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	Current music:
	black lung - argument with a time eater


The universe is too complex to understand in the three dimensions we can perceive, especially when they think their might be 10 (or more) dimensions due to M-theory or String Theory.

Extra dimensions...

"One of the most remarkable predictions of String Theory is that space-time has ten dimensions! At first sight, this may be seen as a reason to dismiss the theory altogether, as we obviously have only three dimensions of space and one of time. However, if we assume that six of these dimensions are curled up very tightly, then we may never be aware of their existence. Furthermore, having these so-called compact dimensions is very beneficial if String Theory is to describe a Theory of Everything. The idea is that degrees of freedom like the electric charge of an electron will then arise simply as motion in the extra compact directions! The principle that compact dimensions may lead to unifying theories is not new, but dates from the 1920's, since the theory of Kaluza and Klein. In a sense, String Theory is the ultimate Kaluza-Klein theory...."

http://www.damtp.cam.ac.uk/user/gr/public/qg_ss.html
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	I think here it is required to clarify what string/M theory means by extra dimensions. These are, in effect, new spatial dimensions (5-10) plus a fourth "bulk" dimension that our normal 3D space exists within. It is impossible to think of these dimensions because our mind is firmly oriented in 3 spatial dimensions. It is possible to create an embedding diagram of a 4D space (3D + bulk), by imagining a sphere or bubble (3D space) which is floating in a much bigger 4D space, having all three normal spatial dimensions plus an extra one. A diagram of this can be done by thinking of a circle floating a cube. This is a pretty good embedding diagram of a bulk-space. Now, imagine that there are 1D loops rising off the surface of this 2D circle, or in the earlier model, tubes rising off the sphere. These represent dimensions 5-10 in string theory. They are, as the website says, very very very small and wrapped up (closed) on every single point in the 3D space we inhabit. 

It should also be noted that this is all just mathematically theorized, and no testable experiment has been devised for these systems. Yet. 
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	The fourth dimension is time. And it is intricately linked to the spatial dimensions (see Einstein's general theory of relativity). As far as I know, there's no such "bulk dimension" unless you mean time. I guess that might make some sense as the sort of "bulk dimension" that you're talking about. 
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	The fourth dimension is time.

Time is often modeled as a fourth "dimension" to make it easier to deal with in our heads. It makes no sense to say that the fourth "dimention" is time. It's just a model. 
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	Time is D #4 only in quantum theory. In the string theory models, dimension 11 is currently reserved for time. I think time gets whatever's left over after all the spatial dimensions are accounted for. 
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	ahh... ok. It's been a couple years since I've read up on any of that stuff, thanks. 
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A different view 
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	One thing I got out of Wolfram's ideas is that dimensionality is just a measure of how many connections the average node has, rather than a strict grid. In other words, it's a measure of how many nodes are adjacent to a typical node. This would mean that a space is not fundamentally Euclidean, but does approximate it quite well, at least when we zoom out. 
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	That's what I was awkwardly referring to in my post below. The "extra dimensions" are for measuring how the nodes in the environment relate to each other; or how the environment relates to itself.
I view it as an aproximate way to "zoom out" or gain a more omniscient point of view. 
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Re: A different view 
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	Yes, it's a way for us to determine how fast you can get from one point to another, and whether a particular knot will hold. 
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	I think that there is a hang-up on the term dimension; in that many people term it as having the same meaning as "axis"

meaning that on a traditional 3-d graph, we would have three axis upon which to measure dimension. My first thought when trying to understand string theory was how you could incorporate an extra 7 dimensions in this traditional 3-d space. Did it mean drawing more lines?

Obviously not. What i figured out instead is that the extra dimensions are not "contained" within the 3-d space. Which sounds common sense, yet we are used to EVERY aspect of reality being "contained" within this space, and so it is difficult to excape this thought.
But then I realized that our "graph" is located on another "graph" which is located on another graph, and that one does not necessarily contain the other, but that they are super-imposed upon each other. Certain forms of motion are more easily plotted using these other graphs.

Can I describe it another way?
3-d graphs plot the environment about the origin; or you can also say that this form of graph plots the environment around a single reference point. But there's a catch, in that the location of the reference point is plotted by the environment.
Thus you can say that the "origin" or zero point of a graph, is actually defined by the environment that the origin exists to describe.
You can also then say that the zero point of a traditional 3 axis graph is the CENTRAL FOCAL POINT of the information provided by the environment.
The universe, as I understand it, is not made up of one focal point, but rather a wide variety of focal points. The focal point you observe is wholly dependant on what part of the environment you're in. 

