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Space-time symmetry  - the Poincare Group

10 generators = 4-translations, 3-rotations and 3-boosts 



Let us add an infinite many new generators: 

a,b,c =1,2,3 - are SU(2) indices,              = 0,1,2,3 is a space-time index

arXiv:1006.3005



Extension of the Poincare Algebra

Infinite many new generators have been added 

Extended Poincare algebra associated with a compact Lie group G  
G.S.     arXiv:1006.3005                                       



Properties of the Algebra



Generalization of Yang-Mills field

The non-Abelian gauge fields are defined as rank-(s+1) tensors

Phys.Lett.B625 (2005) 341
arXiv:1004.4456, arXiv:1001.2808



four fields            4

sixteen fields       4x4=16

forty fields           4x10=40
……………………………………………………………………………..

4x # of fields



The infinitesimal gauge parameters are totally symmetric rank-s tensors



The field strength tensors (generalized curvatures)



Homogeneous gauge transformation of field strength tensors



The Lagrangian for the rank-2 non-Abelian Tensor Gauge Field

Kinetic Cubic Quartic

Important - the coupling constants are dimensionless 



The spectrum of the Yang-Mills theory



The spectrum of the rank-2 tensor gauge field 





Summary  of the Particle Spectrum

Phys.Lett. B682 (2009) 143



comparing with open strings spectrum



Feynman rules:  Tensor gauge field propagator



The VTT vertex



The  VVTT vertex



New Tensor  Gauge Boson T can be creation in the channel

standard leptons s=1/2

vector gauge boson tensor boson

tensor leptons

S – parity conservation



Fusion of gluons  into pair of Tensor bosons



Comparing  the above cross sections with the corresponding cross sections 
for the gluons one can  see  the factorization   

with form-factors

arXiv:1007.3756
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In string theory the vertex is  Tgg
and has dimensionfull coupling constant

Comparing Field and String Theory  vertices
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In field theory the vertex is gTT
and has dimensionless coupling constant , 
there are no dimensional Tgg vertices  in 
field theory 



which has no linear in momenta terms and therefore has no dimensionless 
coupling constants 

The ggT vector has the following momentum dependence 
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Comparing  the above cross sections with the corresponding cross sections 
for the gluons one can  see  the factorization   

with form-factors

arXiv:1007.3756



R.Britto, F.Cachazo, B.Feng and E.Witten,
L.Dixon, Z.Bern, D.Dunbar, D.Kosower and et al.
L.Dixon lectures at CERN

Calculating Amplitudes using spinors and BCFW recurrence relation 

On-shell recurrence relation is



G.Georgiou, G.S.
10. arXiv:1007.3756
11. arXiv:0907.3553

The class of dimensionless vertices appearing in Field Theory
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one can sum over all spins

in order to get the total contribution





D=4+1

D=3+1

arXiv:1001.2808 

New topological current



Reduction to four dimensions



Free field equations are

Lagrangian with topological term









Super-Extension of the Poincare Group
the Coleman-Mandula theorem is the strongest no-go theorems,
stating that the symmetry group of a consistent quantum field theory is the 
direct product of the internal symmetry group and the Poincare group.

Weakening the assumptions of the Coleman-Mandula theorem by allowing 
both commuting and anticommuting symmetry generators, allows a nontrivial 
extension of the Poincare algebra, namely the super-Poincare algebra.



arXiv:1103.2456   Antoniadis, Brink, G.S.


