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Edward Halerewicz, Jr. 
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Introduction 

For over 3 decades, Finnish theoretical physicist Dr. Matti Pitkänen has be working in 

seclusion on a Theory of Everything called Topological Geometrodynamics (TGD) which by one 

estimate totals over 10,000 pages of work.  The problem is that no one beyond Pitkänen appears 

to understand the underlining theory, prompting some physicists to conclude that Pitkänen while 

a non-conventional thinker is certainly no crackpot but none-the-less they keep their distance and 

allow Pitkänen to speak for himself. 

 

This state of affairs gives professional physicists little reason to seriously pursue and 

develop Pitkänen’s ideas further.  This also gives fuel for others who do not intelligently 

understand TGD to attack it as pseudo science, thus placing it into the dust bins of theoretical 

physics.  The purpose of this treatise is not to address whether-or-not TGD is a valid physical 

theory but rather to explain what the theory is in layman terms so that one may intelligently 

discuss its merits and pit falls. 

What’s in a name? 

The motivation for outlining TGD was for keeping a promise made to a correspondent of this 

author who wanted to know quite simply what exactly TGD theory means and what are its 

potential benefits.  There are a number of approaches which can be used to answer those 

questions.  But for this author, the best approach is to keep the answers simple and then expand 

upon them. 

 

In the broadest sense, TGD is a combined theory of gravitational and particle physics, 

making it in some ways an alternative to string theory but with a dash of extra elements.  Before 
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getting in to the extra elements which are really just applications, it might prove insightful to 

discuss the definition of TGD. 

 

First, topology is a mathematical term which relates geometrical concepts in an abstract 

fashion.  Take a piece of clay with no missing parts and deform it.  That is one topology.  

Another is to make a hole in the clay.  The clay can still be deformed but will always having a 

missing hole which is a new topology.  So one interpretation of the theory is that it involves the 

study of topology structures. 

 

GeometroDynamics, on the other hand, is a bit of a mouthful.  But in reality it is just a fancy 

way of describing gravity (specifically Einstein’s theory of gravity dealing with space-time 

curvature).  The title of TGD therefore implies that it is a theory of gravity governed by 

topological considerations which in this case are related to known properties of elementary 

particles. 

 

This is a good starting point for elucidating the meaning behind TGD which can be regarded 

as a particle-gravity theory united by topological structures.  The main reason that TGD can be 

considered an alternative to string theory is from the simple fact that the theory is not built up 

from strings! 

 

In this theory, particles are essentially built up from 2-dimensional disc-like structures 

surrounded by spheres acting as a kind of closed world for the particles in the theory.  The discs 

themselves have topological properties and are grouped into discrete families depending 

whether-or-not the discs contain holes on their surfaces and may in a sense be regarded in a first 

approximation as disc quantizations analogous to the spin properties of quantum particles.  But 

instead of spin being quantized, it is really particle flavors that are being quantized. 

 

For example, in the Standard Model of particle physics there are three flavors of elementary 

particles, two of them being heavy versions of a stable lighter particle.  In the case of the 

electron, it has two heavier “flavor cousins” known as muons and tauons by “weight”.  So we 

can imagine the electron as a one-plated capacitor with negative charge, the muon as a plate 

capacitor with a hole in it and a tauon as a plate capacitor with 2-holes in it. 

 

In this way, force can be imagined as a combination of charge and surface waves of the 2-

dimensional disk-like object which when seen by the larger world or by other particles look as 

though force is carried though space by tiny spheres of energy (e.g. quanta) and mass (e.g. 

elementary particles).  The generalizations presented up to this point should answer a few basic 

questions about the meaning of TGD and its building blocks.  But we are still missing its 

dynamics and what might be some concrete applications of the theory (if valid). 

Overview 

In a sense, TGD can be thought of as an alternative to string theory where vibrating strings 

are replaced by vibrating flat disc-like surfaces as the fundamental interaction.  For clarification 

purposes, Pitkänen refers to the disc-like objects as “sheets” of space-time for historical reasons.  

Conceptualizing these objects as "discs" was a choice made by this author as a way to visualize 



finite sizes for particles and certain interactions.  So perhaps a flat-discs or world-discs would 

make better names. 

 

The nomenclature used in describing TGD is the real imputes for the production of this brief 

non-technical article regarding the topic because the top-down approach utilized by Pitkänen in 

describing his theory can leave many with more questions than answers.  Top-down is the 

standard method of doing things at the university level.  Bottom-up, however, is a more useful 

approach to the beginning student so let us a try to outline the theory from this position and see if 

things work out.  

 

Approaching the subject matter is not too terribly difficult to comprehend if you understand 

the meanings behind the key terms.  It is likely any PhD holder in physics could easily grasp the 

principles of TGD and judge whether-or-not the theory is useful for her or himself.  But chances 

are if you are reading this article you are not that particular audience.  It is also likely that most 

PhD holders would not appreciate TGD as (A) it is not string theory and (B) its dimensions are 

quite different and throws the supersymmetry of M-theory out the window.  Thus those most 

likely to clearly understand the mathematics of TGD are probably the most likely to reject it out 

of hand. 

TGD as a theory of Holospheres 

To go continue with our journey, let us examine an example of a top-down description of 

TGD, “simple” papers on the subject will begin with terminology indicating it to be a H = M
4
 x 

CP2-based theory.  This is something a professional would understand but clearly goes over the 

head of laymen.  Unfortunate since the nature of the H term allows TGD to cover non-standard 

topics in physics but has no meaning for anyone lacking knowledge about Minkowski space-time 

and complex projection spaces. 

 

In more simple terms, this means that objects placed into or embedded in the TGD world 

have behavior that is defined in an 8-dimensional space built out of components which 

themselves are not 8-dimensional. 

