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can Fractals make sense of the Quantum World? 
by Mark Buchanan 

New Scientist / March 30, 2009 

 

Quantum Theory just seems too weird to believe.  Particles can be in more than one place at a time.  

And they don't exist until you measure them.  Spookier still, they can even stay in touch when they are 

separated by great distances. 

 

Einstein thought this was all a bit much, believing it to be evidence of major problems with the 

Theory as many critics still suspect today.  Quantum enthusiasts point to the theory's extraordinary 

success in explaining the behavior of atoms, electrons, and other quantum systems.  They insist we have 

to accept the Theory as it is, however strange it may seem. 

 

But what if there were a way to reconcile these 2 opposing views by showing how Quantum Theory 

might emerge from a deeper level of non-weird Physics? 

 

If you listen to physicist Tim Palmer, it begins to sound plausible.  What has been missing, he 

argues, are some key ideas from an area of science that most quantum physicists have ignored.  Namely 

the science of Fractals -- those intricate patterns found in everything from fractured surfaces to oceanic 

flows (see "What is a Fractal?"). 

 

Take the mathematics of Fractals into account, says Palmer, and the long-standing puzzles of 

Quantum Theory may be much easier to understand.  They might even dissolve away. 

 

It is an argument that is drawing attention from physicists around the World.  "His approach is very 

interesting and refreshingly different," says physicist Robert Spekkens of the Perimeter Institute for 

Theoretical Physics in Waterloo, Canada.  "He's not just trying to reinterpret the usual quantum 

formalism but actually to derive it from something deeper." 

 

That Palmer is making this argument may seem a little odd, given that he is a climate scientist 

working at the European Centre for Medium-Range Weather Forecasting in Reading, UK.  It makes 

more sense when you learn that Palmer studied General Relativity at the University of Oxford, working 

under the same PhD adviser as Stephen Hawking. 

 

So while Palmer has spent the last 20 years establishing a reputation as a leading mathematical 

climatologist, he has also continued to explore the mysteries of his first interest -- Quantum Theory (see 

"Quantum Ambitions"). 
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"It has taken 20 years of thinking," says Palmer.  "But I do think that most of the paradoxes of 

Quantum Theory may well have a simple and comprehensible resolution." 

 

Arguments over Quantum Theory have raged since the 1920s starting with a series of famous 

exchanges between Einstein and the Danish physicist Niels Bohr. 

 

Bohr and his supporters believed that the Theory's successful description of atoms and radiation 

meant that you should abandon old philosophical concepts such as the idea that objects have definite 

properties even when no one is there to measure them. 

 

Einstein and his followers countered that such radicalism was wildly premature.  They argued that 

much of the Quantum weirdness was nothing more than a lack of adequate knowledge.  Find a quantum 

system's "hidden variables", Einstein suspected, and Quantum Theory might make common sense.  It 

was a view that quantum enthusiasts thought was ultra conservative and out of touch.  The argument 

rages to this day. 

 

Fractals unite 

 

Palmer believes his work shows it is possible that Einstein and Bohr may have been emphasizing 

different aspects of the same subtle physics.  "My hypothesis is motivated by 2 concepts that wouldn't 

have been known to the founding fathers of Quantum Theory," he says.  "Black holes and Fractals." 

 

Palmer's ideas begin with Gravity.  The force that makes apples fall and holds planets in their orbit is 

also the only fundamental physical process capable of destroying information.  It works like this.  The 

hot gas and plasma making up a star contain an enormous amount of information locked in the atomic 

states of a huge number of particles.  If the star collapses under its own gravity to form a black hole, 

most of the atoms are sucked in, resulting in almost all of that detailed information vanishing.  Instead, 

the black hole can be described completely using just 3 quantities:  its mass, angular momentum, and 

electric charge. 

 

Many physicists accept this view.  But Palmer thinks that they haven't pursued its implications far 

enough.  As a system loses information, the number of states you need to describe it diminishes.  Wait 

long enough and you will find that the system reaches a point where no more states can be lost.  In 

mathematical terms, this special subset of states is known as an invariant set.  Once a state lies in this 

subset, it stays in it forever. 

