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Overview  2

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

I will try to answer the following questions: 
• Top quark? Why do we (still) care? 

‣ precision measurements in the top sector 
‣ window to new physics 

• So, what exactly did you do? 
‣ a quick look at the 36 fb-1 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


Top quark? Why do we (still) care?
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Precision measurements of top quark properties  5

1707.01404

1803.09923
1805.02935 1709.05327

1612.07004

http://arxiv.org/abs/1707.01404
http://1803.09923
http://arxiv.com/abs/1805.02935
http://1709.05327
http://1612.07004


ttZ - a background in Beyond the Standard Model searches  6

ttbar + MET (+leptons) : 
generic BSM signal irreducible background

squarks/gluinos + 0L

1712.02332

1st

stop + 1L

1606.03903

3rd

1712.06386

BSM Higgs + 2L

2nd

1706.03986

stop + Z/h

1st

https://arxiv.org/pdf/1712.02332.pdf
https://arxiv.org/pdf/1606.03903.pdf
https://arxiv.org/pdf/1712.06386.pdf
http://arxiv.org/abs/1706.03986


So, what exactly did you do?



Measuring the ttZ cross-section: a rare process!  8

N = σ × ℒ × ϵ ≃ 0.9 pb × 36 fb−1 × 0.3 %
≃ 100 events

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SM/ 

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SM/


Focusing on the trilepton channel: signal regions  9

pT (`) > 25, 20 GeV

|m`` �mZ | < 10 GeV

Njets � 3

Nb-jets � 1

Define 3 signal regions based on (b-)jet 
multiplicity, and a extra one targeting 
off-shell Z decays and Z/γ* interference.

Among the 
backgrounds, 
WZ and Fakes 
(non-prompt 
leptons) 
require specific 
attention.

arXiv:1901.03584 (Submitted to Phys. Rev. D)

https://arxiv.org/abs/1901.03584


Focusing on the trilepton channel: background estimation  10

Matrix Method (1012.1792): 
invert the following 
equation to recover the 
number of “real” and “fake” 
leptons.

Extract scale factor in a 
WZ-enriched 0b CR:

μWZ = 0.93 ± 0.07 (stat.) ± 0.10 (syst.)
= 0.93 ± 0.12

arXiv:1901.03584 (Submitted to Phys. Rev. D)

http://arxiv.org/abs/1012.1792
https://arxiv.org/abs/1901.03584


Measuring the ttZ cross-section: results at 36 fb-1  11

arXiv:1901.03584 arXiv:1901.03584 

https://arxiv.org/abs/1901.03584
https://arxiv.org/abs/1901.03584


Constraints on anomalous couplings and EFT  12
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Constraints on anomalous couplings and EFT  13
arXiv:1901.03584 (Submitted to Phys. Rev. D)

https://arxiv.org/abs/1901.03584


And what’s next?



Going differential with the full Run 2 dataset  15

☞ Almost 5x more data, systematics better understood, can focus on high purity regions.

?
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…

☞

Simulation Work in Progress

Work in Progress



Going from Top to SUSY…  16

1903.07570

Spin correlation in dileptonic 
ttbar events: SM-like, or heavy 
mediator signature?

http://arxiv.org/abs/1903.07570


… and from SUSY to Top  17

Turn null-results into SM measurements!

Run 2 results are coming! Stay tuned…

Very basic BDT-based proof-of-concept (there 
are much more interesting ML approaches one 
could take!): 
here, discriminate ttZ(vv) against background in 
a loose 0L region. 

NTrees=850 : MinNodeSize=2.5% : MaxDepth=3 : 
BoostType=AdaBoost : AdaBoostBeta=0.5 : 
UseBaggedBoost : BaggedSampleFraction=0.5 : 
SeparationType=GiniIndex : nCuts=20

ATLAS Simulation Work in progress



BACKUP



The ATLAS detector  19

Fig. 3: Rare footage of ATLAS physicists 
giving birth to a pixel detector



Jets and b-tagging  20


