"An Exceptionally Simple Theory of Everything" 
using the E8 Lattice by Garrett Lisi, introduced Nov 2007 
while the previous class was going on.


Garrett "surfer dude" Lisi is a grant supported physicist who follows the waves. Garrett has merged his work in particle physics with the E8 Lattice in an algebra that fits all of the known quantum particle interactions, offers prediction of other interactions, and points to several new particles.

http://uk.youtube.com/watch?v=-xHw9zcCvRQ

-- Animation.

http://fqxi.org/community/forum/topic/107

-- Lisi's Blog
http://uk.youtube.com/watch?v=y-Gk_Ddhr0M
-- 21-minute talk by Lisi

[The Foundational Questions Institute in Physics and Cosmology (FQXi)
referees questions submitted and Garrett now answers about once a month.
What I'm working on is identifying each of the elementary particle fields of the standard model and gravity as one of these symmetries. It turns out that this match is... perfect, as far as I've been able to tell.

Other physicists have previously matched the standard model particles -- these are called Grand Unified Theories -- but I'm including gravity as well, which is something new, and technically this makes it a Theory of Everything.

The interactions between the two hundred or so fundamental particle fields we know of are all known. This exact structure is there in the E8 root system. As far as I've been able to tell it's a perfect match of tens of thousands of interactions, all corresponding to the most beautiful mathematical structure there is. How cool is that!

It didn't dawn on me slowly -- the realization struck all at once, and my brain buzzed with the implications. So it wasn't a "hmm, maybe this will work" kind of thing, more of a "holy crap, that's it!"

There are no superparticles [as required by string theory]. I made a bet with a pair of string theorists that superpartners won't be seen at the LHC -- we'll get to see how that goes. I think I'll be able to use this theory to predict a handful of new particles that might be seen at the LHC.  I'm not yet far enough along to say more. It's very exciting. I have a fun year of work ahead of me.

E8 Lattice is a smooth, 248 dimensional surface that works in four dimensions.

Intersections between points perfectly describe the known particle interactions.

There are several positions left over that may be yet unknown new particles.

These particles are more likely to be found than superparticles of super symmetry of string theory.  

This is an all-or-nothing kind of theory -- it's either going to be exactly right, or spectacularly wrong. I'm the first to admit this is a long shot. But it ain't over till the LHC sings.

Garrett acknowledges one potential weakness that only the Super Collider can answer.  The Large Haldron Collider will not start collisions until Aug'08. Then the heavy particle portion of the Collider will only be used for one month a year.


The Theory might be disproved by failure to find predicted particles rather than being proven by finding particles that are simply outside the capabilities of the Collider to produce.  [The easy ones have already been found.]


Bloggers say Lisi’s model violates certain laws, to which Garrett says, “The math works, we will see."


Bloggers want to manipulate gravity where Garrett agrees would be interesting 


Others want to find time going in different directions (including backwards) on which he did not respond.

-----------------------

Large Haldron Collider.


An explosion and death uncovered a design flaw and required replacement of magnet hangers causing a delay by several months.

Besides the Higgs boson, "The God Particle", the collider people are looking for strangelets , micro black holes , magnetic monopoles , and supersymmetric particles.

Typically running on light protons, one month per year will be dedicated to heavy particles in support of the existing Relativistic Heavy Ion Collider near Chicago.
2008  
Startup:  

Friday May 9


Schedule:
Turn on Beam: 
Friday June 9

As of

Operation:

Friday Nov 19

28Nov2007:
Shutdown:

Monday Dec 15. 

http://lhc.web.cern.ch/lhc/
Status:  
Flushing done. No work started on Sectors 5-6 and 6-7.
May 11

Target for pre-start completion is July 7, 2008.


My expectation is that no work will be done this year.

Favorable Comments:
One of the most compelling unification models I've seen in many, many years.
When I started to read the article I was a sceptic. When I'd finished it, I asked myself why I hadn't had the idea before.

Some incredibly beautiful stuff falls out of Lisi's theory, I think that this must be more than coincidence and he really is touching on something profound.
Critical Comments:

The critics essentially say “There is no way a surfer dude can know more about physics than I do.  They word is more professionally:
“The overlap between the set of people who know some group theory and those who are (still) interested in giving Lisi’s 'Theory of Everything' a passing thought  is empty.”

“Every high school senior excited about physics should be able to see that the paper is just a long sequence of childish misunderstandings.”

“It is impossible to have a theory with internal and external symmetries unified in any non-trivial way, as this violates the Coleman-Mandula theorem.  // Lisi claimed that the Coleman-Mandula theorem is not applicable in this theory. // [That theory of symmetry has supersymmetry loopholes.]

Neutral Comment:
[Lisi] certainly makes no serious attempt to get the Standard Model Lagrangian in all its detail. Nor does it seem possible (without further feats of genius). For example, his Lagrangian has no place for the - 25 [manually] adjustable constants contained in the Standard Model: particle masses, coupling constants, etc. Nor does he attempt to derive these constants.

My comment:   This is what research is all about.  If we knew the answers, it wouldn’t need to continue working on it.
To look for with the new Large Hadron Collider at Cern in coming years:

Lisi’s theory predicts the existence of new, colored Higgs particles (proposed 1964 and not yet found).    However, the discovery of new particles, such as superpartners (every fermion must have a boson)  that do not fit in Lisi's classification  would falsify the theory.    
 So now you know !
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