 

A simple way of thinking about it is to imagine a swinging pendulum that slows down due to friction 

before eventually coming to a complete standstill.  Here the invariant set is the one that describes the 

pendulum at rest. 

 

Because black holes destroy information, Palmer suggests that the Universe has an invariant set too, 

though it is far more complicated than the pendulum. 

 

Complex systems are affected by chaos.  Which means that their behavior can be influenced greatly 

by tiny changes.  According to mathematics, the invariant set of a chaotic system is a Fractal. 

 

Fractal invariant sets have unusual geometric properties.  If you plotted one on a map, it would trace 

out the same intricate structure as a coastline.  Zoom in on it and you would find more-and-more detail 

with the patterns looking similar to the original un-zoomed image. 

 

http://www.newscientist.com/article/mg19426091.600-the-second-quantum-revolution.html
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Gravity and mathematics alone, Palmer suggests, imply that the invariant set of the Universe should 

have a similarly intricate structure and that the Universe is trapped forever in this subset of all possible 

states.  This might help to explain why the Universe at the quantum level seems so bizarre. 

 

For example, it may point to a natural explanation for one of the biggest puzzles of Quantum Physics 

-- what physicists refer to as its "contextuality".  Quantum Theory seems to insist that particles do not 

have any properties before they are measured.  Instead, the very act of measurement brings their 

properties into being.  Or put another way, quantum systems have meaning only in the context of the 

particular experiments performed on them. 

 

Ever since Einstein, many physicists have hoped that a new approach might go beyond Quantum 

Theory and find a way to restore belief in objective and independent properties.  But in 1967, 

mathematicians Simon Kochen and Ernst Specker published a theorem showing that this dream -- if 

possible -- cannot be done in quite the way physicists would like. 

 

Central to Kochen and Specker's theorem is a thought experiment.  Say you choose to measure 

different properties of a quantum system such as the position or velocity of a quantum particle.  Each 

time you do so, you will find that your measurements agree with the predictions of Quantum Theory.  

Kochen and Specker showed that it is impossible to conceive a hypothesis that can make the same 

successful predictions as Quantum Theory if the particles have pre-existing properties (as would be the 

case in Classical physics). 

 

This result has driven many physicists to reach a startling conclusion about how to interpret 

Quantum Theory.  Either you have to abandon the existence of any kind of objective reality, instead 

believing that objects have no properties until they are measured.  Or you have to accept that distant 

parts of the Universe share a spooky connection that allows them to share information even when the 

distance and timing means that no signal could have passed between them without travelling faster-than-

light. 

 

Palmer's idea suggests a third possibility.  That the kinds of experiments considered by Kochen and 

Specker are simply impossible to get answers from and hence irrelevant. 

 

The key is the invariant set.  According to Palmer's hypothesis, the invariant set contains all the 

physically realistic states of the Universe.  So any state that isn't part of the invariant set cannot 

physically exist. 

 

Suppose you perform the Kochen-Specker thought experiment and measure the position of an 

electron.  Then you ask what you would have found if you repeated the experiment, only this time 

measuring the electron's velocity instead. 

 

According to Palmer, when you repeat the experiment you are testing a hypothetical universe that is 

identical to the real one except that the position-measuring equipment is replaced with velocity-

measuring equipment. 

 

This is where the fractal nature of the invariant set matters.  Consider a place of interest you want to 

visit along a coastline.  If you get the coordinates even slightly wrong, you could end up in the sea rather 

than where you want to be.  In the same way, if the hypothetical universe does not lie on the fractal, then 

that universe is not in the invariant set and so it cannot physically exist. 

 

http://www.newscientist.com/article/mg19425991.400-impossible-things-for-breakfast-at-the-logic-cafe.html
http://www.newscientist.com/article/mg18625041.400-discovering-the-true-nature-of-reality.html
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Due to the spare and wispy nature of fractals, even subtle changes in the hypothetical universes 

could cause them to fall outside the invariant set.  In this way, Spekkens says that Palmer's hypothesis 

may help to make some sense of quantum contextuality. 

