
Introduction to the theory – 
 

What shapes reality?  This question arises in Physics in many contexts.  In most cases the answer given comes in terms 
of a mathematical relation, an equation or function which aptly sums up the behavior of a system.  However, some theorists are 
not content to model this or that system alone, but seek to find general answers, answers that explain a variety of systems, or 
even any system, and perhaps answers that explain the entire Cosmos.  Scientists therefore make various simplifying 
assumptions in the hope that a simple equation can model most of the behaviors they wish to study.  But if Mathematics helps 
us understand the universe, perhaps it is actually a causative agent helping to shape the universe, as well.  Maybe, instead of 
being passive, Math helps to determine the shape of things, in the physical world.  That would make the ideal or archetypal 
forms of the mathematical realm very powerful, or influential.  This view goes as far back as Plato; and in modern times begins 
with Eugene Wigner, who spoke of “the unreasonable effectiveness of Mathematics.” 

 
The idea has gained many believers among both mathematicians and scientists, since that time.  It has also seen an 

evolution, being merged with the concept of computing by John Archibald Wheeler, who coined the now well-known phrase “It 
from Bit,” and also by Rudy Rucker, Edward Fredkin, and Stephen Wolfram.  It was further combined with Quantum 
Mechanics by Seth Lloyd, Jack Ng, David Deutsch, and Paola Zizzi, who changed Wheeler’s phrase to “It from Qubit,” which 
reflects the fact that it’s quantum mechanical information that determines reality’s nature.  The author has coined his own 
catchy phrase, in imitation of René Descartes, “It computes, therefore it is!”  The basic idea is that what constitutes reality is 
what ‘adds up’ or ‘computes,’ since out of all possibilities it is the subset that makes the most sense mathematically which 
actually has the best chance to come into being.  This idea resembles the “Theory of Theories” concept put forth by Philip 
Gibbs, which asserts that our reality is shaped by all of the functional structure which lives within theoretical space, collectively.  
The upshot is that the ‘best’ ideas appear in multiple theories, or can be framed a variety of ways mathematically. 

 
Do the invariant realities of Math have a part in creating the Laws of Physics, and do they in fact influence the content 

and shape of the cosmos?  We must certainly answer the question yes, if we state it this broadly.  But several theorists have 
sought to exploit the products of pure Mathematics, to use specific structures existing independent of physical reality to derive 
physical law or describe the evolution of form within the universe.   Notable recent examples include Garret Lisi, later Lee 
Smolin and Bertram Kostant, and independently Mohamed El Naschie, using E8 (the largest exceptional Lie group) to derive 
the strength of the forces and mass of known particles, and Edward Witten, using the Monster group to describe the entropy of 
BTZ Black Holes in 3-d quantum gravity.  Witten’s approach has been generalized by Chakrabarti, Gupta, and Sen, to include a 
much broader range of Black Hole types.  The point here is that while most mainstream scientists use Mathematics to model or 
simulate reality, the individuals above seem to believe that reality comes out of the Math. 

 



Somewhat like Lisi and Witten, I have taken the opposite approach from most scientists, by studying a mathematical 
object that is born of a simple relation but is every bit as complex and detailed as the Cosmos itself, hoping to find relationships 
between the Mandelbrot Set and Physics or Cosmology.  I have not been disappointed in my quest, except for the fact that the 
Mandelbrot Set highlights so many possible answers, and gives one so much information, that it is often difficult to interpret 
what it is saying.  The state of modern cosmology is much the same however, at this point, as there is no lack of information, 
because there is new data continually coming in from a variety of sources, but some of what is being learned appears to conflict 
with what is already known, and it is hard to process the new data fast enough to keep up. 
 
A brief history of the theory –  
 

The Mandelbrot Set has been a consuming interest of mine, since I first read an article in Scientific American’s August 
1985 issue, which showed some beautiful images from Peitgen and Richter, and even gave algorithms with which one could re-
construct the ‘microscope’ A.C. Dewdney described, on one’s own home computer.  Friends assisted me to take advantage of 
more efficient programming languages, which greatly sped things up, but I kept seeking ways to find a shortcut algorithm.  
Though I found some shortcuts later, my first try turned up something different entirely - a Mandelbrot Fractal Butterfly and 
discs around the edges with plumes. 