By plotting a graph that supercedes and is imposed upon the graph that is being used to plot the environment; you gain the ability to refer focal points to each other. 
To demonstrate what I am describing: you could find a tree in a park, take 1 photograph from the 4 main compass rose points (n,e,s,w) and then combine those 2-d photographs on a computer to generate a 3-d image of the tree. This could not be accomplished, however; if you had no idea which 2-d picture represented north, which one east and so on. In other words; you had to plot your 2-d photo-GRAPHS on 3-d computer graph. You added and "extra dimension" of observation.

Essentially, the inclusion of these extra "dimensions" is an attempt to map the miriad of individual viewpoints and reference them to each other. By doing this, and combining the viewpoints, you effectively gain omniscience. Each "dimension" can be described as how many directions of motion can be observed at once. 

What this suggests, however, is that "level 5-10" cannot be DIRECTLY observed from "level 3" but that "level 3" can be observed from "level 5"
"Level 5" would "observe" "level 3" interactions as small in scale, "level 3" interactions would "observe" "level 5" interactions as large-scale.

hehe.. does this make any sense at all? or is the explanation too bulky? 
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	I really like where you are going with this. This intrigues me much more than the bland explanation in terms of "dimensions" which serve only to confuse. I get what you're saying, but I'd love to see you expound upon this, or at least cite a reference that uses similar language.

Thanks :) 
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Another way of looking at it. 
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	While i_am_lane offered good advice on visualizing more dimensions, a way to avoid cerebral overheating would be to consider this in terms of adjacency.

Imagine a unit cube, the quantized equivalent of a point, floating in limbo. Now, imagine some huge number of them, each floating in limbo with no connections to any other. If it's convenient, you can put them all in a row, flatten them into a plane or form them into a cube, but that's just for your benefit and has no bearing on how things really are.

Now imagine a connection between two unit cubes, such that they are now adjacent. To say that space is three-dimensional is to say that the adjacency matrix is defined such that each point touches, on average, six others, and that these adjacencies are such that we have a Euclidean space.

Such a space is three-dimensional as a whole, but that doesn't stop a point from having an additional connection, or connections from joining two points that would otherwise be far apart, forming a tiny warp. This is all at the scale of Planck length, so space still looks quite uniform from the macroscopic, and even subatomic, scale. 

(Reply to this) (Parent) (Thread)


	[image: image30.png]



	[image: image101.jpg]


Re: Another way of looking at it. 



 HYPERLINK "http://www.livejournal.com/users/hrynewich/" 
hrynewich
 
2004-12-15 09:49 (link) 

	
	mmhm...
adjacency is the key, isn't it?
The subject can have a tremendous number of contact points with the environment. How this influence is projected through the environment can be identified in a variety of ways, but the main difficulty that I see is reconciling the different methodologies which propogate change through a system.
For example: an electron follows different rules of interactivity than a car. Newtonian mechanics and quantum mechanics are irreconcilable because plotting the energies involved in either requires different geometries.
Yet the geometry of QM is contained within the geometry of NM, and so you can say that NM is defined by QM.
This suggests to me that the geometry of interactivity is subject to change based upon two things: the purity of the system, an the scale of the system.
Thus you can say that geometry of quantum physics is more easily reconciled with astrophysics, because they both deal with near-infinite participants in systems that are primarily self-affecting.

A car accident does not really affect the behaviour of the quanta, nor does it strongly affect the behaviour of the stars. Thus you could say that the geometry that is used for a car hitting another car head on, could be approximated in QM by observing a single atom hitting another single atom.

It is, however, difficult in QM to to isolate two atoms from all of the other atoms, smash them into each other at the same angle as the cars would, and watch what happens without the quanta being disrupted by either the measuring instruments, or other quanta.

It is easy to isolate two cars from each other, and recreate the experiment and have it consistently follow the same geometry. It is more difficult to plot the actions of the cars using a QM or astromechanical model, though it is possible. Possible, just impractical.

Thus, you could also express the term "dimension" to mean "most applicable geometry for this scale of interactivity."
Meaning that the behaviour of superstrings, while containing newtonian mechanics, cannot easily be described using newtonian mechanics because the interaction between strings is not that simple.

Which means that each "dimension" has its own applicable geometry. Each of these specific geometries contains all of the others in varying degrees, and each geometry is contained by the others in varying degrees.