 

"I think his approach is really interesting and novel," says Spekkens.  "Other physicists have shown 

how you can find a way out of the Kochen-Specker problem.  But this work actually provides a 

mechanism to explain the theorem." 

 

Following on from this, Palmer believes that many other features of Quantum Theory also fall into 

place.  For example, Quantum Theory is famous for making only statistical predictions.  i.e., it can only 

tell you the probability of finding an electron with its quantum-mechanical spin pointing up. 

 

This arises naturally, suggests Palmer, because Quantum Theory is blind to the intricate fractal 

structure of the invariant set.  Just as our eyes cannot discern the smallest details in fractal patterns, 

Quantum Theory only sees "coarse grain approximations" as if it is looking through fuzzy spectacles. 

 

Other physicists seem inspired by the novelty of Palmer's approach. "What makes this really 

interesting is that it gets away from the usual debates over multiple universes and hidden variables and 

so on," says Bob Coecke, a physicist at the University of Oxford.  "It suggests there might be an 

underlying physical geometry that Physics has just missed.  Which is radical and very positive." 

 

Coecke points out that very few scientists working on fundamental Physics have explored how 

fractals might be incorporated into the theory, even though they are commonplace in other parts of 

Physics. 

 

Palmer is hoping that will change.  In a paper submitted to the journal Proceedings of the Royal 

Society A, he shows how the basic idea can account for quantum uncertainty, contextuality, and other 

quantum puzzles (http://www.arxiv.org/abs/0812.1148). 

 

Many details still need to be fleshed out, says Coecke.  "Palmer manages to explain some quantum 

phenomena," he says.  "But he hasn't yet derived the whole rigid structure of the theory.  This is really 

necessary." 

 

Palmer accepts the criticism and is hopeful that he will be able to improve his theory over time.  In 

the best of worlds, he thinks his framework may provide a way to finally reunite the warring parties of 

Einstein's and Bohr's followers. 

 

After all, the theory backs Einstein's view that Quantum Theory really is incomplete.  It is, Palmer 

says, blind to the fractal structure of the invariant set.  If it wasn't, it would see that the World is not only 

deterministic but also that it never exhibits any "spooky" effects. 

 

On the other hand, it also agrees with the view of Bohr and his followers in that the properties of 

individual quantum systems are not independent of the entire World.  Especially the experiments we 

humans use to explore them.  We are stuck with the disturbing fact that how we measure always 

influences what we find. 

 

For now, Quantum Theory remains mysterious.  But its air of mystique may not last forever. 

http://www.arxiv.org/abs/0812.1148
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Quantum Ambitions 
 

When Tim Palmer finished his PhD in Physics at the University of Oxford 30 years ago, he had the 

opportunity to work as a post-doc with Stephen Hawking at the University of Cambridge.  The hot topic 

in theoretical physics back then was supergravity -- a theory that aimed to include Gravity in a universe 

with 11 dimensions. 

 

Despite Hawking's enthusiasm for the idea, Palmer remained lukewarm.  Supergravity takes 

Quantum Theory as an unquestioned starting point and then tries to bring Gravity within its fold.  It was 

an approach that Palmer found unappealing. 

 

"I felt that Quantum Theory was -- at best -- a provisional theory," Palmer recalls. 

 

Instead, he switched to climate science where he rapidly established an international reputation.  

Today, Palmer is known for pioneering a method called "ensemble forecasting" which incorporates the 

role of Chaos to create climate forecasts that include specific estimates of their own accuracy.  But even 

as Palmer's work became widely influential (so much so that he has taken a key role on the 

Intergovernmental Panel on Climate Change), he could never forget the quantum puzzles that so 

occupied him before. 

 

 

What is a Fractal? 
 

Fractals are geometrical shapes that aren't smooth like circles or rectangles.  They are irregular 

structures with the same structure repeating on ever finer scales.  No matter how much you blow up a 

picture of a fractal, it will always look the same. 

 

The natural World contains many examples of fractals including ferns, broccoli, river networks, 

blood vessels, and coastlines. 