 

M
4
 can be thought up as 4-dimensional space-time or the world of Special Relativity which is 

overcast by shadows called projections from 2 hidden planes quantum mechanical being the CP2 

which is tied to Grand Unification models of particle physics acting together they transform 

regular 4-dimensional space-time into an 8-dimensional one in an abstract mathematical sense.  

So very crudely the result is H = 4 x 2 = 8-dimensions of space-time.   So what does this tell us 

about the theory? 

 

More-or-less, the 8-dimensional embedding rules associated with the H-term suggest that 

you can have a seemingly 4-dimensional object be encoded with information from a higher 

hidden 8-dimensional spacetime which allows for new kinds of interactions not possible within 

special relativity.  A simple example would be to visualize a sheet of paper which is 

approximately a 2-dimensional object.  But when it is “bent” produces a 3-dimensional surface 

so that the 2-dimensional object effectively becomes a 3-dimensional object. 

 



Now this goes back to our spheres mentioned earlier surrounding the capacitor-like 

world-discs as TGD dictates that the discs are really 3-surfaces; i.e., they look like spheres to 

anyone walking on them but can also “fold” into the fourth-dimension. 

 

Now for the magic, this means that the 2-dimensional world-discs transform to 8-

dimensional objects in TGD and can project their properties onto regular 4-dimensional spheres 

like holograms so that you have a world of particles essentially built up of holograms (or 

“holodiscs” if you will).  Since these holographic discs act as worlds to themselves where local 

space-time can be treated as flat forming a collection of holodiscs which Pitkänen calls a “World 

of Classical Worlds (WCW)”. 

 

In this picture gravity then becomes the sum total of interactions in the world of 

holodiscs.  You can then think by analogy than an electron might have X wavelengths, the muon 

Y wavelengths, the tauons Z wavelengths and having a sum of X+Y+Z wavelengths in the 

holographic world making up the fabric of gravity. 

 

But wait!  there is more!  Because the topological structures of elementary particles are 

not unique, TGD implies that many other holographic gravitational sheets or “worlds” are 

possible at different energy scales.  One can then imagine exotic holographic space-time sheets 

where our local positive curvature of gravity is seen to be zero with particle laws exotic from our 

own.  So now we have a class of holographic space-time objects which Pitkänen describes as a 

“many sheeted” universe. 

 

So how does this compare to string theory?  Since in General Relativity, space-time 

curvature is a very real thing.  You can only approximate space-time to be flat in the holodiscs if 

you are far away enough from a source that its curvature looks zero or look at small enough 

scales so that curvature goes to zero.  There is nothing wrong with these approaches.  It is done 

in cosmology and particle physics all the time.  In this way, TGD differs radically from string 

theory as curvature is required to increase as one approaches the Planck length (i.e., interacting 

with extra dimensions need not require high energy densities and strong space-time curvature). 

 

Presently, string theory is interpreted as part of a larger theory known as M-theory in 10-

dimensional space.  This is the reason why most professional physicists who understand TGD 

math might want to reject it.  The many-sheeted nature of TGD is where applications come in 

and finding results outside the scope of known theories come into play.  Though in order to 

generate numerical outcomes and testable predictions, a method of scaling the interactions 

amongst the cross-interacting holographic sheets is required.  

In the Deep End 

Scale in TGD is determined by the CP2 projections which are essentially the symmetries 

of Grand Unified Theories (GUTs) that unify the electroweak force and the strong nuclear force 

by two “heavy” unobserved force carriers (bosons).  The fundamental length scale for the TGD 

holodiscs is therefore roughly L=10
-31

 meters to scale with standard particle physics. 

 

But there is a slight catch due to the dimensionality of the theory.  The reason is because 

TGD is based in 8-dimensional space governed by something known as octonion algebra.  The 



problem with these numbers is that conventional algebra breaks down for real numbers unless 

you consider certain prime numbers. 

 

How is this a problem?  Let us say that a ball has a mass of 8.68 grams and you want to 

know its weight in deep space using only a scale that only measures in 5’s.  Well then you are 

going to have a problems obtaining accurate readings.  In short, TGD has the same problem 

matching known masses of particles because of “missing numbers” in the scales and can only 

approximate particle masses making experimental confirmation of the theory problematic. 

 

The theory could possibly be tied to known theory and tested if there was a way to bridge 

the gap between the real number system and the “missing numbers”.  Some statistical modeling 

of thermodynamic parameters of known particles and energies indicated that some could be 

related to prime numbers expressed as power of the number 2.  Specifically to the Mersenne 

number Mp=2
p
-1 where p is a prime number and through some trial-and-error were found to be 

defined by p-Adic numbers. 

 

P-Adic numbers have bases and are related to rational numbers like 1/7 and are simply 

known as “left handed” because of their representation, e.g. 1/7 =… 143 in p-Adic form where as 

in the real number system 1/7=0.142… numbers appear right-handed. 

 

But why bother with the strange left handed p-Adic numbers?  Because p-Adic prime 

numbers then guarantee that algebraic rules will hold in situations where real numbers are 

undefined in 8-dimensional space.  This aspect of TGD organizes the laws of physics based on 

numbers, specifically p-Adic numbers which Pitkänen uses to frame the theory as the physics of 

a “generalized number theory”.  While sounding of numerology, the “generalized number 

theory” interpretation is no more magical than using the complex number system to add sine and 

cosine functions describing electromagnetic waves. 

 

So now we have a theory based upon strange left-handed Mersenne prime numbers.  But 

what do they have to do with length scale?  Largely the strange numbers correspond to the mass 

ratios of known particle and the CP2 mass scale also known as the GUT scale representing an 

imaginary elementary particle with a mass of about 10
-4

 kg.  