QM geometry contains facets of NM geometry, which contains facets of QM geometry, both of which contain facets of AM geometry.

I came to this conclusion via paralell research into a facet of complex system theory (my specialty) Which I have dubbed "the complexity scale set" as my findings are as yet undescribed by systems theory. 
The complexity scale set I discovered, was accurately approximated by the varying superstring theories, though superstring theories were being applied in a different way than i was applying my scale sets.
I'm not claiming to have uncovered some shocking truth all on my own, simply saying that I haven't found anyone else who's talking about what I'm talking about for the same reasons, and at the same time.
So effectively, I've been finding that everybody has been talking about the same thing, but for different reasons, and because everyone has different reasons for saying what they do, there is often the belief that no one is actually talking about the same thing at all. 
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	Yes, adjacency is the key to dimensionality. However, at the lowest level, there is a very small number of adjacencies for each unit cube. For three spatial dimensions, all you get is six adjacencies. Adding time in as a dimension only gets you eight. All adjacencies in excess of this are indirect.

You speak of electrons and cars following different rules of interactivity, but that's not really accurate. All the behavior of the car comes down to the behavior of the electrons and other subatomic particles that make it up. Likewise, QM is just as true at the macro scale as it is for these particles, but the effect is a smaller percentage of the measurements involved. For example, when you walk through a door, you do diffract, just like a beam of electrons shot through a slit. However, due the your high mass and the small value of Planck's constant, the amount of diffraction is smaller than the radius of a typical atom. 
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	Now imagine a connection between two unit cubes, such that they are now adjacent. To say that space is three-dimensional is to say that the adjacency matrix is defined such that each point touches, on average, six others, and that these adjacencies are such that we have a Euclidean space.

It's got to be a bit more complicated than that, because a hexagonal grid is both Euclidean and each cell has six neighbours.

Perhaps you want to say that the dimension is the number n such that the number of nodes of distance less than d from a given node is approximately adn for some constant a. 
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	It's got to be a bit more complicated than that, because a hexagonal grid is both Euclidean and each cell has six neighbours.

Actually, I covered this in passing, with the phrase, "and that these adjacencies are such that we have a Euclidean space." For example, this means that, if two cells are adjacent (distance=1), the second-shortest path between them has a distance of 3. Scale this constraint up and it rules out a hexagonal grid very quickly.

I'm sorry if I'm treating this as simple, but Wolfram's book has some very elegant diagrams that make it look simple, even though it's not. 
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	There seems to be a popular attitude that quantum theory (and in particular the ideas of the Planck distance and Planck time) justifies us thinking of the universe as being a 'cellular automaton'.

As we all know, Wolfram is obsessed by cellular automata, but how far is this actually correct? (Is there really no such thing as a continuum? Is there really only a finite amount of information needed to specify the position of an electron, say?)

Yes, it's the direction that a lot of research is pointing us in. The problem with Wolfram is that his ego is so swollen that it's hard to take him seriously, despite his genius.

However, the idea of reality being discrete, without any infinities or infinitessimals, is extremely parsimonious. 
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	What you're describing is basically how some 5-dimensionally oriented mind could create a 3-D model. 

Your tree example is a good expression of how embedding diagrams work. All of your pictures are two-dimensional. The images on them do not have true depth, but rather an illusion of depth. In the same way, if I make a picture of a sphere on a piece of paper, I'm giving the illusion of depth on a 2D surface. Now, if I could somehow make a big cube and put a 2D circle in the cube (it works with computer graphics, but not actual physical models) then I could have a 4D (3D + Bulk model).

The idea of "dimension" as "axis" is something that needs to be explained. Thanks for that. I was simply trying to clear up the idea that dimension equated to something experentially possible from a 3D space (although, recent mathematical proofs show that a good experiment might be to see if we can find gravity leaking into the bulk. I forget the details of the proofs, but my astrophysics teacher would get all misty-eyed whenever he talked about it. 
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	Ohh thank GOD

I finally managed to say something that more than one person understood clearly! The fault for the former lying in my inability to clearly express myself.

"I get what you're saying, but I'd love to see you expound upon this, or at least cite a reference that uses similar language."