 

 

 

 

 

Fractals like this one exhibited by the Romanesco 

cauliflower could help explain the wackiness of 

Quantum Theory (Image: fishmonk / stock.xchng) 
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Readers' Comments 
 

1. "Articles On Palmer's Climate Work" 

by Eric Kvaalen / Fri Mar 27, 2009   13:27:30 GMT 

NewScientist had an article in 2003 mentioning Palmer's work on ensemble forecasting: (long 

URL - click here).  Also a 2001 article: (long URL - click here) 

 

 

2. "Fractal Geometry" 

by Jules Ruis / Sat Mar 28, 2009  21:26:49 GMT 

For more information about fractals, see http://www.fractal.org/Fractalary/Fractalary.htm 

 

 

3. "Quantum Theory To Be Continued!" 

by Shalton / Mon Mar 30, 2009  13:06:22 BST 

I'm a physics student at the University of Northwest, South Africa.  I'm worried about the 

introduction of statistics in Quantum Theory because it destroys the meaning of Physics. 

 

In the sense that Physics describes how Nature works. I strongly believe that a conclusion 

about Quantum Theory will be done when we can measure those physical quantities at the 

quantum state.  The probability concept must be reduced. 

 

 

4. re: "Quantum Theory To Be Continued!" 

by j / Mon Mar 30, 2009  16:10:50 BST 

Well, I felt the same way as you when I studied Quantum Physics.  But as you understand, 

Issac Newton found a way to explain out Nature.  Then suddenly Einstein turned it all around. 

 

Same goes here with Quantum Theory.  It is just a way to describe our "Universe".  It is not 

necessarily true or false.  It is just an instrument or tool for us to understand our "Universe".  

Remembering that you will have less problems with different theories that seem to kill the 

meaning of Physics, that will enable you to study different theories with an open mind. 

 

Einstein said about the Quantum Theory: "God does not throw dice".  I personally agree with 

that sentence.  However, because Quantum Theory can't give you a precise answer but rather gives 

you statistics, that doesn't make it a bad tool to use when trying to understand our "Universe".  It is 

a tool. 

 

 

5. re: "Quantum Theory To Be Continued!" 

by Charles / Tue Mar 31, 2009  02:46:50 BST 

The problem is that Bell's inequality shows that there is no logical manner in which we can 

explain the results of certain measurements.  Or rather as Huw Price demonstrated a while ago 

(and incidentally, Bell agreed), you can only explain them using advanced action - the well-

accepted (but curiously overlooked) idea that the laws of Physics operate identically under time 

reversal (or CPT reversal in the case of neutral kaon decay). 

 

This should have enabled physicists to explain all the "spooky" quantum effects without 

abandoning the idea of a Reality that exists out there, without violating Special Relativity, and 

without having anything having to collapse when measured.  But for some reason, this suggestion 

http://www.newscientist.com/article/mg18024235.500-making-waves.html?full=true
http://www.newscientist.com/article/mg17123024.400-dont-blame-the-butterfly.html?full=true
http://www.fractal.org/Fractalary/Fractalary.htm
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has been largely ignored.  Which is why we still have convoluted explanations (like the above) of 

something that is probably rather simple. 

 

I also distrust any theory founded on the idea that black holes destroy information.  Since this 

violates unitarity and is the only physical process with this property (supposedly!), I think it should 

be treated with great suspicion. 

 

6. re: the Fractal Photo 

by john / Mon Mar 30, 2009  13:11:05 BST 

The photo accompanying this article looks like one of those many beautiful computer-

generated images of fractals that we've become familiar with over the years.  However, it's actually 

a photo of a broccoflower (http://tinyurl.com/dfaglj) -- i.e.,  a cross between a broccoli and a 

cauliflower.  This vegetable has an incredible fractal shape.  Wich is why I bought one when I 

found it in my supermarket.  It also tasted okay when I finally got around to eating it after using it 

as a decoration for a few days. 

 

 

7. "Universe A Fractal Then?" 

by Ivor Clark / Mon Mar 30, 2009  14:13:55 BST 

If there is an underlying physical structure to the "hows" and "whys" of quantum phenomena, 

then by extrapolation our whole Universe is to us just the Macroscopic expression of that.  And we 

just happen to sit on the edge of one of those broccoli spears or fearn leaves; looking upward and 

outward, seeing stars, galaxies, supergalaxies and super galaxy clusters; and looking downward 

and inward at proteins, molecules, elements, atoms, electrons, and nucleons.  Nice! 

