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From where do | come from?

University of Trieste

* University studies in Physics & PhD at
Trieste University

* Working within ATLAS Udine / ICTP group

ATLAS Udine [ ICTP =/

di Studi Avanzati
(Trieste)

* Since then mainly working on ATLAS data analysis

* In the last years, being a post-doc at SISSA,
collaborating with theorists on LHC phenomenology



ATLAS Data Analysis

Timeline

|_>

2010 - 2012: tt cross-section at 7 TeV
- first ATLAS Top Physics paper: EPJC 71 (2011) 1577
- PhD thesis: CERN-THESIS-2012-082

2011 - 2014: “top fakes” (mainly in 8 TeV data)

— preliminary publication result: ATLAS-CONF-2014-058

- used by ~all ATLAS top physics analyses at 8 TeV (l+jets)
2012 - 2016: ttH, H - bb (I+jets and OS dilep)

— first preliminary result (7 TeV): ATLAS-CONFEF-2012-135

- run 1 result (8 TeV): EPJC 75 (2015) 349

- run 2 first result (13 TeV, 13 fb-1): ATLAS-CONF-2016-080

2015 - 2016: search for SM four-top (resolved I+jets)
- preliminary result (13 TeV, 3.2 fb-1): ATLAS-CONFE-2016-020

> 2016 - ... NPTEV-TQP2020


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2010-01/
https://cds.cern.ch/record/1460132
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-058/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-135/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2013-27/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-080/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-020/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2010-01/

LHC Phenomenology
Timeline

« LHC Phenomenology activity in collaboration with theoriests from
SISSA and ICTP-SAIFR “covering” LHC shutdown

2013 - 2014: Top-gluon coupling arxiv:1307.5750

- Limits on top-quark compositeness from tt cross-section

I—> 2014: Top-Wb coupling  arxiv:1406.5393
- Limits on top-quark couplings from single-top and top decay

2014 - 2015: Vector boson scattering  arxiv:1509.06378

- Prospects for new Physics discoveries in
longitudinal WW scattering



http://arxiv.org/abs/1307.5750
http://arxiv.org/abs/1406.5393
http://arxiv.org/abs/1509.06378
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2010-01/

A guideline In my research:
The Top Quark
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PhD - ATLAS Data Analysis
tt Cross-Section Measurement

- First tt cross-section measurement in ATLAS (2010 data 7 TeV)
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PhD & Post-Doc - ATLAS Data Analysis
Fake lepton background

» Top physics analyses, usually ask for 1 or 2 prompt e or [

- hon-prompt leptons, jets or photons can pass lepton selection
- “fake & non-prompt lepton” background

L‘“ « MC simulation often not suitable for its estimation:
W+
- data-driven methods used (e.g. “Matrix Method”)
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Post-Doc - ATLAS Data Analysis

ttH, H- bb
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Post-Doc - ATLAS Data Analysis

Search for Four Tops
« tttt in SM - tiny x-section ~10 fo @ 13 TeV _ " e
single lepton

- larger signal predicted in BSM scenarios 40.0%

fully hadronic
20.9 %

multi-lepton
10.3 %

dilepton
28.8 %

* Single lepton largest BR, similar S|gnature as ttH(bb) but more Jets
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Post-Doc - LHC Phenomenology
Top Couplings in Effective Field Theory

* Constraints on NP in the context of EFT, on coefficients of dimension
6 operators, for @ and (Wtb) vertices

* Measurements from Tevatron and LHC Run 1 used as inputs:
- tt and single top total x-sections
- tt spin correlations
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Post-Doc - LHC Phenomenoloqy

WW Scattering

* EFT context, considering vector-boson scattering . \
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- sensitivity studies for limits and discoveries

at LHC and future pp colliders

- coefficients of anomalous
quartic-gauge, triple-gauge
and Higgs-VV couplings

* Analysis selection cut
strategy developed
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RTDa - ATLAS Data Analysis
Top Mass with semi-leptonic B decay

- Top mass measurements: ‘@
- Standard measurements recon
full top decay W

> m 0
* exp. uncertainty dominated 4@ P
by jet energy scale J X

Proposed method uses

only leptons: [CDF Coll., PRD 79 052007 (2009)]
- prompt lepton from W n: " Data, 210"
: []Fitto data
- soft lepton from B g 0 | (= 1005 Gl
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Summary and Conclusions

* During PhD and Post-Doc
working on ATLAS data analysis and LHC phenomenology

* Alot of expertise in Top and Top-related analyses

* Hope to continue to work with “the Top”
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