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Measurement of the ttH production cross-
section in multi-lepton final states in pp 

collisions with the ATLAS detector

2 1 ! + 2 τ

4 !1 2 ! ss + 1 τ 3 ! + 1 τ

0 2 ! ss + 0 τ 3 ! + 0 τ

1 2 3 4

The top-quark Yukawa coupling can be probed directly by measuring the 

production cross-section. 
A search for the production in multilepton final states was performed, based on 

an integrated luminosity of 80  [1]. 

Six final states were analysed, categorised by the number and flavour of lepton 
 candidates. 

The best-fit value of the observed production cross-section is σ( ) = 

,   in agreement with the SM prediction of .
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Analysis model and results 

Signifiant mismodeling observed of . 

Normalisation factor of ttW in different channels,

(“LJ” for events with 3,4,5 jets and “HJ” for events 

with 6 jets)  

Similar excesses observed in other studies, e.g. in 

4tops cross-section measurement [2].  

Latest CMS ttH multilepton result [3] also suggests 

a high normalisation factor .
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λ2lLJ = 1.560.30
−0.28, λ2lHJ = 1.260.19

−0.18 and λ3l = 1.680.30
−0.28

λttW = 1.43 ± 0.21
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Key component: non-prompt leptons
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The non-prompt leptons are from events with the same number of prompt 

leptons as the  signal, which includes  and rare processes 

(  and ). 
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Template fit 

Method: A 

semi-data-

driven method, 

relies on the 

truth 

information to 

define different 

types of fake 

leptons. The 

normalisations 

of the different 

fakes are left 

free-floating in 

the fit to data.
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Multivariate analysis techniques have been developed in all channels, 

except in  and  given the low statistics. 2lSS + 1τhad 3l + 1τhad

The measured signal strength and cross-

section of the  production: t t̄H
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