 

 

8. re: "Universe A Fractal Then?" 

by j / Mon Mar 30, 2009  16:16:40 BST 

Well, think of the fact that there should be a bigger version of you.  And a smaller … 

 

Okay.  I could accept that the Universe is built in fractals.  But not that there is a bigger me.  I 

am big enough. 

 

 

9. re: :"Universe A Fractal Then?" 

by Ivor Clark / Mon Mar 30, 2009  18:23:19 BST 

Like you, I don't want to be any bigger.  But a fractal universe allows for Life to exist on many 

levels as we observe.  And maybe -- just maybe -- higher beings?? 

 

I'm no spiritualist or anything like that.  But I do wonder are we the epitome of emergence 

from the Cosmos that can know itself?  Or are we just on one of those broccoli spears?  "Men in 

Black" comes to mind.  I always find it intriguing that on the scale of things we seem to exist 

(humans, that is) right slap-bang in the middle of the extremely small (10
-25

m) and the extremely 

large (10
2
5m).  Is that pure coincidence or a fractal expression? 

 

 

10. "A World In A Grain Of Sand" 

by Rodrigo Bernardo / Mon Mar 30, 2009  14:26:40 BST 

Blake had seen it.  As did Feynman.  Subatomic particles travelling at speeds close to that of 

light have infinity to calculate if their possible states correspond to possible Universe states, 

adjusting inner possibility (observation) to the whole.  At each moment, the whole Universe is 

http://tinyurl.com/dfaglj
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recalculated so that its memory (each particle has a history) can be, mechanical constraints 

observed. 

 

But Quantum Physics branch that presupposes will (and consciousness) is right as they are the 

only source of movement 

 

 

11. "Two Sides, But---" 

by Le Comte d'Alembert / Mon Mar 30, 2009  15:00:15 BST 

Interesting article.  I can't evaluate the theory well because I don't know the particular maths 

involved well.  But I think the article might leave the naïve observer with the impression that Bohr 

and Einstein's ideas -- loosely construed -- have roughly equal valence in the world of Physics.  

And they do not. 

 

Most of us use the Copenhagen interpretation, undisturbed by the deeper implications because 

we need not care about them to get our work done and doing anything else has sent wiser heads 

than ours down fruitless rabbit-holes for years' time.  That does not mean that this is fundamentally 

right.  But it does mean that any piece on the subject should not leave the impression that most of 

us operationally care about the fundamentals. 

 

And you fail to ask about the entropy released back into the system via Hawking radiation as 

a compensator for the information loss during the formation of a horizon.  A question so basic 

that even  *I* thought of it! 

 

 

12. "Black Holes Destroy Information?" 

by Arthur James / Mon Mar 30, 2009  15:22:53 BST 

I just finished reading Susskind's book claiming that the majority of physicists are now 

convinced that black holes do not destroy information.  Yet this article states it as a given that they 

do.  What is the current view? 

 

 

13. re: "Black Holes Destroy Information?" 

by Chris / Mon Mar 30, 2009 15:48:54 BST  

I'm far from an authority on the subject.  But my understanding is that Hawking radiation is 

generally accepted in the field -- promoting the view that information is not lost when matter is 

consumed by a black hole.  I'm not sure why this article suggests otherwise.  It's worth bearing in 

mind that the reason could be that I simply overestimate my knowledge of what is current in the 

field! ;) 

 

 

14. "What Dreams Are Made Of" 

by steve oifer / Mon Mar 30, 2009  15:39:00 BST 

Quantum states come into "being" just as dreams come into "being".  The process of thought 

gives rise to "something" from "nothing" in both instances! 

 

Perhaps this "link" between the physical and non-physical reality of the World completes the 

gestalt of the fractile Universe. 
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15. "But Then …" 

by Richard / Mon Mar 30, 2009  16:07:57 BST 

>"The black hole can be described completely using just 3 quantities:  its mass, angular 

momentum. and electric charge." 

