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WHATL (QFOINGIOTELLYOUABOUT

A Freef-deformedfield theory, its continuoussymmetriesand conservedcharges
A ¢-deformation of discrete symmetries anits phenomenologicatonsequences.
A Multiparticle states irf-deformed QFT.

A Based on works with M. Arzano, A. Bevilacqua, G. Rosati, J. Ungés|idKi
A ¢-deformed complex fields and discrete symmetriehys.Rev.03(2021)10, 106015 ePrint: 2011.0918ghep-th]

A ¢-deformed complex scalar field: Conserved charges, symmetries, and their impact on physical observables,
Phys.Rev.05(2022)10, 105004 ePrint: 2201.1019[hep-th]

A A group theoretic description of tHePoincaréHopfalgebra, ePrint: 2204.09394hep-th]

A Multi-particle states with group-valued momenta: an identity crisis? To appear soon. 711412022 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

A In€-Poincaré the momentum space is a group manifold
of the group AN(3), whose elements have the form

g = e?:pixie?:poxo

X0, X = Lx7 ik 0] SRR

K

A Thecoefficientsp. , p, areinterpretedasmomenta

A The group manifold is, geometrically, a half of de Sitter
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FIELD THEORY

A In application to field theory, we regard the group elemgrats a plane wave, intertwining between
curved momentum space and n@ommutative {-Minkowsk) spacetime. Instead of working in non
commutative spacetime we choose to use the standard commutddimowskispace with star

product, so that
i 0 - "
g= €ZPZX engX G efz,pM:c
eip‘u,a:“” *eiq‘uw”’ bl ei(p@q)ju,a:“”

(p®qo=po+q0, DD q)i =pi+eP/"qq

S(p)o =6po=—po, S(p)i=OSp; = _piepo/ﬁl
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SCALAR FIELD AND ACTION

A The onshell field

d3 : d3 :
z(wpt—px) o be —'L(S(wp)t—S(p)x)
o(z) = | —5= Cb)ape 5= CPlthe
d>p a3 .
t o~ (S (wp)t—5(p)x) ¢ b o—t(wpt—p)x
(;b ($) \/ﬂ )CL —I_ m ) | €
A The action

5= _%/ a4z [(0,0) % 026 + (80) * (9" d)T +m2(¢T % ¢+ px ¢1)]
R4

1 d’p 2 Py
= 5/@“@ (1‘|‘ 3 ) (pup” +m?) [alap + bLbp]
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SYMPLECTETRUCTURE AND POISSON BRACKET

A Havingthe action, we can compute theymplecticform
0 = —i/d?’p a(p) (5&}; Adap — dbp A 5b;r))

A{SGGAya " IT'm ¢S KI @S GKS t2Aadaz2y oN}¥O1SUtakoO2yYyvYdzl

[&pa A ] . 53(p ; q)a
[bpa bj] e 53(13 il Q)-
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CONTINUOUS SYMMETRIES CHARGES

A There is a straightforward construction of conserimbthercharges from thesymplecticstructure, called thg
GO20F NAFYyd LIKF&AS aL) OS YSUK2RED 2 S dz&) Poinkaie symetr@® Y L.

Th — /dSp —S(p)ualap + publbp]

A dal t _99p T
L " < _ _ -b
N 9 /d p {S(WP) |:aS(p)@ap Ip GS(p)Z pap"’ op' P

1 dal da bl 0b
gk [ g _“a i Y%y o Ta o DOagi
4= -ty [ o (S(Q)jf?S(q)k“q "3 DiggiqyE TPV Ggr Vg )

obl,  Oby

A ThePoisson bracketsf the charges forna representation of the standard Poincaré algebra.

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