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WHATLΩaGOINGTO TELLYOUABOUT

Å Free -ˁdeformedfield theory, its continuous symmetriesand conserved charges.

Å -ˁdeformation of discrete symmetries and its phenomenological consequences. 

Å Multiparticle states in ˁ-deformed QFT.

Å Based on works with M. Arzano, A. Bevilacqua, G. Rosati, J. Unger, W. Wislicki, 

Å -ˁdeformed complex fields and discrete symmetries, Phys.Rev.D103(2021)10,106015 e-Print: 2011.09188[hep-th]

Å -ˁdeformed complex scalar field: Conserved charges, symmetries, and their impact on physical observables, 
Phys.Rev.D105(2022)10,105004 e-Print:2201.10191[hep-th]

Å A group theoretic description of theˁ-Poincaré Hopfalgebra, e-Print:2204.09394[hep-th]

Å Multi-particle states with group-valued momenta: an identity crisis? To appear soon. 7/14/2022 2

https://arxiv.org/abs/2011.09188
https://arxiv.org/abs/2201.10191
https://arxiv.org/abs/2204.09394


THE AN(3) ALGEBRA AND GROUP

ÅIn ˁ -Poincaré the momentum space is a group manifold 
of the group AN(3), whose elements have the form

ÅThe coefficientspi , p0 areinterpretedas momenta.

ÅThe group manifold is, geometrically, a half of de Sitter 
space. 7/14/2022 3



FIELD THEORY

Å In application to field theory, we regard the group element g as a plane wave, intertwining between 
curved momentum space and non-commutative (ˁ -Minkowski)  spacetime. Instead of working in non-
commutative spacetime we choose to use the standard commutative Minkowskispace with star 
product, so that

7/14/2022 4



SCALAR FIELD AND ACTION

Å The on-shell field

Å The action
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SYMPLECTICSTRUCTURE AND POISSON BRACKET

Å Having the action, we can compute the symplecticform

Å{ŜǘǘƛƴƎ ʰ Ґм ǿŜ ƘŀǾŜ ǘƘŜ tƻƛǎǎƻƴ ōǊŀŎƪŜǘǎκŎƻƳƳǳǘŀǘƻǊǎ
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CONTINUOUS SYMMETRIES CHARGES
Å There is a straightforward construction of conserved Noethercharges from the  symplecticstructure, called the 
άŎƻǾŀǊƛŀƴǘ ǇƘŀǎŜ ǎǇŀŎŜ ƳŜǘƘƻŘέΦ ²Ŝ ǳǎŜ ƛǘ ǘƻ ŎƻƳǇǳǘŜ ǘƘŜ ŎƘŀǊƎŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘŜƴ ό)ˁ Poincaré symmetries.

Å The Poisson brackets of the charges form a representation of the standard Poincaré algebra.

Å The charges are generators of the infinitesimal translations/boosts/rotations.
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