 

If mass is one of the invariants of the fractal, it should be present at "any" zoom in the 

Universe.  It's clear we have mass at greater scales.  But... 

 

There should also be no lower limit to particle mass, to particle charge, and to particle angular 

momentum as we could keep zooming in aAnd finding "new" smaller components of this fractal 

Universe. 

 

 

16. "Consistent With Hologram Universe Theory" 

by ian / Mon Mar 30, 2009  16:13:30 BST 

Other "make sense of it all" theories like "the Universe is all a Hologram" are looking good 

too.  And like fractals, holograms still give the same image as you look at smaller-and-smaller 

fragments of photo plate.  (Just fuzzier.  So even Heisenberg would like these theories!) 

 

We may actually be getting closer to an understanding of the true nature of the Universe.  That 

includes wave particle duality and quantum entanglement. 

 

 

17. "In Conversation With Nottale's Fractal Space-Time?" 

by Kerri Welch / Mon Mar 30, 2009  16:20:59 BST 

I am surprised Palmer's referenced paper does not cite Laurent Nottale's work "Fractal Space 

Time and Microphysics: Toward a Scale Relativity" which similarly posits fractal space-time as a 

more general geometry than Euclid's or Riemann's. 

 

Nottale's fractal reformulation offers links between seemingly disparate theories beyond those 

within Quantum Theory, extending its dialog with Classical Mechanics and Relativity.  Certainly 

Palmer offers unique contributions.  But the two could definitely benefit from a conversation with 

the another. 

 

 

18. "More Details Have Been Fleshed Out" 

by Sirius / Mon Mar 30, 2009  16:59:04 BST 

Good to see this idea being introduced.  But it's not exactly new.  Nassim Haramein has 

published research papers describing the fractal geometry of space-time.  You can find more 

information at http://www.resonanceproject.org/research.html . 

 

Dave Thomson has also published a book concerning this matter called Secrets of the Aether 

which can now be found on Google books.  His website is http://www.16pi2.com/ . 

 

It's very exciting to see these ideas reaching a mainstream publication, however. 

 

 

19. "Incorrect Approach" 

by alphachapmtl / Mon Mar 30, 2009  17:13:41 BST  

> "..black holes destroy information..." 

 

http://www.resonanceproject.org/research.html
http://www.16pi2.com/
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> "the black hole can be described completely using just 3 quantities: its mass, angular 

momentum, and electric charge". 

 

This is true if we consider a black hole as a singularity.  But a black hole is not actually a 

singularity although it appears as such in our current (incomplete, non-Quantum, Classical) theory 

of Gravity. 

 

 

20. "Mathematical Prestidigitation?  Flim-Flam?" 

by DMan / Mon Mar 30, 2009  17:59:00 BST 

So far, I've not seen a shred of compelling evidence to support this theory.  On the other hand, 

Quantum Theory as it now stands has abundant evidence to support it.  Take for instance, Alain 

Aspect's experiments that demonstrate nonlocality and reproduced elsewhere many times.  What I 

am hearing, however, is a group of ideologically-motivated Relativistic physicists desperately 

seizing on anything that can refute aspects of the Universe that discomfort them. 

 

The statement referring to a "deterministic Universe" that "never exhibits any 'spooky' effects" 

says more about those supporting the theory than it does about Quantum Theory. 

 

So Quantum Theory is incomplete.  Palmer's solution?  Replace it with an even more 

incomplete theory that smacks more of mathematical prestidigitation than a serious contender. 

 

Einstein was a genius.  But he was also human.  The fact that a genius opposes a theory that 

challenges a neat, comforting view where everything can be clearly quantified does not mean the 

theory is wrong.  It can simply mean that in this case, Einstein reached the limits of his genius.   

 

Kurt Godel showed that there are limits to what we can say for certain.  But certain narcissistic 

ideologues view this as an assault on their egos.  Hence the reference to determinism and a desire 

to return to the comforting certainties of the Victorian/neo-Newtonian physics. 