 
This was to be the beginning of my study of the Mandelbrot Set as a source for information about, or insight into 

Cosmology.  My first impression was “Oh My.  It’s the Big Bang!” when I saw that butterfly, as I noticed that the progression 
of forms around the figure’s edge seemed to mimic the pattern I’d just heard about for the Cosmological Epochs or Eras, in 
Astrophysics class.  But there were plenty of additional correspondences to be found.  I later noted that the fundamental forces 
were aptly represented as well, albeit subjectively.  And I saw that the character of the form showed a progression through 
different aspects, or natures of form, as one traveled along any edge.  When I saw that the progression depicted by the M-Set 
differed somewhat from the picture of the Cosmos that day’s cosmologists were painting, I set my theory aside, but that was 
almost 20 years ago, and a lot has happened since then.  Although the Mandelbrot Set had showed me a picture of the universe 
which differed from standard Big Bang cosmology, this became less and less of a problem, over time. 

 
At various points during the revolution in Cosmology, happening over the last 10 years or so, it has become apparent that 

what the Mandelbrot Set had showed me was indeed quite plausible, as the same or similar ideas have appeared in the papers of 
various esteemed experts.  Therefore; over that same time, I have attempted to make both my knowledge of the Mandelbrot Set, 
and my understanding of all aspects of Cosmology, far more rigorous.  This poster represents only some of the current fruits of 
my theoretical explorations.  I have seen that the Mandelbrot Set offers many clues into the nature of reality, and I believe it can 
inform and inspire our knowledge of Cosmology in a large number of ways. 



Observations show fractality in large scale structure – 
 

Since 1977, when the idea was first proposed by Benoit Mandelbrot in his book “Fractals: Form, Chance, and 
Dimension” that fractals could faithfully reproduce the distribution of galaxies in the Cosmos, scientists have been exploring 
that claim, and they have found it a useful generalization.  Luciano Pietronero’s paper on “The Fractal Structure of the 
Universe” in 1987 clearly demonstrated that the distribution of galaxies and galaxy clusters displays fractality over a wide range 
of scale.  In fact, that range seems to extend all the way from 0.1 to at least 100 Mpc.  Part of the reason he was able to make his 
discovery was the availability of 3-d maps, which make voids and clustering much easier to discern than they are in 2-d.  But he 
also introduced new methods of analysis which reveal patterning as well as deviations from smoothness. 

 
The approach of conditional density, measuring how the average density behaves when the scale increases, avoids some 

drawbacks of the correlation function.  Using this method, he discovered that the universe is more than just lumpy or clumpy.  
What Pietronero found wasn’t simply a universe that is not smooth.  He found something far more interesting.  He discovered 
that the arrangement of galaxies in space occupies a shape that is highly self-similar, which is one of the hallmarks of fractals.  
Scientists have known since 1977 that the large scale structure of universe contains walls, voids, filaments, and bubbles, so the 
basic picture was known.  But Pietronero showed that these shapes displayed a similar pattern or form, at various levels of scale!  
Furthermore; his findings showed that such variations continued out to the limit of observations available to him at the time. 

 
There has been a heated debate over this topic.  Though many others were able to repeat his results using similar 

methods, others argued that it was his methodology, and not the data, which showed the universe to be fractal.  However; since 
that time, a growing number of researchers have performed analyses using an ever broader set of data, over an ever larger range 
of scale, using a variety of analysis tools, and continued to find fractals from the shape of the galaxies themselves, all the way 
out to the largest range we can measure.  Instead of a gradual smoothing out toward homogeneity, researchers have found the 
opposite.  A paper from May of 2008, by Labini, Vasilyev, Baryshev, and Pietronero concludes that the most recent SDSS data 
are compatible with continuing fractality at larger scales, but incompatible with the predictions of standard cosmology and 
gravitational models, or with a homogeneity scale smaller than 100Mpc/h. 
 
