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Space-time symmeitry - the Poincare Group
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Let us add an infinite many new generators. arXiv:1006.3005
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a,b,c =1,2,3 - are SU(2) indices, N 0,1,2,3 is a space-time index



Extension of the Poincare Algebra

Infinite many new generators have been added le oA
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Extended Poincare algebra associated with a compact Lie group G
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Properties of the Algebra

The algebra is invariant with respect to the following gauge transformations:
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Generalization of Yang-Mills field
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The gauge field A7, — carry indices a, Ay, ..., As labeling the generators

of extended current algebra G associated with compact Lie group G.

A (x), s=0,1,2, ...

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

Phys.Lett B625 (2005) 341
arXiv:1004.4456, arXiv:1001.2808
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The field strength tensors (generalized curvatures)
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Homogeneous gauge transformation of field strength tensors
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The Lagrangian for the rank-2 non-Abelian Tensor Gauge Field
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Important - the coupling constants are dimensionless



The spectrum of the Yang-Mills theory
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massless gauge boson of helicity A = +1



The spectrum of the rank-2 tensor gauge field
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massless modes of helicity-two and helicity-zero,

A = 2.0, charged gauge bosons
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Summary of the Particle Spectrum

Phys.Lett. B682 (2009) 143
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comparing with open strings spectrum



Feynman rules: Tensor gauge field propagator A,
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The VTT vertex
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The VWTT vertex
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New Tensor Gauge Boson T can be creation in the channel
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Fusion of gluons into pair of Tensor bosons
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Comparing the above cross sections with the corresponding cross sections
for the gluons one can see the factorization
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Comparing Field and String Theory vertices

In field theory the vertex is gTT

and has dimensionless coupling constant
there are no dimensional Tgg vertices in
field theory

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



The ggT vector has the following momentum dependence
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which has no linear in momenta terms and therefore has no dimensionless
coupling constants
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string resonances
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Calculating Amplitudes using spinors and BCFW recurrence relation
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The class of dimensionless vertices appearing in Field Theory
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Deser, Jackiw and Templeton

Schonfeld

gauge invariance and mass term in (241)-dimensional gauge field

theory
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the gauge field excitation becomes massive.



metric-independent density I' in five-dimensional space-time
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Reduction to four dimensions
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Lagrangian with topological term
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The above analysis suggests the following physical interpretation. A massive spin-
1 particle appears here as a vector field of helicities A = +1 which acquires an extra
polarization state absorbing antisymmetric field of helicity A = 0, or as antisymmetric
field of helicity A = 0 which absorbs helicities A = +1 of the vector field. It is sort of
"dual” description of massive spin-1 particle.



High-Rank Mass Terms
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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 symmeitry group and the Poincare group.

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