 

For example, the ratio between hadron mass and CP2 mass would be given by the square 

root of the Mersenne prime, in this case the prime number happens to be p=107 and the 

elementary holodiscs making up the theory have a value of p=113.  In addition, the p-Adic prime 

numbers of certain interaction corresponded well with thermodynamic equations, suggesting 

perhaps a deep meaning for the strange left-handed numbers if it were not for a not so tiny snag. 

 

The problem being that length associated with the p-Adics numbers become much too 

large for the known range of hadron particle interactions.  Rather than chucking the theory at this 

point, it was recast so that the ”unphysical” large length scales may be interpreted as a one of the 

many holographic space-time sheets within the universe of the theory.  Pitkänen terms these too 

large interaction ranges as “field bodies”.  Using the loose terminology up to this point, we might 

imagine field bodies as “holosheets” and that the larger world is built up of a collection of these 

holosheets in plural “worldsheets”, representing non-local space-time dynamics.  



There is also another snag to the theory which is numerical and one in which Pitkänen is 

determined to solve, that being the gap between the right-handed reals and left-handed p-Adics.  

In short, right-handed and left-handed numbers are not always equal so there a gaps between 

TGD particles versus particles seen experimentally.  This forces TGD to approximate known 

particle masses and virtually takes away any predictive power of the theory and destroys its 

ability to describe known particle interactions to any real accuracy.  This is likely a strong 

motivation for outsider to avoid serious study of TGD. 

 

This state of affairs may be likened to the situation of Einstein’s attempt to describe 

gravitation without the knowledge of Riemannian geometry.  A nice idea without any real 

predictive power.  If the mathematical problems are worked out in TGD, then the theory may be 

able to accurately describe particle interactions in the future just as the proper mathematics 

allowed for the creation of General Relativity as a predictive theory.  Our discussions up to this 

point essentially describe TGD in a nutshell. 

Application what is it good for? 

Now what about potential applications?  The 2 prime applications of the theory would be to 

describe particle physics and gravitational physics to high accuracy.  This could be done if the 

numerical problems of the theory could be properly worked out.  As it stands, the Standard 

Model and General Relativity are superior theories in those respects at present.  But there are 

also side applications not covered by the other two. 

 

The primary new interactions indicated by TGD are those involving “field bodies”, the 

“world of classical worlds”, or “worldsheets” in the words of the author.  One interesting thing 

which the theory allows is negative energy.  How is that?  By moving energy or particles from 

one holosheet to another, this is nothing new as something called Calabi-Yau manifolds has a 

very similar property in string theory.  The difference is that this achieved in TGD by Kähler 

functions and does not require the compatification and energy densities required of string theory.  

Meaning that such bizarre energy states could be seen in ordinary space-time dimensions. 

 

Another application would be an alternative explanation for dark matter.  In a 

speculative paper by another author, dark matter had been interpreted as matter interaction with a 

large value of the Planck h0 replaced by h'.  In TGD, this ratio would be related between 4-

dimensional space-time and the quantum complex projections so that h'/h0=h'(M
4
)/h'(CP2).  Thus 

dark matter would be interactions in involving 2-or-more holosheets that are unobservable but 

whose effects can be felt gravitationally. 

 

Furthermore, space-time might be related by a “hierarchy of Planck constants” tied to p-

Adic numbers.  So TGD has a natural frame work for describing dark matter and dark energy 

which means it has potential applications in resolving questions in Cosmology. 

Body and Mind 

In addition, it has ingredients which makes the theory ripe for attack as a pseudo science 

because in its expanded form incorporates Consciousness.  The basic idea in that waves of 

seemingly unrelated processes may be tied to a Planck constant in another holosheet.  Under this 

scenario, one may correlate brain wave EEG oscillations of 15 Hz to neural transmitting 



molecules also oscillating at 15 Hz causing information to entangle on another holosheet giving 

rise to consciousness as advocated by Pitkänen. 

 

This author views the consciousness aspect the theory as a highly speculative application 

which may or may not be true.  A less metaphysical approach would be to consider the double 

slit experiment of quantum mechanics and find ways of entangling or un-entangling wave 

functions to produce results differing from established theory by design.  Overall applications of 

TGD make predictions differing from standard physics by suggesting that certain items which 

appear to have only statistical relations may be connected at more fundamental levels.  

Concluding Remarks 

To recap, TGD is a string-like theory if one replaces strings with holographic spheres, 

reduces the space-time dimensions from 10 to 8, and increases the fundamental length scale by 

10,000 fold. 

 

The theory is built upon topological and numerical principles which put it into conflict with 

observation if not heavily tweaked.  But none the less, it can incorporate strange effects which 

are incompatible with established theories.  Its most attractive feature is extending present 

theories beyond their known limits.  But it fails to provide any predictive experimental test which 

would give professionals justification to pursue TGD over other theories. 

 

 

 

From:   "Edward Halerewicz, Jr." <halgravity@yahoo.com>  

To:   Matti Pitkänen <matpitka@luukku.com>  

Cc:   "kram@stealthskater.com" <kram@stealthskater.com>  

Date:   Sun, February 10, 2013 8:55 pm  

Subject:   Re: [Halerewicz] TGD For Dummies  

 

Matti, 

 

Thanks for taking the time correct misconceptions.  TGD is certainly beyond my grasp.  If I 

was confident about my interpretations, I would have posted my essay.  But as I alluded in my 

message to Mark, my ideas were simply best guesses.  I understand things up to non-relativistic 

quantum mechanics and aspects of GR and I am attempting to understand the Dirac Equation at 

the present.  Anything beyond that and I run into mathematical and conceptual problems.  So 

your comments might be of more interest to Mark as he has much stronger interest in the subject 

than I.  But it is always a good thing to be set straight.  I will make the corrections for my notes 

and pass them onto Mark as well. 

