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N._.uv—._< mm CS NOO._ Signals of 2T in various observations

Extended SUSY algebra in M-theory

Itzhak Bars
May 29, 2001, ITP {032,002y =P ® Zy ® Zy,..us
12 dims M = (0, Z Zy, ...
* General remarks on 2T physics _ 1) = Zun ® Zig, g
F-theory
* Spinless particle on general backgrounds S-theory
Gauge symmetries: local mnﬁwwmv AdS - CFT Ooq._.mm_uozo_m_._nm

The background fields
Symmetry in space of all 2T theories for a spinless particle

Can 2T be taken seriously?

How does one overcome problems such as unitarity
(ghosts), causality, ...?

 First quantization — Free field equations
in X-space, in noncommutative (X, P) space

» Field theory in noncommutative phase space Need a new gauge symmetry:
unified gauge principles: (Maxwell, Einstein, high spin) I.B. + C. Kounnas A._ 996-1 wwd
Ux(1, 1) gauge symmetry [.B. + C. Deliduman + O. Andreev, (1998)
Chem-Simons type action Sp(2, R) acting on phase space (XY, PM) = 2T physics
Equations of motion, perturbative expansion I.B. + S.J. Rey, (2001): NC Sp(2,R) Field theory

I.B., (2001) : U.(1, 1) gauge symmetry in NC phase space
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General remarks on 2T-Physics Spinless particle with backgrounds

|.B. hep-th/0002140, and 1.B. + C. Deliduman hep-th/0103042

2T-physics = device to unravel and unify
hidden aspects of 1Tphysics Action: So(X,P) = [dr[ 0:X"Py — +A¥(r) 04(X, P)]

2T not input, it is a result of a gauge symmetry: compare to T reparametrization % dr[xep— Le(r)p?]

Sp(2,R) on phase space (XM, PM), and generalizations.
PER)onp P ( ) g _ background fields:

Extra dimensions: 1-space + 1-time Qj = 207 M (X) (P, +Any (X)) (Put, + An, (X))
d2) = (d-1,1)+(1,1)
Sp(2) gauge symmetry Kills ghosts and extra dims, Local Sp(2) :

insures unitarity and causality

8,AY(T) = 0,07(7) + [@,A]7(7)
A single 2T system unifies many 1T systems SoXM = —0i(1) 00XP) 5 pM _ ®i(7) 0Q;j(X.P)

XM(7) 1 XO(1),X% (T): which of the 2T is 7 2 Py R
This leads to different 1T Hamiltonians . L
(d,2) - (d - 1,1) “holography’ Symmetry iff Q;; satisfies Sp(2, R) algebra
d dim. captures all the info of the d + 2 system {Qij» Qu} = eiQi + €uQji + €1 Qi + € Qi
Sp(2,R) — “duality” among the holographic pictures {011,012} = 2011,{012, Q22 } = 202,{011,02} = 4012
. o . . . Qu =2(Jo—J1), Qn=2Jo+J1), Qu=2"
Higher d + 2 symm is hidden in d dimensions Example: g11 = X+ X, guu=XeP, qn=PeP
Holographic pictures — different 1T dynamics
each with the same (d, 2) symmetry Gauge invariant phase space: Q;;i(X,P) = 0 (AY eq. of motion)

but different 1T-meanings of the symmet
g y o — Physical space nontrivial only iff 2 times!! = (d,2)

(WHY? see last transparency) <— @&m oka\moa

Solved all possible Q;;(X,P) : gauge fields in d
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