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CMS, 19.7fb'at \s = 8 TeV
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e Ditferential: interesting feature e.g. o function of top quark pr

CMS, 19.7fb'at \s = 8 TeV
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e Ditferential: interesting feature e.g. o function of top quark pr

CMS, 19.7fb'at \s = 8 TeV
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* Meanwhile, on the theoretical side of the world...



Data/NNLO

NNLO calculation!

(1/0)do/dpy . [1/GeV x 107°)

e Brand new calculations, Nov/15
(M.Czakon, D.Heymes, A.Mitov, arXiv:1511.00549)




Data/NNLO

NNLO calculation!

(1/0)do/dpy,. [1/GeV x 107°)
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* Brand new calculations, Nov/15
(M.Czakon, D.Heymes, A.Mitov, arXiv:1511.00549)

» Seems to be an indication of
missing higher order
corrections



Data/NNLO

NNLO calculation!

...................................

.........................

(1/0)do/dpy . [1/GeV x 107°)

PP— §:£+x

* Brand new calculations, Nov/15

7 b e SSOGEy Beymend Witov (2018) | — B
e (M.Czakon, D.Heymes, A.Mitov, arXiv:1511.00549)
NLO - -
S S e | - LOd-ﬂ---‘

 Seems to be an indication of
missing higher order
corrections

* Crucial: early check of this

behaviour at new energy!

* More: will a striking sign of

new physics show up at 13
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This talk: run |

Very first pp collisions at 13 TeV
Integrated luminosity: 42 - 71pb’]

CMS Integrated Luminosity Per Week, pp, 2015, Vs = 13 TeV
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Inclusive measurements
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Inclusive measurements

Dilepton: Single-lepton:

e One electron and one muonl ¢ Exactly one electron or one

muon
* pr>20 GeV, isolated

* Atleast 4 jets
* Atleast 2 jets

30 CaV ® PT>3O GeV
® PT> &

e 1 identified as coming
e (no b-tag requirement) from b-quark

New w.r.t. 8 TeV: new generation of NLO MC: POWHEG+Pythia8

great improvement on tt modelling - dominant syst uncertainty




Inclusive measurements

e Simple “cut-and-count” analyses

e Efficiencies (trigger, jets, b-jets and leptons detection) estimated in data/MC

* (low stat data: larger systematic uncertainties!)

 Dilepton (small backgrounds)
DY and misidentified leptons from control regions in data

® tW, VYV (V=vector boson) from MC

e Single-lepton (larger backgrounds reduced with btag requirement)
* QCD from control regions in data

* W+jets, single-top, DY from MC

22



Dilepton events: ey channel
TOP-15-003

* 42 pb’ (13 TeV)
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sensitive to new physics
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Dilepton events: ey channel
TOP-15-003

42 pb' (13 TeV)
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Single top tW background 13 1.7
VV background 3.5 0.5
Drell-Yan background 42 0.5
Nonprompt leptons background 7.9 1.0
Total systematic
(w/o luminosity) > 72
Integrated luminosity 92 12
Statistical uncertainty 60 7.8
Total 123 16
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Dilepton events: ey channel
TOP-15-003

42 pb' (13 TeV)
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etiets and p+jets final states

source inclusive cross section [%]
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Inclusive measurements
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Differential measurements




Differential measurements

Dilepton: Single-lepton:
* One pair: ey, ee, uu e Exactly one electron or

* pr>20 GeV, isolated one muon

e At least 2 jets ® At leaSt 4 jetS

o pr>30 GeV * pr>30 GeV
* 1b-tag * 1 or2b-tags

Profited from same estimations of efficiencies, MC corrections, bkg
estimations from inclusive measurements (differences highlighted)




Differential measurements

e Counting of event in bins, as function of
* tt system variables - reconstructed using Kinematic Fitter

* general event variables - no tt reconstruction

e Most of the corrections (+bkg estimation) identical to
inclusive measurement

* Distributions unfolded taking into account correlations

* Results compared to MC predictions
30



Differential measurements

TOF 15010 TOP-15-005

3 CMS Preliminar 42 pb' (13 TeV 1
r‘ 8x|1l0lllllllllllllllllylilllIllpllll(llIIll)ll 510-3 42 pb (13TeV)
> £ Dilepton - CMS l+jets
[0)  Data ~  Preliminary —e— data
S, 6 — Powheg+Pythia8 1 sys @ stat
Bl=~F -~-~-Powh:+Hirwig++ - SF',at hea Pvthia8
'o‘ g 3 I - - - aMC@NLO+Pythia8 o pgwhgg H)étrv\',?gﬂ
| | et L MadGraph+Pythia8 S aMC@%lLO
3 -----Madgraph
2 o
1 [+iets
N Stat.
- 1.5 Stat. © Syst. R
5|
218
'_
SE 0 50 100 150 200 250 300 350 400 450 500
0 50 100 150 200 250 300 350 400 p,(t) [GeV]

p‘T [(GeV]

31



Differential measurements
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Differential measurements
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Differential measurements
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TOP-15-005
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Conclusions

Measurements in this talk used 42 (71) pb'! of luminosity

CMS Integrated Luminosity Per Week, pp, 2015, Vs = 13 TeV

Data included from 2015-06-03 08:41 to 2015-11-03 06:25 UTC
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Conclusions

e Very first set of pp collisions data at 13 TeV were used to investigate top pair
production at the LHC

* Detector commissioned at this new energy, data fairly well understood

e Inclusive measurements agree with the standard model predictions at NNLO

e Differential cross sections as functions of top quark kinematic variables (within
uncertainties) show similar trend as observed at 8 TeV = side by side with theorists

¢ Differential cross sections as functions of event variables indicate no deviation from
the SM predictions
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Outlook

Measurements in this talk used 42 (71) pb'! of luminosity
More than 2fb! of “good data” available

CMS Integrated Luminosity Per Week, pp, 2015, Vs = 13 TeV

Data included from 2015-06-03 08:41 to 2015-11-03 06:25 UTC
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Outlook

°2015 pPpP run ended in November (somewhat less luminosity than foreseen)

*Substantially more data than used for the Early Analyses

estatistic limitations also atfect systematic uncertainties: new etficiencies, corrections, ‘working
points” defining objects to quickly improve Early Analysis precision (beyond statistics)

*Ingenuity at work:
emore sophisticated methods can be used to extract information from data
*details on differential distributions, e.g. top p, spectra, coming to be fully understood

etop quark cross sections may be used to search for new physics

*CMS, with strong Spanish participation, active on a rich program involving top quark production

*will nature be so kind to show us signs of new physics within this program?
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