 

 

21. "Yes!" 

by Michael / Mon Mar 30, 2009  19:43:26 BST 

I've never enjoyed using statistics.  It kinda seemed like a cop-out for Quantum physics like 

there was simply something very wrong with it.  Like the Ptolemaic system and the introduction of 

epicycles, 20
th

 Century scientists struggled to explain the bizarre nature of Quantum Theory using 

outdated perspectives. 

 

I'm not smart or experienced enough to say that Palmer is bang-on.  But I'm glad he's shaking 

things up.  Hopefully this will finally get us on the right track (perspective-wise).  I certainly share 

the overwhelming enthusiasm of hearing his proposal! 

 

 

22. "What About Bell's Theorem?" 

by Nash Kamal / Mon Mar 30, 2009  20:09:07 BST  

I thought Bell's theorem already settled the issue of hidden variables: 

http://en.wikipedia.org/wiki/Bell's_Theorem .  Not sure how this would reconcile with that. 

 

 

23. "Definitions?" 

by Doug117/ Mon Mar 30, 2009 20:28:32 BST 

http://en.wikipedia.org/wiki/Bell's_Theorem
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> "Particles ...don't exist until you measure them." 

 

What about particles in regions of space where there are no measurers (i.e., observers)?  There 

must be some odd definition of "measure" here. 

 

> "..black holes destroy information..." 

 

In my humble (yet lay) opinion, there is no such thing as "information" anywhere in the 

Universe.  It is a strictly human interpretation of things.  You might say that DNA is 

"information".  But I think that DNA is a form of organized behavior on the part of the composite 

atoms.  So I guess I'm asking for a short explanation of what is meant by "information".  (I don't 

have the time to go look it up.) 

 

 

24. "I Like The Idea" 

by Skipjack / Mon Mar 30, 2009 20:31:19 BST 

I quite like the idea.  It fits with the familiar chaos theory and makes a very rounded picture.  

Now I am in no way a physicist and I cannot give it any value beyond my personal emotional 

values. 

 

I always found the general idea of Quantum Physics to be very unsatisfying.  Besides that, it 

has so far failed to explain the very large which is much better explained by Relativity. 

 

So yeah! this fractal/chaos theory idea does make sense to me. 

 

 

25. "Deterministic Universe?" 

by Icarus / Mon Mar 30, 2009  20:58:57 BST 

If the Universe is deterministic, then by what is it determined?  There would have to be 

something responsible for its initial state.  Is that deterministic too?  Can we have an infinite 

regression of determinism? 

 

It makes more sense to suppose that there is genuine randomness in the Universe and that there 

are genuinely uncaused events.  Because the only alternative is an infinite regression of causality.  

And that seems impossible. 

 

 

26. re: "Deterministic Universe?" 

by Cyrus / Mon Mar 30, 2009 21:12:23 BST 

It makes even more sense to suppose that the randomness is a result of Free Will.  Everything 

from atoms to galaxies CHOOSE their next move based on their current perspective. 

 

 

27. "Fractals - or just Particles" 

by Zephir / Mon Mar 30, 2009  21:31:39 BST 

Strictly speaking, from lower dimensionality of space-time at shorter scale doesn't follow, 

space-time has a fractal nature at all.  The same observation can be made at a water surface where 

for shorter wavelengths, we can observe a distortion of waves due the Brownian motion of water 

molecules.  As the result, even at the water surface very tiny 2-D surface waves spreads like 

longitudinal 1-D waves and nothing very strange is about it.  It's not evidence for fractal or 

multiple Universe.  Just for the fact:  space-time is composed of particle environment. 
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In this way, such observation is rather evidence of particle model of vacuum.  Then the fractal 

nature of it and every notion of fractals is irrelevant here.  BTW, every decreasing of 

dimensionality is manifestation of ISL violation for light and gravity and Lorentz symmetry 

violation as well (therefore the violation of string theory which is based on Special Relativity and 

it assumes the existence of additional dimensions instead of reduction of their number), etc... 

