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Why is 𝑡 ҧ𝑡 cross section important?

- Top quark: the most massive 
particle in the SM (largest 
coupling to the higgs boson!)

- It’s the only quark that decays before 
hadronizating... Perfect to check qcd predictions!

- The measurement of this cross 
section can constrain the proton 
PDFs, the value of αs and a lot of 
processes in new physics scenarios
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Why is 𝑡 ҧ𝑡 cross section important?
- In experimental physics: main background in most

measurements and searches

The LHC is a top 
quark factory!
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How is it produced?

(85 %)

(15 %)

Cleanest channel: 
dilepton different 
flavour (eµ)

How does it 
decay?

Less DY background 
contamination!
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Example of event displayHow does it look like?

• One eµ pair with Meµ > 20 GeV, both leptons with pT > 20 GeV
• At least 2 jets with pT > 30 GeV
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Main backgrounds

• Non W/Z and DY calculated from data driven techniques

• MC simulation for tW, dibosons, ttW and ttZ
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Cross section measurement

𝜎𝑡 ҧ𝑡 =
𝑁𝑑𝑎𝑡𝑎 − 𝑁𝑏𝑘𝑔

𝜀 ⋅ 𝒜 ⋅ 𝐵𝑅 ⋅ ∫ 𝓛𝑑𝑡

• 𝐵𝑅 𝑡 ҧ𝑡 → 𝑒µ = 0.03263
• ∫ 𝓛𝑑𝑡: Total integrated luminosity
• 𝑁𝑑𝑎𝑡𝑎: number of observed events
• 𝑁𝑏𝑘𝑔: Estimated background events

• 𝜀: Reconstraction efficiency
• 𝒜: acceptance (detector + selection)
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Last results at 7 and 8 TeV
JHEP 2016:29, [arXiv:1613.02303] (19.7 fb-1 at 8 TeV, 5,0 fb-1 at 7 TeV) 

At least one b-jet 
is required
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Last results at 13 TeV
Phys. Rev. Lett. 116, 052002, [arXiv:1510.05302] (42 pb-1)

CMS-PAS-TOP-16-005 , cds.cern.ch/record/2141738  (2.2 fb-1)
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Last (and first) results at 5 TeV
CMS-PAS-TOP-16-015 , cds.cern.ch/record/2161499  (26 pb-1)
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Indirect stop search
• In MSSM top squarks are produced in pairs and decay 

into a top and a neutralino

• This process has the same final state as 𝒕 ҧ𝒕 except for the 
presence of the neutralinos

• The kinematics of the process depends on the 
difference between the masses of stop and neutralino
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Indirect stop search
• When 𝑴෤𝒕 −𝑴෥𝝌𝟏

𝟎 ≃ 𝑴𝒕 the kinematics of stop pair 

production are very similar to 𝒕 ҧ𝒕
• In this case, the supersymmetric process can only be 

detected as an excess in the 𝒕 ҧ𝒕 cross section

• This indirect search was 
done at 8 TeV and will be 
performed at 13 TeV with a 
much larger integrated 
luminosity

• The production cross 
sections are much higher at 
13 TeV: better sensitivity!
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Summary
• Top pair production cross section will always be a 

fundamental process in LHC physics.

• The latest measurements at 5 and 13 TeV by CMS are 
going to be published soon (next weeks/months...).

• With more integrated lumi larger masses of SUSY 
particles will be tested in a region where other searches 
are not sensitive.
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BACK UP
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DY estimate
• Distributions are taken from MC and normalized using data inside 

the Z peak in same-flavour channels
• We calculate a normalizarion for ee and µµ channels and 

extrapolate to the eµ channel
• The scale factor is always near to 1

NonW/Z estimate
• We take the events in the same sign (SS) region in data and 

substract the estimate prompt SS events from MC (WZ, ttW...)
• We extrapolate that result into the opposite sign (OS) region by 

multiplying by the ratio between number of events with fake 
leptons in OS and SS regions, estimated from MC (mainly from 
W+Jets and semileptonic tt)