Several theories predict a fractal universe – 
 

The theory of Cosmic Inflation was devised to overcome some of the problems with Big Bang cosmology.  Possibly the 
first to explore this idea was Alexei Starobinsky, in 1979, but he offered no clear mechanism by which inflation could begin.  
Alan Guth’s initial Inflationary Universe theory (later that year, but independently) suggested that inflation began through the 
decay of a ‘false vacuum.’  This theory eliminated the problem of ‘flatness’ (that the universe has a geometry which appears 



almost Euclidean) and magnetic monopoles (The Big Bang predicts many of them and we don’t see any), but it still had some 
problems of its own (notably a ‘graceful exit’ from inflation).  This formulation was soon superseded by the various forms of 
‘new’ inflation, which avoided those problems. 

 
Andre Linde - one of the authors of ‘new’ inflation - proposed a variation on this idea in 1986, in a paper entitled 

“Eternally Existing Self-Reproducing Chaotic Inflationary Universe,” which suggested that there could be an infinite succession 
of branching ‘bubble universes,’ making the shape of the universe at the very largest scale (but likely too large to be observable) 
a fractal.  The heading of Linde’s article in the November 1994 Scientific American proclaimed “Recent versions of the 
inflationary universe scenario describe the universe as a self-generating fractal that sprouts other inflationary universes.”  Since 
the time of his original paper, there have been many flavors of ‘chaotic’ or ‘eternal’ inflation proposed, which exhibit this 
behavior.  Guth’s paper “Eternal Inflation” in 2007 shows that this idea is still current, or is still considered viable.  In fact, 
some flavor of inflation is widely considered by the mainstream to be our best candidate for a working cosmology. 

 
In the years since this idea was born, many theories have emerged which exhibit fractality at some level.  Several of 

these theories are fractal at the opposite end of the size range, in the ultra-microscopic realm, near the Planck Scale.  One theory 
that has had a fair amount of attention recently is Causal Dynamical Triangulation or CDT.  This theory of Quantum Gravity, 
devised by Loll, Ambjørn, and Jurkiewicz uses a method known as triangulation to map out the evolution of the fabric of space.  
What they found was that near the Planck Scale the universe is 2-dimensional, and it evolves into the familiar 4-dimensional 
spacetime as it grows.  Since it evolves smoothly through the dimensions, the universe spends part of its time in between the 
whole numbered dimensions, as a fractal.  This behavior is duplicated in another theory, by Lauscher and Reuter, called 
Quantum Einstein Gravity, or QEG.  And it is similar to what was predicted by the Scale Relativity theory of Laurent Nottale, 
which was first published in 1992. 

 
In the July 2008 issue of Scientific American, the authors of CDT explain how their theory builds a universe from first 

principles, starting with a minimal set of assumptions, letting a computer explore every possible variation, and seeing what 
comes out.  Remarkably; what emerges is a universe with the same apparent dimensionality as the one we live in.  And what is 
more, the result is quite robust, because the same outcome occurs when using a variety of initial conditions or a range of 
configurations at the microscale.  Nor is this the only example where the result comes out directly from the procedure or its 
underlying Mathematics.  When one of the great unsolved problems in Math was solved recently, Alain Connes used this result 
to make great advances in renormalization theory using Noncommutative Geometry, or NCG, explaining why some frequently 
used constants and scaling factors have the value they do.  And when explaining the next step to the writer of an article in the 
August 2006 Scientific American, he said that “we have to try to understand how space with fractional dimensions” which also 
arises in NCG “couples with gravity.” 



Despite evidence to the contrary, the mainstream claims the universe is smooth – 
 

It might seem obvious, from reading what I’ve said above, that a definitive understanding of the universe must include 
fractals on some level.  The question seems not to be whether the universe is a fractal, or displays fractality, but rather “in what 
regime, or what range of scale, can fractal features most clearly be discerned?”  But embracing that result would require 
something more than new data affirming the reality of fractals.  A recent paper by Robert Oldershaw “The Legend of 
Cosmological Homogeneity” suggests that what is actually needed for this to happen is a shift of paradigm.  He claims that the 
idea of a homogeneous universe started out as a convenient simplifying assumption, which made Einstein’s equations more 
easily soluble, but somewhere along the way those assumptions hardened into place taking on the status of “empirical fact.”  By 
taking the posture that homogeneity was a reality, rather than a useful generalization of statistical facts, mainstream 
cosmologists have effectively stonewalled any number of alternative cosmologies which do not take this ‘fact’ as a given. 

