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The research undertaken within the ENP project concerns the phenomenology of particle
physics at present and future colliders: precision tests of the Standard Model (SM) as well as
investigation of new physics signals at the LHC.

We studied the phenomenology of top quarks at the LHC and the theoretical error on the
top-mass determination, taking particular care about its interpretation in terms of the pole mass
and the uncertainty due to the description of bottom-quark fragmentation. Work is in progress on
the inclusion of hadronization corrections by using NNLO calculations of the partonic cross section
and phenomenological models tuned first to electron-positron annihilation data (LEP and SLD)
and then to LHC data too. We extended previous work on the phenomenology of the 331 model,
based on a SU(3)¢ x SU(3)r, x U(1) x gauge symmetry and predicting doubly-charged vectors and
scalars, so-called bileptons with lepton number L = £2, as well as exotic quarks, with charge 4/3
or 5/3. According to the mass spectrum, one can produce at the LHC either bilepton pairs, then
decaying into exotic plus SM quarks, or exotic-quark pairs decaying into bilepton plus SM quark.
This work is in progress and will result in a recasting of the current ATLAS and CMS searches for
bileptons and non-standard quarks too. Contribution was also given to the searches for axion-like
particles (ALP) at the PADME experiment at LNF in processes like eTe™ — a7, a being an ALP,
by providing the experimentalists by a user-friendly computing code based on the FeynRules and
MadGraph programs. (G. Corcella)

We have improved the theoretical accuracy of the Higgs-production inclusive rate and Higgs+jet
cross section: planar master integrals for 2-loop Higgs+jet were developed and mixed QCD-
electroweak corrections to Higgs production calculated. The computation of the scattering ampli-
tudes was performed by means of advanced methods in modern algebra. (V. Del Duca)

Finally, we explored the precision near-foward TOTEM data and computed the elastic proton-
proton differential cross section at 13 TeV, using an empirical model to account for non-perturbative
corrections. (G. Pancheri)
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