 

Speaking frankly, I have no strong interest in TGD because it is not easy to understand.  To 

have a strong interest in it I would need to have strong motivation to learn its difficulties.  For 

those reasons I have been reluctant to give Mark my best guess at interpreting it because it would 

take years of study to properly understand.  I need a “Dummies Guide” like the book series to 

explain its basic principles as a reason to motivate learning its mathematics in full scope.  If it is 



something that is of no interest to myself or can be explained using a simpler theory, I just don’t 

have the motivation to learn it. 

 

For motivating individuals like myself, the theory needs to be explainable in one sentence 

(e.g, Relativity: physics near the speed of light; Quantum Mechanics: microscopic physics; 

General Relativity: gravity, string theory: quantum gravity, standard model: elementary particle 

exchanges) and maybe a paragraph for exposition.  To paraphrase the words of an old professor 

or mine: "If you can't explain a theory simply to your grandmother, than you don't really 

understand it yourself". 

 

If TGD is so complicated that it must take 100 pages and a Master's degree in mathematics to 

explain core concepts, it fails that rubric and my motivation for learning the math behind it.  I 

guess in that respect both Mark and I (and perhaps many others as well) have been looking for 1-

page or less description of TGD for different reasons and can't find one.  If there was one, you 

might be able to better branch out interest in the subject to open-minded people. 

 

So that explains the format of the essay I wrote.  Of course I knew large portions were based 

without a proper understanding of the mathematics and would lead to erroneous conclusions.  I 

just felt that if I go into a graduate program in the near future, I would never have time to address 

Mark’s questions.  So I threw the essay together based on a largely incomplete understanding of 

TGD whose goal was to attempt a 1-page description of TGD and to expand upon those core 

concepts for a few short pages (sounds like that didn't work out so well).  But thanks again for 

your clarifications on the subject. 

 

At this time I have only scanned your response, I will read them in full soon enough and up 

will follow up on your comments if I have any questions or responses. 

 

Edward Halerewicz, Jr.  

Independent Researcher 

BSc Geography & Env Res, ASc Physics 

http://da_theoretical1.tripod.com 

http://www.stealthskater.com/Science.htm#Halerewicz 
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From: Matti Pitkänen <matpitka@luukku.com> 

To: "Edward Halerewicz, Jr." <halgravity@yahoo.com>  

Sent: Sunday, February 10, 2013 1:21 AM 

Subject: Re: [Halerewicz] TGD For Dummies 

 

H Ed,  

 

Mark forwarded you article "Topological GeometroDynamics For Dummies" to me.  I read it 

and found that there are some misinterpretations.  Most of them very probably caused my 

attempt to illustrate the ideas by replacing 4-D space-time by 2-D surfaces! The best manner to 

avoid misunderstandings seems to be to avoid illustrations!  Also strong form of holography 

(which is an extremely powerful principle) might have led to this misunderstanding. 

 

Also my strongly language centered manner to express the ideas with minimum of 

illustrations can lead to misinterpretations if the reader is used to illustrations.  Here are the 

reasons are my laziness and lack of time for building illustrations.  The freely available drawing 

programs are rather primitive. 

 

Your essay contains a lot of correct interpretations.  But there are also misunderstandings.  In 

the following, I concentrate on them.  I hope that this does not give a misleading picture about 

my attitude!;-) 

 

> "What's in a name" 

 

I have collected the basic wrong statements and try to explain the correct interpretation. 

 

1.  TGD is indeed an alternative to string theory but not string theory with dash of extra 

elements. 

 

What TGD does is to generalize string theory.  In string theory, strings move in 10-D space 

and define in this manner string world sheets as 2-surfaces. 

 

In TGD, strings are replaced by 3-D surfaces moving in 8-D space H=M
4
xCP2 and defining 

in this manner 4-D space-time sheets.  The difference to the string model is that these 4-D space-

time sheets are interpreted as regions of space-time.  This forces a unification of the notions of 

the particle and space-time.  Particles becomes small space-time sheets.  Space-time sheets are 

associated with even Macroscopic and astrophysical  objects.  Whether one speaks about particle 

or space-time containing particles depends on the scale of resolution. 

 

The M-theory counterpart for space-time sheet would be 3-brane.  Presumably "branes" were 

introduced in to avoid mentioning TGD which was published first time 1982 while superstring 

revolution began 1984 and M-theory around 1993 or so. 

 

The basic question is what does sub-manifold/surface means?  Perhaps one can start from 2-

D soap films in 3-D space Ideal soap-films are infinitely thin objects.  String world sheets would 

be 2-D soap-films in 10-D space-time.  Space-time surfaces would be 4-D soap films in 8-D 



space-timeM
4
xCP2.  Amusingly, this analogy is rather accurate.  Minimal surfaces are in 

question! 

 

 

2.  TGD is not just a fancy way of describing Einstein's gravity. 

 

The starting point of TGD was the energy problem of GRT.  There exists no mathematically-

consistent definition of energy and momentum in GRT.  I will try to explain. 

 

Symmetries and conservation laws are in 1-to-1 correspondence by Noether's theorem.  In 

curved space-time, the symmetries of the empty Minkowski space (translations, rotations, 

Lorentz transformations) are lost and therefore also conservation laws and even the definitions of 

energy and momentum.  Weakness of gravity is taken as an excuse for not worrying about this 

problem. 