 
The Big Bang theory was tremendously successful, because it allowed us to make sense of observations about the 

universe we might never have understood otherwise.  And Inflation smoothed out the wrinkles in the fabric to such a degree that 
it seemed to clear the roadblocks which would have prevented the continued application of what we had learned from Big Bang 
cosmology.  So; it has seemed wiser to many that we try to change the fewest assumptions in order to evolve a better picture of 
the universe.  Strictly speaking it is not the Big Bang, or the Inflationary Universe concept, which must be re-examined.  It is 
the implications of the exact solution to Einstein’s equations proposed by Friedmann, Lemaître, Robertson, and Walker, known 
the FLRW metric (or by some subset of those letters).  As Oldershaw suggested, this solution was a great innovation that 
allowed Einstein’s equations to be solved, which makes a clear statement about the statistical distribution of form, but which 
has been applied as though it makes a statement about the character of observed form, as well.  That is; it is well known that the 
originators of this idea knew they were making a simplifying assumption, which would allow an exact solution, but modern 
scientists seem to regard their assumption as a fact to be defended, or a prediction of the theory. 
 
We need better answers, and theories that predict what we actually see – 
 

Rather than changing the fewest assumptions from the old view, Science should be asking which answers make the most 
sense, or what theories require us to make the fewest assumptions in order to get the ‘right’ answer.  A theory like CDT, which 
attempts to derive the character of space - or the shape of the universe - from first assumptions, seems more appealing to this 
author than continuing to adopt ‘simplifying assumptions’ which make understanding the universe more complicated.  It may be 
that “dark energy” is not a force at all, but is instead a morphological phenomenon deriving from the changing metric of 
spacetime itself.   That idea is aptly represented by the Mandelbrot Set, but we shall see if this bears out only once we 
understand the dynamics of the underlying fabric more fully.  However; a paradigm shift will likely be needed when we do.  



Symmetry, pseudo-symmetry, and symmetry breaking – 
 

The Mandelbrot lives in the plane of Complex numbers, which have a Real and Imaginary part, and it is perfectly 
symmetrical about the Real axis (mirror symmetry).  But the Set contains or depicts a surprisingly large number of symmetries.  
It has 3-fold, 4-fold, 5-fold symmetry, and on up, apparently as high in number as you want to go.  And it also displays form 
that is also almost perfectly symmetrical or asymmetrical, as well as something I call pseudo-symmetry.  This includes forms 
that would be symmetrical, but are shifted by half a period, or which appear to be symmetrical but are reversed.  Thus the 
Mandelbrot Set displays broken symmetry, as well as preserved symmetries.  And it shows various mechanisms of symmetry 
breaking, as well.  This would seem to reflect (or represent) the broken symmetry of the fundamental forces occurring near the 
Planck scale, and also at the electro-weak boundary. 

 
The Mandelbrot Set is known for the great degree of self-similarity it displays, where a magnified region of a particular 

form appears virtually identical to the entirety of that form.  In fact; the M-Set contains an infinite number of smaller copies of 
itself, embedded in the periphery.  These mini M-Sets are not all exact copies, because they are often twisted, rotated, squashed, 
stretched, or bent, but they all display the patterning of the M-Set in great detail.  However; the form found in the repeller sets 
around the periphery also appears highly self similar.  It is as though one has a snowflake under the microscope that encodes 
infinite detail, such that its branching pattern is preserved no matter how far you zoom in.  In the Mandelbrot Set; there is no 
end to the detail one can discover, as any complex region will reveal more and more complexity, the further it is magnified.  
The only limitation to how far one can zoom in is the level of precision possible with a given set of hardware and software.  
And that apparent limitation is somewhat artificial, as the true form of the figure has no resolution limit. 

