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TOP QUARK

Plethora of results on top quark precision
measurements from ATLAS & CMS

Top Quark Production Cross Section Measurements

Top quark as window to new physics

ATL-PHYS-PUB-2021-014

Status: March 2022
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Top quark mass close to electroweak (EW) scale — Important role in EWSB

Many new physics models predict enhanced couplings to top quarks

Resonances decaying top quark final states
Also see talks by Z. Zheng, S. Ghosh

Flavor changing
neufral currents

Covered in talk by X. Chen

+ Many others
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2021-014/
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsCombined

CMS

CMS, |

EEEEEEEEEE

CMS !

EEEEEEEEEE

EEEEEEEEEE

EEEEEEEEEE

EEEEEEEEEE

Outline of results to be discussed

Topic

CP violation in tt

VLQ pair production
Singly produced VLQ - t H
Singly produced VLQ - t Z
W' - VLQ q

W' = t b all-hadronic

ttH/A->ttttin 2HDM
Dark matter in association with t W

LQ pair production
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arXiv:2205.02314 Search for CP violation in tt =% HEPHY
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arXiv: 220107045 Search for VLQ T — t H in fully hadronic final state q"""//“’/HEPHY

Targeted signal:
Singlet VLQ production in electroweak interaction
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arXiv: 220102227 Search for VLQ T — t Z with jets + missing energy 7 HEPHY
‘ @ Targeted signal:

Singlet VLQ production in electroweak interaction

Analysis performed separately for different kinematic topologies of top decay:
Resolved — 3 AK4 jets
Partially merged —1b-tagged AK4 jet +1W-tagged AKS jet
Fully merged — ] t-tagged AK8 jet

g b(t)

Signal extraction:
Using m_= \/ 2pfrp$'“( cosmptﬁiss) distribution

+ 0/ >=) forward jets (2.4<=Inl <4.0)
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q t q b

Hadronic top jet identification using jet images
aco top 13 TeV
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ATLAS-CONF-2021-043

Phys. Lett. B 820 (2021) 136535_
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Hadronic top tagging:

ATLAS: DNN on trimmed AK10 jets

Fraction of events / 100 GeV

CMS: DNN on AKS8 jets + soft-drop mass
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Search for W'= t b in fully hadronic final state
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http://cdsweb.cern.ch/record/2779178
https://arxiv.org/abs/2104.04831

ATLAS-CONF-2022-008 Search for ttH/A — tttt M oy
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Targeted model: Final states considered:
< t 2HDM 2 same-sign leptons / >= 3 leptons

Signal separation:
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b

Targeted signal model:
2HDM + additional pseudo-scalar (a)

Final states considered: © Jef mass
: +
4 0-lepton / .1-1.epton + b jet + >= 1 W-tagged fat jet — ’ # of [[aCkS
+ large missing energy - D, Rafio of 2-&3-point ECFs

JHEP12(2014)009

Results combined with 2-lepton analysis
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ATLAS-CONE-2022-009  Search for pair production of leptoquarks =7 HEPHY _
t.b tb Leptoquarks offer potential solutions to flavor anomalies
» LQY,. p (e.g. deviation from LFU in b-sll & b—clv transitions)
LQd, ~ :
VE Qi v, ,Q,mi"— tv  Targeted signal:
S~ -~ o d o t d .
LQu e Llex t,v Scalar/vector LQs coupling to 3" generation quarks + leptons of 1% & 2™ generations
p VLQmix . :
' t,b Final states considered:
. . Exactly 1 electron / 1 muon + jets
Signal extraction: . .
Exclusion region for vector LQ:

Using neural networks trained separately for scalar & vector LQ signals Flectrons:  Muons:
G mLQ(Yang—Mills) <19TeV <2.0TeV
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Complementary sensitivity from single-lepton & di-lepton analyses at smaller & larger LQ— g | branching ratios


http://cdsweb.cern.ch/record/2805984
https://twiki.cern.ch/twiki/pub/CMSPublic/SummaryPlotsEXO13TeV/barplot_EQ_MUQ_TAUQ_NUQ.png
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Summary & Outlook = HEPH
* Top quark offers plenty of opportunities to search for new physics at LHC

* Innovations in reconstruction techniques enable to probe different corners of phase space

Top tagging in ATLAS: Eur. Phys. J. C 19 (2019) 375 CMS: JINST 15 (2020) PO6005

* Extensive efforts from experiments to look for signatures of new physics using top quark

ATLAS Full list of LA
~ public results
TOP Tt {1 b o o I ; TOP
Exotica Exotica
Beyond 2 generations
=

More Run-2 results to appear
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.%;/f :
Lookmg forwardtoRun-3


https://arxiv.org/abs/1808.07858
https://cms-results.web.cern.ch/cms-results/public-results/publications/JME-18-002/index.html
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsTOP
http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/B2G/index.html
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