 

The solution of the problem is to assume that space-times are 4-surfaces  in M
4
xS (S some 

compact space).  The symmetries of M
4
 ( empty Minkowski space) become the symmetries of 

the theory.  For instance, rotations rotate the entire space-time surface rather than point along 

space-time surface.  This overall important re-interpretation of symmetries allows to save the 

Classical conservation laws. 

 

To put it in concise manner, TGD is sub-manifold gravity. 

 

(a)  Sub-manifold property restricts enormously the variety of allowed space-times.  To 

represent all solutions of general relativity would require very high-dimensional 

imbedding space. 

 

(b) In Cosmology, this has only positive implications.  For instance, the only globally-

imbeddable cosmologies have sub-critical mass density (and are thus always 

expanding).  Also the basic problems motivating inflationary cosmology can be solved 

and inflationary scenario is replaced with a scenario requiring no inflaton fields. 

 

(c)  One can argue that this variety of space-times is quite too narrow.  Consider only rotating 

blackholes which do not allow imbedding as 4-surfaces.  One can however avoid 

various objections since the many-sheetedness of space-time brings in new degrees-of-

freedom.  The outcome at the level of scattering amplitudes is very similar to GRT. 

 

(d) In particular, the shape of space-time as seen by imagined observed in 8-D space.  One 

extremely important implication is geometrization of gauge field concept and also 

geometrization of elementary particle quantum numbers.  CP2 is the unique choice 

producing standard model couplings and quantum numbers so that TGD (that is, H= 

M
4
xS) is completely fixed just by looking Particle Data Tables!  This is nothing but a 

realization for Einstein's dream about geometrization of Classical physics! 

 

(e) One heavy objection against sub-manifold gravity is that Einstein's equations (and thus 

Equivalence Principle) are lost.  During the last year I managed to show quite 



convincingly that Maxwell-Einstein equations with cosmologic constant follow for 

solutions.  G and Lambda are now predictions rather than inputs and can depend on 

space-time sheet. 

 

Applications are thus not the extra elements distinguish TGD from GRT or string models.  

Sub-manifold geometry and topology is something totally new and this leads to a rich 

spectrum of new phenomena appearing in applications. 

 

 

> "What the  basic objects are?" 

 

In the end of "What's in a name" and in "Overview", you consider the basic objects of TGD 

and say that they are 2-D disks.  This is not true.  Particles are not built from 2-dimensional disk-

like structures.  The reason for this misundertanding might have two reasons. 

 

(1) Most illustrations are necessarily 2-dimensional.  I used title "Two-dimensional illustrations" 

in the illustration page of TGD.  But I should have made a stronger emphasis that these are 

just illustrations of 2-D,  3-D, or 4-D objects (depends on illustration). 

 

(2) Strong form of holography makes it possible to speak about partonic 2-surfaces with 4-D 

tangent space data at them , 3-surfaces, or 4-D space-time surfaces as basic objects.  This 

might be the source of confusion. 

 

To get the full physics including also the description of quantum measurements using the 

language of Classical physics, one must use all of these descriptions (although partonic 2-

surfaces with tangent space data would be enough for purely calculational purposes).  This is one 

important point about holography usually forgotten. 

 

 

I must explain what holography and strong form of holography mean.   Consider first 

holography: 

 

(a) If one would not have holography, the basic objects would be uniquely 3-D surfaces.  The 

basic requirement is 4-D general coordinate invariance.  4-D general coordinate 

transformations act like gauge symmetries affecting in no way the physics. 

 

(b) The basic objects are however 3-D.  And these transformations cannot act on them as such.  

One must assign to these 3-D surfaces unique 4-D surfaces at which 4-D general coordinate 

transformations act.  The definition of WCW geometry indeed does this.  This is nothing 

but holography in standard form.  Once you know the 3-D surface, you know the 4-surface.  

And four-surface indeed codes all of the geometrized dynamics (gravitational fields, gauge 

fields, etc.). 

 

Strong form of holography is the reason for talking about basic objects as 2-D surfaces with 

4-D tangent space data, about 3-surfaces, and about 4-D surfaces as basic objects. 

 



To explain strong form of holography, one needs one further notion -- Zero Energy 

Ontology.  In ZEO, physical states are pairs of positive and negative energy states which have 

opposite total quantum numbers.  The positive and negative energy parts of the zero energy state 

are localized at opposite light-like boundaries of CDxCP2. 

 

CD is a causal diamond and intersection of Future- and Past-directed light-cones in M
4
.  A 

double pyramid is a good lower-dimensional analogy.  Dynamical interpretation for CD is as  the 

interior of light-like 3-surface defined by light front which expands from point to some radius 

and then contracts back to point with light-velocity. 

 

A.  In Zero Energy Ontology, 3-D surfaces can be taken as space-like 3-surfaces at the ends of 

space-time defined by the intersections with light-like boundaries of CDxCP2.  Positive and 

negative energy parts of the physical state are at the opposite light-light like boundaries of 

CDxCP2 (or rather at the intersections of space-time surfaces with these boundaries). 

 

B.  This is not the only choice for 3-surfaces.  The space-time surface decomposes into regions 

with Minkowskian signature of induced metric (by the way, one of the overall important 

key notions distinguishing TGD from GRT!!).  The 3-D surfaces at which the signature of 

the metric changes from Minkowskian (1,-1,-1,-1) to Euclidian (-1,-1,-1,-1) have signature 

(0,-1,-1,-1).  These 3- surfaces are light-like (the distance along one direction vanishes just 

like along light rays) and can be also taken as basic geometric objects.  

 

Which is the correct choice?  Actually both choices are equally good!  If the strong form of 

holography is accepted, the only possible conclusion is that the intersections of the space-like 3-

surfaces at the ends of CDxCP2 and light-like 3-surfaces contain the data coding for physics.  