 

 

26. "Fractal Paradigm" 

by Paul Goddard / Mon Mar 30, 2009  21:38:02 BST 

It is encouraging to see that a fractal model of the Universe is receiving some attention.  When 

I suggested in 1994 that the Universe appears to possess fractal properties at all levels, there was 

little response to the suggestion ("Fractal Paradigm", New Scientist, letter, Dec 17, 1994 pp 50 and 

51).  But already some of the predictions made in that letter have been borne out in practice.  At 

the Cosmic level, super clusters of galaxies appear to be fractal rather than smooth.  And now we 

have a fractal model to explain Quantum Theory. 

 

I will go further and suggest that it is the fractal nature of Reality at all levels which creates the 

'Arrow of Time'.  Moreover, if the Universe is considered to be a chaotic dynamical system in 

more dimensions than we actually observe, then what we see is akin to a phase map.  And the 

phase maps of such systems are indeed fractals. 

 

 

27. "Believable" 

by Wesley Parish / Tue Mar 31, 2009  03:40:39 BST 

I can believe this.  Fractals describe a recursive state and it applies practically everywhere else.  

So I can't see why it shouldn't also apply in relation to Quantum Mechanics and Relativity. 

 

Hmmm … how far would such a recursive state go?  Now you've got me thinking if the 

invariant set of the Universe is fractal, there should be a wide set of possible conditions amid the 

even wider set of impossible conditions.  Think Strange Attractors. 

 

Best of all, now I've got solid mathematical and physical backing for a concept I've been 

playing around in a bit of SF I've been scribbling.  A large-scale quantum environment (not a 

"universe" as such; more a "between-universe") with significantly different physical laws to the 

current Universe but where fractal effects are also large-scale and persistent. 

 

 

28. "How Fractality Causes Gravity&life Force:phase Conjugation" 

by dan winter / Tue Mar 31, 2009  09:05:03 BST  

more depth: (from both international conferences on Unified Field physics of Budapest) 

http://www.goldenmean.info/budapest08/physicsoverview.html 

 

Fractality is perfected in golden ratio which is key to phase conjugation (recursive constructive 

wave interference / constructive self re-entry).  This fractality is the electric cause of Gravity 

because phase velocity heterodynes phase conjugate constructively by golden ratio.  This is the 

cause of Gravity because charge compression turns in to acceleration (see links to el nashie -- on 

fractality mechanism of gravity -- called Golden Quantum Field Theory- behind E8 - garrett lisi). 

 

http://www.goldenmean.info/budapest08/physicsoverview.html
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This is the cause of life force and perception because phase conjugates are known to self 

organize and self locate (known for optics, new for dielectrics, and now we have begun to illustrate 

this also in phase conjugate magnetics). 

 

dan winter 

http://www.goldenmean.info 

 

 

29. Spiral Nature 

by Stig Ronning / Tue Mar 31, 2009  10:48:42 BST  

The most effective and least energy consuming way of movement involves spirals.  You see it 

in tornados and in the bottom of your sink or bath tub.  This is stable and gives smoth transitions. 

 

By bringing back and forth spirals of energy, the nature conserve both time and energy.  

Fractals have a lot of spiral looking "limbs" in their most energy conserving condition, it seems.  

From this, there is not a long way to wave condition or simulated particle condition. 

 

Fractals are probably only a part of the answer.  Curling of energy into 3D-spirals are more 

exact, I think.  To keep energy "locked up" in a particle time probably cancel out inside an energy 

spiral - meaning time go both backwards and forwards at all instants. 

 

Photons are probably spirals in wave conditions that are not "locked up".  But a photon "never 

experience time". 

 

 

30. "The Omniverse is a F1 Fractal" 

by Mark Donaldson / Tue Mar 31, 2009  11:50:20 BST 

In the nested universes theory where this Universe is filled with Planck-size universes 

(subverses) and is just one of the Planck universes in another larger universe (superverse) ad 

infinitum, then the Omniverse (some say Metaverse) is an F1 fractal. 

 

 

31. "Sounds OK To Me" 

by Paul / Tue Mar 31, 2009  12:39:27 BST 

If energy and mass are the same thing separated purely by geometry, then fractals seem like a 

plausible way of packing a lot of geometry into a tiny space. 
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