 
But it would seem that there is a battle, or a trade-off, between the forces of self-similarity and those of symmetry.  This 

makes for a very interesting situation where one has regions that preserve almost perfect symmetry, and are less self-similar, 
other regions that preserve almost perfect self-similarity at the expense of symmetry, and still other regions where both 
symmetry and self-similarity are readily apparent.  It is as though the figure is trying to preserve the ideal of both of these 
forming influences, but is willing to compromise just enough so that everything fits together.  And although the form it displays 
may seem chaotic, a closer view reveals intricate detail.  More importantly, the Mandelbrot Set also depicts what symmetry 
breaking is, and the road to broken symmetry.  If one were to drop little balls on a solid shape with the outline of Figure 1, they 
would tend to roll down the slope one way or the other, perhaps falling into one of the bulb-shaped indentations they encounter 
on the way.  Different sized balls would go different distances, before falling into a hole.  Likewise, if one were to make a 
hollow solid whose boundary is the shape of the M-Set (as seen in Figure 20) and fill it with water, waves emanating from the 
origin would spread toward the edges, breaking against the cusp and being swept to either side.  And waves with different 
wavelengths would tend to resonate in bays (the bulb-shaped indentations) of a particular size. 



2-d or not 2-d?  What is dimension, and how can 2-d forms shape 3-d reality? – 
 

So; is the Mandelbrot Set a 2-dimensional figure, or is it actually something different?  One could say that the M-Set is a 
shape whose representation can be displayed in 2-dimensions, but is really more than halfway to being 3-dimensional.  Its 
boundary has a fractal dimension of 2, which means that despite the fact its perimeter is only a convoluted line; it is so complex 
that it’s what is called a space-filling curve.  That is; if one were able to place a thread along the edge of M with infinite 
precision, one’s thread would turn out to be infinitely long, as well.  Another way to say it would be that the 1-dimensional edge 
of M folds back upon itself endlessly, without actually touching, so as to clearly define a 2-dimensional space near the shoreline.  
As with the coast of Britain, the length we measure increases when we use a smaller and smaller measuring stick, but in the case 
of the Mandelbrot Set, there is no limit to how far one can continue that process. 

 
So how should we define dimensionality?  The idea of dimensions in space turns out not to be a universal or given at all, 

but rather something that is determined by the definition or measurement procedure we apply.   Geometrical dimension is not 
the same as the Topological dimension, for many classes of objects.  One is concerned with the form of objects, and how ‘big’ a 
dimensional space they must occupy (or define) in order to exist.  The other is concerned with the surfaces of objects, and 
whether there are holes or gaps to consider.  A drinking cup has the same topology as a solid ball, for example, because one 
shape can be deformed to match the other, but a coffee cup or mug is not the same, as it has a handle.  So its shape is 
topologically similar to a donut or toroid, and it has a topological dimension that is one step higher. 

 
But when Benoit Mandelbrot examined the question “How long is the Coastline of Britain?” he came to develop a third 

definition, and evolved the concept of figures with fractional dimension.  Lewis Fry Richardson had considered that problem 
before, and demonstrated that not only does the length of a coastline vary depending upon the resolution of our measurement, 
but this could be plotted graphically to yield a unique slope for different regions that depends upon the roughness of the terrain.  
He derived an exponent D for this slope, which usually had a fractional value, but he ascribed no special significance to it.  
When Mandelbrot revisited the problem years later, it became apparent that this was actually yet another measurement of 
dimensionality, and that the world of nature is populated with forms that have a fractional dimension.  He said “Clouds are not 
spheres, mountains are not cones, and lightning does not travel in a straight line.”  And thus he started a revolution in thought 
that continues to this day. 

 
In 1993, Gerard ’t Hooft wrote a paper on “Dimensional Reduction in Quantum Gravity” that quickly became one of the 

most downloaded papers ever, as it proposed an elegant solution to some particularly thorny problems involving Black Holes.  
The approach taken was to regard a Black Hole not as a 3-dimensional volume, but as a 2-d surface.  It turns out that the Math 
for the 2-d mapping is soluble, whereas the 3-d case was considered intractable.  According to ’t Hooft “given any closed 



surface, we can represent all that happens inside it by degrees of freedom on this surface itself.”  What this means is somewhat 
cryptic, but the meaning is spelled out a few paragraphs later “The situation can be compared with a hologram of a three 
dimensional image on a two-dimensional surface.”  This means that by figuring out the Physics of interactions on a 2-d surface, 
we can more fully understand the dynamics of the volume it wraps around, or maps to.  This idea was further developed by 
Susskind, Bekenstein, Maldacena, Witten, Bousso, and others, to generalize the concept of holography to various kinds of 
dimensional boundaries, either one step greater or one less than the dimension of the system under study.  This is also the origin 
of the so-called AdS/CFT correspondence, which maps a volume of space to an Anti-deSitter boundary at infinity in order to 
construct a conformal field theory. 