These are what I call 2-D partonic 2-surfaces. 

 

But they are not quite enough.  Besides this, the 4-D tangent space of space-time surface at 

points of partonic 2-surface matters so that the theory is only effectively 2-dimensional.  This is a 

very delicate difference to a theory in which one would have  2-D surfaces as basic objects. 

 

Comment: You speak about disks.  In fact, disks are not possible as partonic 2-surfaces because 

a disk cannot be a boundary of anything (boundary of boundary is empty!).  Only spheres, tori, 

spheres with 2 handles, and so on.  This leads to the topological explanation of family replication 

phenomenon which you mention in "What's in a Name".  Electron, nu_e and u,d correspond to 

spherical topology in first approximation; muon and nu_mu and c,s to torus topology; and so on.  

 

 

> "Overview" 

 

1.  I already commented about the misinterpretation of the basic objects as disks. 

 

2.  The second wrong statement is that "the supersymmetry of M-theory is thrown away".  This 

is not the case.  The super-conformal symmetry of string theory is replaced with a much 

larger super-conformal symmetry!  The light-like 3-surfaces have one light-like direction 



and allow extension of 2-D super-conformal invariance to 3-D one.  This super-conformal 

invariance actually extends to a 4-D generalization of super-conformal invariance.  

 

This means also space-time super-symmetry but not N=1 supersymmetry requiring Majorana 

spinors not possible in dimension D=8.  There are also other realizations of supersymmetry.  

N=2 is one particular realization which does not require Majorana spinors.  Since N=1 SUSY is 

the simplest one, practically all phenomenology has concentrated on it and now the LHC has 

almost excluded huge number of N=1 SUSY based models. 

 

In TGD, this 4-D super-conformal symmetry is realized only for right-handed neutrinos and 

other fermions are localized at 2-D string worlds sheets (this is a prediction, not an input 

assumption!) so that superconformal symmetry is broken for them to its ordinary stringy variant.  

I have discussed a scenario for generation of matter in yesterday's blog posting 

(http://matpitka.blogspot.com/2013/02/matter-antimatter-asymmetry-baryo.html)and also say 

something about this symmetry breaking as it occurs in cosmic evolution. 

 

The LHC has now in practice excluded the theories based on N=1 SUSY.  String models 

allow also other variants of SUSY so that this does not yet kill string models (landscape 

catastrophe has of course done this long time ago theoretically!).  In the case of TGD, the 

situation is open.  I cannot predict enough details about supersymmetry in the TGD sense.  Even 

the existence of space-time supersymmetry as implication of super-conformal symmetry has 

been far from obvious.  But there are very good reasons to believe that it is there. 

 

 

> "TGD as a theory of Holospheres" 

 

I think that this section of yours should be heavily rewritten because it reflects the 

misunderstanding about what basic objects are.  There is nothing mysterious involved.  Once you 

have got the idea about what the notion of say 4-dimensional surface in 8-D space really means, 

everything is extremely simple. 

 

It is wrong to say that "disks are really 3-surfaces".  I already talked about this but repeat 

what I said.  The interpretation of partonic 2-surfaces (with 4-D tangent space data), 3-surfaces 

and 4-surfaces as alternative but equivalent basic objects is possible if one talks only about 

calculating the predictions of the theory.  When you know physical data at partonic 2-surfaces 

and 4-D tangent space data, you can in principle deduce 4-surface.  4-D space-time surface is 

needed when you interpret measurement results.  Classical 4-D physics is necessary for the 

interpretation of quantum theory and for quantum measurement theory.  2-D partonic suraces 

with tangent space data are enough if one calculates only the predictions of the theory. 

 

The World of Classical Worlds (WCW) emerges in the construction of quantum theory.  It is 

infinite-D space consisting of all possible 3-surfaces.  In the closed string model, it would be 

space of string configurations (closed loops) and is rather well-understood a mathematical object.  

In gauge field theories, the space of all gauge field configurations would be the counterpart of 

WCW and mathematicians have done a lot of work with it.  In General Relativity, the space of 3-
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metrics (i.e., the super-space of John Wheeler) would be the counterpart.  Therefore nothing 

dramatically new is in question.  

 

What is new is extension of Einstein's geometization program from Classical physics to 

Quantum physics.  The geometry of WCW codes for Quantum physics just as the geometry of 

space-time code for Classical physics. 

 

 

> "In the Deep End" 

 

A.  One can say that CP2 scale is the fundamental scale of TGD Universe.  It is roughly 10
4
 times 

the Planck scale. 

 

B.  TGD is not equivalent to GUT.  TGD differs from GUTs in several crucial respects.  The 

basic prediction of GUTs is that lepton and baryon numbers are not conserved separately.  

This follows from putting leptons and quarks in same symmetry multiplets.  Proton decay 

is the basic prediction.  It has not been observed and recent lower bounds on the proton 

lifetime has become a nightmare for GUT builders.  In TGD, the basic prediction is that B 

and L are separately conserved so that no fine tuning is needed. 

 

TGD also allows heavy leptoquarks.  But they behave in very different manner from 

their counterparts in GUTs.  See the posting http://matpitka.blogspot.fi/2013/02/matter-

antimatter-asymmetry-baryo.html . 

 

C.  Physics as generalized number theory and Physics as geometry of WCW are the basic great 

visions about TGD.  There are 3 separate threads.  

 

(1) Number theoretic universality of physics achieved by gluing together reals and various p-

adic number fields along common rational numbers.  This is a totally new principle.  At 

imbedding space level, this means that besides real imbedding space one also has 

various p-adic imbedding spaces glued together along common rational points. 

