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Overview )

This talk will consider only ATLAS measurements, the latest with 2015-2016 data
arXiv:1901.03584 (Submitted to Phys. Rev. D)

| will try to answer the following questions:
e Top quark? Why do we (still) care?
» precision measurements in the top sector
» window to new physics
e So, what exactly did you do?
» a quick look atthe 36 tb-! ttZ measurement
» constraints on anomalous couplings and EFT
* And what's next?
» going differential
» full Run 2: more statistics, better systematics!

» fun ideas for future research...


https://arxiv.org/abs/1901.03584

op quark? Why do we (still) care”



MANCHESTER Why Top still interesting?

1824

= With final Tevatron data set and the ever growing LHC data sample: top
quark studies very interesting until today!

= What can we learn?

10.01.2018 Yvonne Peters #fnemmmmmmmnmene" ”

Is the top really the “"SM top”, or something else?
— need to measure its production cross section and properties and compare with
SM calculations

Top quark: only quark decaying before it hadronises

— can study a bare quark

For example can study spin of a quark directly (as it transfers it to the decay
products before it could hadronise); or study a quark's charge

Top production and decay: via strong and electroweak forces
— we can learn more about these forces
For example: W helicity in top decays

Top as window to new physics (since it is the heaviest known particle) \\g\\ >
— searches for many new physics models in the top sector )

Large top samples at LHC: use top events to develop new tools
— for example tools to access the colour flow between jet pairs

12


https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110
https://conference.ippp.dur.ac.uk/event/631/sessions/710/#20180110

Precision measurements of top quark properties
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ttZ - a background in Beyond the Standard Model searches 6
stop +Z/h
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Run: 267638
Event: 193690558
2015-06-13 23:52:26 CEST

S0, what exactly did you do’”



Measuring the tt/ cross-section: a rare process!
Standard Model Total Production Cross Section Measurements staws: July 2018
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Focusing on the trilepton channel: signal regions 9
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Focusing on the trilepton channel: background estimation 10
arXiv:1901.03584 (Submitted to Phys. Rev. D)

Uncertainty
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Measuring the ttZ cross-section: results at 36 tb-!
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Constraints on anomalous couplings and EFT
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Constraints on anomalous couplings and EFT
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Events / 50 GeV

Data/SM

Going differential with the full Run 2 dataset

&

10

Almost 5x more data, systematics better understood, can focus on high purity regions.
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Special interest in top reconstruction techniques: studying jet matching algorithms,
neutrino reweighting, lost jet corrections, likelihood fitting, transfer functions, b-
and c-tagging...

=~ Besides being able to compare the observed shapes of ttZ-system kinematics to

various generators, one could also investigate ttZ spin correlations...
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Going from Top to SUSY...
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... and from SUSY to Top

Turn null-results into SM measurements!

S o[ T riAS s e | VETY basic BDT-based proof-of-concept (there
z = : . .
z st 4 are much more interesting ML approaches one

1¢  could take!):
here, discriminate ttZ(vv) against background in
a loose OL region.

U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%

03 02 01 0 01 02 03 NTrees=850 : MinNodeSize=2.5% : MaxDepth=3 :

BDT response BoostType=AdaBoost : AdaBoostBeta=0.5 :
UseBaggedBoost : BaggedSampleFraction=0.5 :
SeparationType=GiniIndex : nCuts=20

o bRun 2 results are coming! Stay tuned...
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