, 

anything that can happen does happen in a parallel quantum wave universe. 
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This is Murray Gell-Mann’s position in The Quark and the Jaguar.  You can think of the 

many quantum wave worlds of the qubit Multiverse as valleys separated by mountains on a 

thought-like mindscape or landscape.  The many quantum wave “qubit” worlds of David 

Deutsch’s “Multiverse” should not be confounded with the parallel brane worlds of 

hyperspace described by Stephen Hawking in The Universe in a Nutshell.  The rock-like 

geometrodynamic brane worlds of hyperspace get their marching orders from the qubit 

mental worlds of the Multiverse.  The Multiverse “pilot wave” and the hyperspace brane 

worlds (or super hidden variable) together form the post-Bohmian “Super Cosmos”. 

 

Most of the big-shot mainstream theoretical physics pundits are confused here by Niels 

Bohr’s Copenhagen Fairy Tale of The Smoky Dragon and, therefore, do not make the 

illuminating distinction because they are unfamiliar with Bohm’s deep ideas.   A good 

example of this is in the Tuesday, October 29, 2002 Science New York Times “A New View 

Of Our Universe: A Self-Reproducing Cosmos” by Dennis Overby.  The pictures in that 

article are for the material geometrodynamic brane inflated bubbles and not the quantum 

computing giant pilot wave “wave function of the Universe” that David Deutsch is really 

talking about in his book The Fabric of Reality. 

 

Our visible universe is only a relatively tiny patch ~ 30 billion light-years across on a 

brane bubble trillions of light-years across.  However, because of the locally variable Zero-

Point cosmological field in my new theory, we can expect stargate time-travel machines 

that connect different parts of our bubble that are outside each other’s speed-of-light 

horizons.  These stargates can even connect different bubbles in this Super Cosmos (cosmic 

mind-wave included) allowing trade between different advanced civilizations anywhere-

when. 

 

This is the best of all possible scenarios that I call the “Pangloss Alternative” (Voltaire’s 

“Candide”).  Direct back-action of the rock-like brane worlds on their mental Multiverse 

pilot wave landscape awakens consciousness in the Multiverse.  This is the “Mind of God” 

in Hawking’s sense at the end of his A Brief History of Time. 

 

you wrote : 

 

> Dear Dr. Sarfatti --  

> 

> I've had time to read your e-mail more carefully.  It has helped me in piecing together 

seeming unrelated concepts.  I'll probably end up buying your book to get the whole story.  I 

admit that I was one of those who was indeed confusing the Multiverse with the 5-D brane.  

I'm still not totally enlightened but am glad to see the 2 concepts can co-exist and seem to be 

interrelated.  The "public" articles I read concerning the "brane" world were at 

http://www.space.com/scienceastronomy/astronomy/bigbang_alternative_010413-1.html  

and http://www.space.com/scienceastronomy/astronomy/new_universe_020425.html .   

There were some nice graphics there.  I'm still trying to reconcile their concept of a "brane" 

Multiverse with the "quantum wave" type that you mentioned. 

> 

> The expanding universe resurrected Einstein's cosmological constant concept.  I'm 

sure your book will give postulates into "dark enery-matter's" role in all of this.  Your novel 

twist was proposing a variable cosmological constant.  I recall reading about a slightly 

different speed-of-light observed billions of light years off.  The authors suggested the 

Universe may have a "top" and "bottom".  However, this may have been what the SOL was 

http://www.space.com/scienceastronomy/astronomy/bigbang_alternative_010413-1.html
http://www.space.com/scienceastronomy/astronomy/new_universe_020425.html
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back in time and perhaps was "variable" along the same line of thinking as your variable 

CC. 

> 

> UFO reports (like the Betty & Barney Hill incident) of so-called trade routes from 

Zeta Reticuli like you mentioned in your e-mail.  Oberth supposedly said the UFOs behaved 

more like a "time machine".  In his NBC Dateline interview (which I still have on videotape 

if you ever want a copy as well as others o the same 6-hr tape), Corso said he only saw one 

other crashed UFO and it was embedded/"fused" into a boulder.  He said that involved a 

"time machine" but didn't go into details, reserving that for a later time.  The Montauk 

Project principals (admittedly somewhat discredited, more due to their personal behavior 

and perceived quest for the almighty dollar) said a UFO was caught in the time vortex 

between 1943 Philadelphia and 1983 Montauk and fused into underground stone.  I don't 

know if Corso was referring to this (and perhaps trying to capitalize on the proven money-

making of the Montauk/PX "religion") or if it was more along the lines of what Oberth was 

speaking about.  

 

> With this "quantum wave"-influencing-the-brane multiverse" concepts, I could easily 

see why it would confound our best (traditional mainstream) minds like Ben Rich and 

Wilbert Smith stated.  That would explain rumors of ETs patiently and laboriously trying to 

get researchers up-to-speed on the necessary concepts.  And we haven't even addressed the 

engineering challenges yet.  Other rumors say that the ETs were in charge of experiments 

that were producing different propulsion "fields" that were created from materials of Earth 

origin.  That supports Lazar's statements on the back-engineering using Earth-only materials 

and that he was told this ET-human research ended when a guard brought a loaded gun into 

an area where the ETs worried that the "field" would cause the bullets to discharge (circa 

1979). 

 

> I have been increasingly impressed with the sophistication of our body's immune 

system and its ability to adapt -- over centuries -- to new bacterial and viral threats.  Since 

we have no way of protecting our delicately-evolved physiology from alien ecosystems 

(other than wearing spacesuits), I wonder if interstellar exploration could be done by 

blending mind with machine.  Sort of a "virtual reality vehicle" that would permit 

touch/smell/etc.upon arrival at some planet.  That would be the safest way to go. 

> 

> Supposedly they did this in the Montauk Project (perhaps more aptly labeled the 

Plattsburgh AFB Phoenix Projects) by creating these "time tunnels" where volunteers could 

sample the environment of the destination.  I'm more inclined to believe that -- if any of 

those reports are true -- they were limited to mere observing (like a remote-viewer) rather 

than actual physical sampling.  This new idea would require a device that could meld 

consciousness with machine to safely accomplish the sanitized sensing/communication. A 

next generation V-R that could be manufacture "small enough" or otherwise engineered to 

allow entanglement teleportation.   

> 

> Best Regards -- 

> -- Mark 
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Sarfatti's "extrapolation" of Newtonian and Einsteinian physics into the post-

Quantum realm is summarized in a "Slide Show"at doc   pdf   URL   

 

 

For an easy-reading but slightly more technical discussion of the history of Physics => 

doc   pdf   URL    

 

 

if on the Internet, press  <BACK>  on your browser  to return to 

the previous page  (or go to www.stealthskater.com) 

else if accessing these files from the CD in a MS-Word session, simply <CLOSE> this 

file's window-session; the previous window-session should still remain 'active' 
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