 
Another idea that enters into this subject is Spectrality, which is the idea of forms and spaces that have the nature of a 

spectrum, rather than being continuous.  In a spectrum there are allowed and disallowed bands, where sometimes the bands are 
narrow and the gaps are many, but sometimes it is the reverse.  In Physics and Astronomy, we basically have two types of 
spectra, emission spectra and transmission spectra.  An emission spectrum is created by displaying the various wavelengths of 
light emitted by a substance when it is heated, in a way that spreads out the wavelengths from left to right or top to bottom.  
This allows us to study the quantum mechanical structure of the substance, because those wavelengths are determined by the 
specific energies involved in the transitions between quantum states.  A transmission spectrum instead involves the wavelengths 
that are absorbed when light passes through a substance.  The Fraunhofer lines (dark bands) observed when we look at the 
spectrum of light from our Sun are an example of this. 

 
Spectral forms and spaces are central to the topic of Noncommutative geometry, where in addition to having the property 

of allowed and disallowed bands, these objects and spaces can be foliar as well.  This means that their nature is somewhat like 
that of a flower (a daisy perhaps), where the individual petals can overlap each other, and yet be separate.  This makes the 
distance which must be traveled different for creatures of various sizes.  Where a bumblebee can walk across the petals of the 
flower as though it were a solid surface, an ant, or a small beetle, is constrained to walk along the surface of one petal until it 
reaches the point where it attaches to the flower’s center, or to a place where the petals touch, in order to cross over to the next 
one.  Ergo, its journey from point A to point B must necessarily cover a greater distance than that of the bee, or any larger insect.  
This makes the measurement of distances in noncommutative spaces a resolution-dependent function. 

 
In addition to their appearance in NCG, forms and spaces of this nature occur in other theories, as well.  One example 

would be the Cantorian space which arises in El Naschie’s E-infinity theory.  Here the term Cantorian refers to the nature of the 
Cantor Set, which is defined by the spaces or gaps taken out of a line, or rather by what remains after one progressively removes 
the middle third of each remaining segment.  But it is, in effect, the geometric frustration created by these gaps, which causes 
spacetime to become curved and to evolve space’s third dimension.  In CDT, the concept of spectral dimension is essential to 



the calculations involved in plotting out the changing nature of spacetime.   However, the Mandelbrot Fractal Butterfly is the 
epitome of a spectral manifold, as the wings consist of an infinite number of layers, and each layer is spectral.  That is; the 
wing-like emanations, which I assume to be representations of energy pathways, are both spectral and foliar.  The individual 
leaves or petals, making up the butterfly’s wings, have spaces between.  But they also overlap, or overlie each other.  As one 
layer after another is removed - which is easy to do algorithmically – the figure displays more and more discrete bands.  This is 
easily seen by looking through the gaps between color bands in Figure 11. 
 
Home of the galactic spirals – 
 

The Mandelbrot Set contains an impressive range of spirals and spiral-like figures.  And spirals in the M-Set can have 
most any number of spiral arms.  Some are like gently curving snowflakes, and other spirals in the M-Set are tightly wound like 
clock springs.  As one moves along the edge of the cardioid, opposite the cusp, one finds a succession of single-ended spirals 
that look a little like an elephant’s trunk, and these become more and more tightly wound as you go.  As you cross over the 
boundary at a Real number value of -0.75, there is a similar succession of double-ended spirals that resemble the ‘grand design’ 
spiral galaxies that are so common in the cosmos.  These begin as tightly curved and squashed spirals, near the Real axis, and 
become looser and looser as one proceeds along the edge of the large circular region.  Going further still, they unwind to 
become somewhat like an ‘S’ curve, but still retaining some spiral nature.  It is as though the spirals were ‘pulled’ out, stretched, 
or straightened, more and more, until one reaches the tip at the far end of the figure.  The form near the tip has a straight shot all 
the way from R = -1.25 to R = -2, along the Real number axis. 