 

At space-time level, this means that one has both real and p-adic space-time sheets.  

Real space-time sheets correspond to matter.  P-adic space-time sheets are interpreted as 

correlates of cognition and of intentions.  They represent "thought bubbles" (the mind 

stuff of Descartes).  The field equations at p-adic space-time sheets are formally the same 

as at real space-time sheets. 

 

(2) The classical number fields (reals, complex numbers, quaternions, octonions) are 

expected to be important in TGD since the dimensional hierarchy 1,2,4,8 is important 

in TGD too.  This indeed is the case and one can understand M
4
xCP2 purely number 

theoretically so that Standard Model symmetries would have purely number theoretic 

origin. 
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This is quite a strong prediction since in superstring models, Standard Model gauge 

group is just one particular outcome of symmetry breaking mechanism in some particular 

part of the Multiverse. 

 

(3) Infinite primes is a third thread.  But I will not go into this here (see doc   pdf   URL  ). 

 

(4) Your comments about Mersennes and p-adic numbers are unfortunately erratic.  I have 

nowhere introduced the notion of "left-handed" prime or left- or right-handed handed p-

adic number.  I talk about left-handed and right-handed fermions (which is basic 

physical notion) but not about left- or right-handed numbers. 

 

p-Adic number fields are completions of rational numbers are analogous to reals and 

for each prime there is one p-adic number field plus all its algebraic extensions (infinite 

number of them).  p-adic numbers for prime p allow expansion of from x=p
n
(x0 + x1p + 

x2p
2
 +...) where xi are in the range 0,1,...p-1.  Most p-adic numbers are infinite as real 

numbers since the pinary expansion contains infinite number of terms and in real sense p
n
 

becomes infinite as n becomes infinite.  In p-adic topology, p
n
 goes to zero.  This all is 

standard mathematics. 

 

(5) One cannot say that mass scales associated with p-adic numbers come "too large" in some 

sense.  There are also indications for very large p-adic length scales in astrophysics and 

cosmology.  p-ADic length scale hierarchy would reflect itself as preferred length 

scales for physical structures and preferred  time scales for dynamics coming as powers 

of sqrt(2).  Period doubling is a well-known physical phenomenon which might relate 

to this. 

 

(6) Field bodies are not introduced to solve some difficulty.  Field body and magnetic result 

from the topological field quantization implied by the induced gauge field concept.  For 

instance, if one tries to represent constant magnetic field as a space-time surface, one 

find that this is not possible for purely topological reasons. 

 

One obtains only magnetic flux tubes or sheets as separate space-time sheets.  Same 

happens to radiation field.  It decomposes to topological light rays.  This brings in totally 

new information carrying degrees-of-freedom.  The main applications are to Biology 

where magnetic body and topological light rays play a fundamental role. 

 

As a matter of fact, topological field quantization is space-time correlate for 

quantization and corresponds at quantum level decomposition of quantum fields to 

modes.  Sum-over modes would correspond to union of space-time sheets representing 

the modes.  

 

(7) It is also wrong to say that TGD loses its predictive power.  Just the opposite is true.  p-

Adic mass calculations predict known particle masses (not only their ratios) with 

precision of 1 percent.  Without any exaggeration, this alone is a sensational result but 

was lost in sands of time due to the superstring hysteria. 
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Competing theories can talk only about rough estimate for mass ratios.  There is 

absolutely no idea about how to understand the ratio of Planck mass to proton mass of 

order 10
19

.  In TGD framework, this basic mystery number of physics comes out as a 

prediction.  Mersenne prime M127 associated with electron corresponds to this scale. This 

is very strong support for number theoretic vision and the role of p-adic numbers. 

 

 

> "Applications: what is it good for?" 

 

TGD has a lot of applications to standard physics.  I have practically gone through the entire 

physics from CP2 scale to Cosmology.  A lot of deviations from the Standard Model are 

predicted.  p-Adic mass calculations and the prediction of a hierarchy of fundamental p-adic 

mass scales are the most important deviation distinguishing TGD from all competitors.  

 

This prediction replaces the reductionistic paradigm with only single fundamental scale 

(Planck mass) with a fractal universe characterized by a hierarchy of p-adic length scales coming 

as powers of sqrt(2). 

 

The basic problem of string theory once hoped to fullfil the reductionistic dream is that one 

cannot say anything about physics in long length scales on basis of Planck scale physics of 

strings without using antropic arguments.  Landscape catastrophe and Multiverse are other 

manners to say this. 

 

In TGD, p-adic fractality changes the situation totally.  Physics is like the Mandelbrot fractal 

( doc   pdf   URL  ).  It looks almost the same in all scales.  Furthermore, what is infinite in real 

sense is infinitesimal p-adically.  Physics at very long scale is fixed to high degree by p-adic 

continuity and smoothness which now relates points of space-time very far away in real sense 

but p-adically near to each other.  This gives extremely powerful non-local constraints to the 

physics. 

 

The hierarchy of effective values of Planck constants is one still speculative "almost-

prediction" of TGD and originally motivated by strange effects of ELF radiation on the 

vertebrate brain.  The hierarchy can be justified now from basic TGD in two manners (although 

the arguments are admittedly heuristic). 

 

 

> "Concluding remarks" 

 

One cannot say that strings are replaced with holographic spheres. 

 

I would not talk about numerical principles since TGD has absolutely nothing to do with 

numerology.  Number theoretical principles (number theoretical universality of physics being 

most important of them) is the correct manner to say it. 

