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Background overviewMo1va1on
The top quark, the heaviest elementary par4cle, is short-
lived and decays through 𝑡 → 𝑊𝑏 with a branching ra4o
of almost 100%.

In p-Pb collisions, top-quark produc4on is expected to be
sensi4ve to nuclear modifica4ons of parton distribu4on
func4ons at high Bjoerken-x values, which are difficult to
access experimentally with other available probes.

The result paves a new way for physicists to study Parton
Distribu4on Func4ons (PDFs) – which describe how a
proton’s momentum is distributed among its cons4tuent
quarks and gluons – in a new kinema4c domain.

Data & Monte Carlo samples

Comparison of data and predic1on

The total uncertainty on the cross-sec1on ~ 9 %

Analysis strategy
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• p+Pb data at √sNN = 8.16 TeV collected in 2016 (165 nb-1)

• Single-top, #̄ (+alterna4ve for systema4cs), W+jets
(W+b, W+c, W+light), Z+jets (Z+b, Z+c, Z+light),
Diboson.

Event selec1on

HT
ℓ,j - the scalar sum of all lepton and jet pT is used a

discrimina4ng observables based on separa4on power
study and simultaneously fiVed in six signal regions

ℓ+jets - 1b1ℓ (ejets/μjets), 1ℓ2bincl (ejets/μjets)

Dilepton - 2ℓ1b, 2ℓ2bincl

Results

• First observa,on of /̄ produc,on in heavy-ion collisions by ATLAS [1].
• First observa,on of /̄ via dilepton channel in p+Pb at the LHC.
• The most precise /̄ cross-sec,on measurement in HI collisions.
• 𝑅!" measurement has been done first ,me for /̄ at the LHC.

HT
ℓ,j - the scalar sum of all lepton and jet pT

The inclusive cross-sec4on is extracted using a
profile likelihood fit. The measured 𝜇!!̅ value is
translated to the inclusive cross-sec4on (𝜎!!̅).

The significance is well above 5 in both individual
and combined channel fits. This establishes the
observa4on of 𝑡 ̅𝑡 produc4on in the individual ℓ+jets
and dilepton channels.
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Luminosity, signal-background modelling, flavour,
lepton-jet reconstruc4ons and fake systema4cs.

Systema1c uncertain1es

The main background contribu4ons:
○ W+jets (ℓ+jets)
○ Z+jets (dilepton)
○ non-prompt and fake lepton background

Data driven Matrix Method has been used to es4mate
the fakes.

Rela1ve sta1s1cal  uncertainty ~ 3.5%
𝑹𝒑𝑨 = 𝟏. 𝟎𝟗𝟎 + 𝟎. 𝟎𝟑𝟗 𝒔𝒕𝒂𝒕. +#𝟎.𝟎𝟖𝟕(𝟎.𝟎𝟗𝟒 ((𝒔𝒚𝒔𝒕. )
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Common Lepton 𝑝# > 18 GeV ; Jets 𝑝# > 20 GeV

ℓ+jets 1 isolated lepton, ≥ 4 jets

Dilepton 2 isolated leptons ≥ 2 jets — Opposite Sign, 
𝑚$$ > 45 GeV (ee, μμ) / 15 GeV (eμ)

• The nuclear modifica4on factor is defined as:
𝑹𝒑𝑨 = 𝝈𝒑𝑷𝒃/(𝑨𝑷𝒃. 𝝈𝒑𝒑 )

Uncertain4es in pp and p+Pb measurements are 
considered fully uncorrelated.
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