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Introduction

Standard Model Beyond the Standard Model

Cllt|[v]| . * Beyond the Higgs Boson discovery:

BROKEN SYMMETRY AND THE MASS OF GAUGE VECTOR MESONS*

F. Englert and R. Brout
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* Complete description of Nature:
Matter-antimatter asymmetry,

Dark Matter,
Neutrino masses,

[CMS/ATLAS/CERN]
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Search of a heavy scalar at the LHC

Experimental input by CMS analysis
Search for high mass resonances in the W"W-
channel, fully-leptonic final states
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Search of a heavy scalar at the LHC

Experimental input by CMS analysis  Goal of my master’s thesis
Search for high mass resonances in the W"W- Testing the Singlet Extension in the W*W- channel
channel, fully-leptonic final states with semi-leptonic final states
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Singlet Extension

* Minimal extension — real field g, singlet;
* Interaction only with the Higgs doublet, additional Z,:

V(®,0) = —m?®T® — 1?0 + A\ (®T®)? + N\yo* + \3dT D02

e Non-trivial VEVs (v, v,) ;
* Two mass eigenstates (h,S) :

¢g = cosa h+sina' S

[ATLAS, Nature 607, 52-59 (2022)]
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Singlet Extension

* Minimal extension — real field g, singlet;
* Interaction only with the Higgs doublet, additional Z,:

V(®,0) = —m?®T® — 1?0 + A\ (®T®)? + N\yo* + \3dT D02

e Non-trivial VEVs (v,v,) — 3
* Two mass eigenstates (h,S) — a, Mg

| Three free parameters
Q, 67 MS

* Parameters scan (benchmark points):
1) Theoretical constraints: vacuum stability, perturbativity, unitarity, ...
2) Experimental bounds: exclusion limits from additional scalars searches at colliders,
measurements for h(125), EWPO global fit, ...
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Results for GGF
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Future perspectives

* Additional background simulations + cuts;
* Interference and VBF production;

* Different channels.

e Less constrained BSM scenarios.

»C:»CSM"‘»Ch —|—£5

mod
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PhD - Quantum observables for collider physics

Under the supervision of Prof. Fabio Maltoni

Particles involved in high energy collisions are expected to display quantum properties
» Observation of quantum entanglement with top quarks at the ATLAS detector
* Observation of quantum entanglement in top quark pair production in proton-proton collisions at \[s= 13 TeV

1 _
* Pair of spin 'z particles: /(4.1 = I®I+Bn@l+BIon+Cyn 1))
 tt pairs in collider experiments: t4..qy < Thaar. Tspin—flip.

» Reconstruction of the state: quantum state tomography do ~ Tr[pg(p”““¥" pPecas T

b

Are quantum observables sensitive
to CP violation in tt pairs?

I ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA
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Thank you for your attention!
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