 

There are no conflicts with observations.  Just the opposite.  The basic symmetries of the 

Standard Model follow as a prediction as also particle spectrum including particle masses with 
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only one free parameter.  There is a multitude of predictions which could serve as tests.  But at 

this stage, most of them are of course only single bit tests but as such real killer tests for any 

theory.  Just as in case of QCD, the only manner to proceed is to make first existence tests.  Do 

quarks exist or not was the first test in case of QCD.  Results from deep inelastic scattering from 

protons revealed that this is the case. 

 

 

 

From:   "Edward Halerewicz, Jr." <halgravity@yahoo.com>  

To:   Matti Pitkänen matpitka@luukku.com 

Date:   Thu, February 14, 2013 3:36 am  

Subject:   Re: [Halerewicz] TGD For Dummies  

 

Hello Matti, 

 

I have managed the time to read your comments.  Thanks again!  Looks like about half the 

things I interpreted wrong and the other half I might have more loose terminology leading to 

confusion.  I only hope they were useful to you to understand the problems us less gifted 

individuals have at understanding your theory. 

 

Below: My Comments on your comments. 

==================================== 

 

It seems most of misunderstandings come from attempting to describe mathematics above 

my level which is why I was reluctant to write such a thing without further education.  When I 

said string's with an extra dash, it was just meant that it was similar to string theory but different 

and allows things to be described differently.  I think that has more to do with language culture 

and conceptualization than a true misgenerealization.  But I can see why you would take issue.  I 

admit I was foggy on the meaning of CP2 and its ties to SU(3) and SU(2) as my extent of 

knowledge is pretty much limited to SU=det=1 and that certain GUT theories use it but invert the 

relationship you use.  So a lot of misinterpretations came from that.  Thanks for clearing it up. 

 

I see that you don't like the disc analogy, seeing that the surfaces can vary in dimensionality 

and how it is meaningless topologically.  I take your point well.  For me it was kind of a way to  

bridge the concepts of strings to a holographic sphere since it more easy to go from a picture of 

vibrating strings to vibrating surfaces waves than to go to a harmonic sphere.  But as you 

suggest, perhaps a more accurate analogy would serve. 

 

I also interpreted the 2-d patronic surface as the patron of early (to me) particle physics as a 

2-D surface which project into 4D space which might have added to my confusion.  If I'm not 

misunderstanding too much, the CD ("causal diamaond") light cone is a way to describe negative 

energy as existing on the boundary of a light-cone.  If that is a correct interpretation, it certainly 

clears up the picture for me.  If not then I lost the point you were trying to make. 

 

Breaking M-theory supersymmetry (for me this could be the result of ignorance), my 

reasoning was as follows.  I assumed that for any theory to be valid in M-theory, it had to be in 
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10D, if TGD is 8D that symmetry should be broken, of course it is quite possible this is 

ignorance on my part.  My knowledge is limited to supersymmetry as a method of adjusting the 

coupling constants of the Standard Model within 1% for unification purpose.  Beyond that not 

much else I know about the subject. 

 

P-Adics as "thought bubbles".  Nice analogy.  But since I have no idea what that means or its 

implications, I have no further comment on them being thought bubbles.  My use of calling them 

left-handed had nothing to do with the Dirac equations and left-handed and right-handed 

particles.  I stole the term from a popular-press article on p-Adic numbers.  The name means 

nothing to me as I'm sure it does not for most people.  Complicating them with terms dealing 

with metric closeness just further abstract things and I wanted to get away from that.  Left-

handed just meant the number reads to the left as compared to real numbers that read to the right 

of a decimal and nothing to do with particle physics. 

 

For lacking predictive power, I borrowed that largely from your descriptions of particle 

masses.  I believe in the paper "P-ADIC LENGTH SCALE HYPOTHESIS AND DARK 

MATTER HIERARCHY" 0908.0020v1, you made the statement that some particles get close to 

standard values and other faraway.  Now to me, 1% was not close enough when you consider 

theories like QED which are much closer, so less predictive than QCD. 

 

But if you look to the Standard Model that might be an exception because of all the ugly 

coupling constants fudged by experiment, in that case it may not be any worse or maybe better 

than the Standard Model.  But given the experimental value are better than given by your 

writings, it would seem the Standard Model to be more accurate experimentally.  If you were 

referring to theory over experiment, we are really talking about 2 different things.  But I can 

appreciate where you are arguing from. 

 

Most everything else seems like I made errors which you clarified or that I am using loose 

analogies which loses meaning mathematically.  In my concluding remarks, I think I would 

largely agree with your clarifications.  But would you have a better analogy then disc, 

holographic spheres, fractal surfaces?  This is something I think would help people like me or 

laymen in general.  You can lazily call GR gravity, lazy string theory is strings, a picture of a 

moving object would help non-experts to understand TGD outside the mathematics even if not 

100% accurate.  The only thing I had an issue with is I don't really understand what TGD 

predicts. 

 

The only other disagreement from my readings (which may very well be in error), you seem 

to predict known things and vague about TGD specific predictions which reminds of string 

theory.  I indicated that there was no smoking gun in the essay.  Is that wrong?  Does TGD 

predict specific dark matter mass, the specifics of a galactic magnetic fields, quantify "thought 

bubbles"?  Is there any TGD predicts that is TGD specific, not predicted by another theory, and 

can be tested? 

 

It would be very useful to someone like me if there was something the equivalent of time-

dilation in TGD that could be measured and can be only a consequence of TGD.  I may be 

mistaken.  There may be something like that in TGD and I just may not have about it.  If there is, 



giving a clear example would be helpful to win over skeptics and open-minded if non-expert 

individuals such as myself appreciate the theory for what it is. 

 

Edward Halerewicz, Jr.  

Independent Researcher 

BSc Geography & Env Res, ASc Physics 

http://da_theoretical1.tripod.com 
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