Remeber when you first started doing long division, and the teacher used to give you shit for not showing your work?
Well, my argument was that if I know the answer, and the teacher knows that the answer is right, then why should I show it?
They told me that that people needed to be able to know how I figured it out.
At this point in the conversation, I always grew frustrated. The fact is that I don't KNOW how I figure this shit out.. I just kinda do.
Then they would accuse me of lying, and say that I must have learned from reading ahead in the textbook. Then they'd ask me to tell them where I learned to do long division in a way that didn't involve following the step-by-step procedure that everyone else used.

I couldn't.. and so I always got shitty marks in math class..

Truth be told, I don't know how I know this, or why I know this; nor can I explain where I got my information, nor can I cite a reference that uses similar language, because I've never used a reference and this is my language.
I assure you that I am well read on these topics; but that I never, ever pay attention to what I'm reading or who it's by. 

I'd be more than happy to expound on this, but you would need to give me a specific direction to expound towards, otherwise I'll just start babbling and following adjacent tangeants.

Sadly, I also can't tell you how I got this information beyond saying "I looked it up somewhere."

Curiously, I have only a grade 12 education. I couldn't afford university on what a panhandler makes ;) 
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	It is most important to realize that all of these theories about dimensions and strings are just fabrications to make our math work right and our theories become more "neat" and asthetically pleasing.

There is no real reason why there can't be 200 unrelated forces in "reality", we just like the idea that there should be only one, so we invent ways to convince ourselves that there is only one, such as string theory and the relativity theories.

Science is art, and the brush is logic. 
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	While you're absolutely correct that there might be 200 different forces controling nature, so far Occam's Razor has served science well before. (The best example being how convoluted the theory of geocentricism became before Copernicus [it was Copernicus, right?] gave us the concept of heliocentrism, which was remarkably simpler.) 
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	... has served science...

And that is the key. All these things are models that serve a purpose. The problem is when people confuse the model with "reality". 
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	Well, it's the closest we've gotten to "reality" so far... and our current models explain reality more than adequately for the layman. It's when the scientists start taking the models for granted as reality that the problems come. 
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	Precisely. 
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	I'm glad we came to a common understanding. That's all too rare on lj. 
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	Indeed. :) 
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	The purpose is to tell us what's true. And truth is correspondence to reality (note the lack of quotes). 
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	PRODUCT DISCLAIMER: Although the manufacturer may technically be entitled to claim that this product is ten-dimensional legal rights above and beyond those applicable to three-dimensional objects are not inferred, since the seven new dimensions are "rolled up" into such a small area that they cannot be detected by the consumer. 
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	Correct me if I'm wrong, but doesn't string theory account for 27+ spatial dimensions? I mean, I'm no physicist, and all my knowledge of string theory came from Hyperspace by Michio Kaku (sp?). *shrugs* 
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	Its been a while since I read up on it, but at the time I believe the articles were stating that String theory is 10 dimensions and when it evolved into M theory, they added an 11th. 
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	I must be remembering something else then, it's been years since I read that book. *shrugs* 
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	I placed an order for that book last night ;). 
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	Great book. Hardly a scholarly work, but still very informative on a simple scale. Tip of the iceberg kind of stuff... 
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	"The key aspect of thier theory, the factor that gives it its power as well as uniqueness, is it's unusual geometry: Strings can vibrate only in tan and 26 dimensions." --Michio Kaku, "Hyperspace" pg. 152

If I recall correctly, the 26 dimensional version was ruled out because it was unnecessary to explain string theory and ten dimensions was sufficient. 

(Reply to this) (Parent) (Thread)


	[image: image74.png]



	



 HYPERLINK "http://www.livejournal.com/users/telemakh0s/" 
telemakh0s
 
2004-12-14 09:31 (link) 

	
	er, ten, not tan... 
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	I see, thanks. None the less, I'm not insane... I did read something about that in the book. hehe 
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	I read about this a while back and it was absolutely fascinating... keep reading and you'll run into things like possible explanations for the Big Bang (universes colliding within the 11th dimension) and other fun stuff. 
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	What does this have to do with philosophy, and what could a bunch of philosophers possibly have to say that's constructive here? 
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	That was my first reaction... I just see it as another layer of cards on this massive house...

Eventually you realize that this house of cards is floating in a void and there is no table holding it up...

It's just turtles all the way down. 
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	it's only in your head to feel left out; or looked down on.
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	Absolutely nothing! Ain't it great? Actually, for me, just knowing other people are aware of these things gives me a warm fuzzy; so it serves that purpose, at least. 
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	Sometimes I think this community must be called "random thoughts". 
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