 
The author first asked the question years ago “If the Mandelbrot Set depicts the universe; what part do we live in?”  Even 

then, I knew there were certain regions which were inhospitable or uninhabitable, just as with the cosmos we inhabit.  I was able 
to rule out the time near the Planck scale, or at the end of the universe’s lifetime.  Likewise; I was able to rule out the whole 
region depicting events before the decoupling of matter and energy, at the time now called recombination (a misleading term in 
my opinion, as it was the very first time nuclei and electrons combined into atoms).  That left the large circular region as the 
most likely place for us to inhabit.  But I wondered for a long time, how it might be possible to narrow things down further.  
The answer came in the form of spiral galaxy shapes, and the succession of their shapes.  Although we can observe an 
impressive array of different galaxy types, there are certain shapes we do not observe.  Notably, we don’t see many spirals so 
stretched out that they appear completely unwound.  Although we do observe a certain number of star streams, these are mainly 
the remnant of a close brush with a large galaxy, which serves to stretch out the spiral arms to a point where they no longer 
wrap around what had been their center of attraction.  This makes me believe that as the universe continues to evolve, we will 
see more and more loose spirals, and to assert that the range of spiral shapes we do see serves to bracket our location in the 
cosmos (as defined by the M-Set), or the relative current age of the universe. 



Top to bottom, beginning to end – 
 

One interesting aspect of using the Mandelbrot Set as a guide to Cosmology is that it spans the entire range of scale, and 
the full extent of time from the earliest moments of creation to the very end of the universe.  Conversely, one could state that it 
is like a giant thermometer, showing the full range of temperature from the Planck scale to absolute zero.  This makes the M-Set 
a formidable figure to study, as much of the range it describes is beyond our capabilities of observation in the real world.  It has 
been the extension of the boundaries of observation, over the last 10 years or so, that has brought us a revolution in Cosmology, 
and has made it possible to explore some of the things the Mandelbrot Set is trying to tell us.  We have peered deeper into the 
Cosmos than ever before, but we have also explored the realm of the ultra-microscopic with larger and more powerful particle 
accelerators and colliders.  With the Large Hadron Collider coming on-line, we are now able to see deeper into the very small 
and high-energy regime than ever before in history. 

 
But regardless of how far we go with this process, there will always be limitations to how far we can zoom in, and to 

how far into the beyond we can see.  There are fundamental limits to observation in the material world, which means there will 
always be an unknown - forever things we cannot see or measure.  This is why, despite being formidable, the Mandelbrot Set 
has tremendous potential to be informative about Cosmology, or about topics that relate to its study.  The fact that one can 
explore dozens of orders of magnitude - by progressively zooming in on complex areas of the M-Set - makes this object 
accessible to a level of scrutiny that is simply not possible for objects and systems in the material world.  And in addition, one 
can alter the algorithm slightly to strip away layers, or reveal what is going on ‘behind the scenes.’  The Mandelbrot Fractal 
Butterfly is seen by simply coloring in those areas where the successive values of the generating function’s size are decreasing 
over three values, or iterations.  And by setting a minimum number of iterations for these forms to be displayed, one layer after 
another of the butterfly’s wings can be removed.    

 
The Mandelbrot Set allows us to go to the very beginning, to the moment of inception and the first appearance of form in 

the Cosmos.  It gives insights into the root causes of Entropy and the reason for the Arrow of Time.  As with the theory of 
Spontaneous Inflation proposed by Carroll and Chen, the cosmology derived from the Mandelbrot Set suggests that time 
actually flows both ways, but the universe – or branch of the universe – going in the opposite direction will forever be invisible 
to us, as its entire history takes place before the Big Bang.  But this makes sense in terms of the Second Law of 
Thermodynamics, as it results in a scenario where energy always becomes further spread and shared as the universe evolves, 
and entropy always increases.  The idea that entropy involves the spreading and sharing of energy, both spatially and temporally, 
has been championed by Frank Lambert and Harvey Leff, and seems essential (in the author’s opinion) to making sense of what 
the Mandelbrot Set is telling us about the universe’s evolution.  It also helps us to make better sense of the Spontaneous 
Inflation theory of Sean Carroll and Jennifer Chen. 


