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tt Cross Section in the Dilepton Channels

Motivation
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e Validation of the selection for the measurement of other top
properties.

e Improve the statistical uncertainty on the dilepton tt cross
section which can then lead to a more precise extraction of the
top mass from cross section.
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Data and Monte Carlo

Three channels considered depending on the W decay : eu, ee, uu.
Signal :

proton

Summer 2009 extended data
sample :

e Luminosity : 4.3fb=" (p20)

Monte Carlo samples :

antiproton

o tt alpgen, generated with
my = 1725 GeV

Background : e Z — 11~ alpgen
@ Physical : Z — 1717, WW, o WW, WZ et ZZ pythia
WZ et Z7.

@ Instrumental : fake electron
and fake isolated muon.
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Fvent Selection

Trigger : Inclusive (no trigger requirement) for emu, single electron
OR for ee and single muon OR for mumu.

Muon : 2 jets :
@ loose muon ID o JESMU pt > 20 GeV
o trackloose (luminosity dependent o jets matched to tight
scale factor)(v2) electrons removed
e pt > 15 GeV @ jet vertex confirmation
o TopScaledMedium isolation Final selection :

Electron : @ emu : topological cut :

o top_tight : include a cut on the Hy with leading lepton
electron likelihood : Thood > 0.85 > 110 GeV

o pt > 15 GeV @ ee and mumu : cut on

o |zc —zpy| < Tem BDT output.
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Fake Mwuon Rate

@ Background coming from events
with at least one fake isolated
muon

@ Method used :

e in a dimuon data sample with
one non-isolated muon (tag),
we count the number of probe
muons that appear tight
isolated (is0<0.15) in a sample
of loose isolated (is0<0.5)
probe muons

Result for loose track muon (loose
quality) :

‘ ‘ 0 jet exclusive ‘ 1 jet exclusive ‘ 2 jets inclusive ‘
‘ fu ‘ 34.88 +1.02% ‘ 16.15 +0.74% ‘ 16.10 £ 1.17% ‘

hevalier-Th F. Déliot, C
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@ Number of fake muon
background in the
analysis :

o number of dilepton
same sign events with
loose muon isolation
(and all other selections
identical to the signal
selection) times f,
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Fake FElectron Estimation

o Fake electrons come from jet misidentified as electron and from
real electrons produced by jets (fake isolated electrons).

o Number of fake electrons in the data can be assessed with the
shape of the electron likelihood :

o The shape of the likelihood for good electrons is fitted using a
Z — eTe” sample.

e The same work is done on a sample dominated by fake electrons
(same sign ep, low MET, non isolated muon).

o Fitting the likelihood distribution in the signal sample using the
template shapes determined above gives the number of fake
electron background in the final selection (separatly in CC and
EC).
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Optimizing the Selection : epn Channel

@ Method for optimization : minimisation of /S + B/S using for
B:Z— tt, WW, (fake) and for S : tt.

@ Optimal for no MET cut and Hy > 110 GeV.
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Optimizing the ee and uu Selection : use of a
BDT.

@ Use of a BDT with the same
input variables as the W helicity
analysis : aplanarity, centrality,
sphericity, Ht, H, ktmin, mjjmin,

[

MET, METsig, mll. § ==

@ Plots for ee channel with signal : ': £ i ‘
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Optimizing the Selection :

ee Channel

@ Method of optimization : minimization of +/S + B/S for different
BDT cut on the BDT output.

e Optimal for BDT > 0.51 .
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Optimizing the Selection : pypu Channel

@ Method of optimization : minimization of +/S + B/S for different
cut on the BDT output.

e Optimal for BDT > 0.50 .
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e Gain of ~7% in /S + B/S with respect to simple cut selections
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Fvent Yield : en Channel

For top_tight and Ht > 110 GeV :

Numbe "
Number of fake ofum ef‘z:ke o W Expected N | N of
Z — 1t | Dibosons . xsec=7.454 pb, )
electron events | muon me =172GeV) of events events
event: T
Inclusive selection 2085.272782 1 350.7777 1 22057707 - 210.6°77% | 2866.973713 | 2975
Njets > 1 289.2°557 | 5561138 7487323 114777 205.27174 63631’32;,? 684
Iliiiezs 2121 - 2827137 9.2+%7 15.0°79 18772 14795132 202272321 234
T (with leading lep- K i i K X
tom) > 110 GeV’ 11.9+37 65721 81733 26755 14347143 17265185 204

e Measured cross section (4.3fb~') :
o = 9.1703(stat) + 1.0(sys) + 0.6(lumi) pb (11% for the
stat))

e To be compared with the published result (1.07fb~!, PLB 679
(2009) 177) :
oz = 6.7 13 (stat) "7 (sys) + 0.5(lumi) pb (22% for the
stat)
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Data / Monte Carlo Comparison with
Measured Cross Section : epn Channel

Inclusive selection
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Fvent Yield : ee Channel

For top tight and BDT > 0.51 :

= W) R !
Z 50| Dibosons Number of fake Ksee—T.A54 p]li Expected N | N of
electron events M, —172GeV) of events events
Inclusive selection 161255.9721887.0 [ 262.273¢2 0.0133 77.777.7 1 161595.8731880-7 | 155459
Njets > 1 19385.9 43774 1117233 0.0153 753779 19572.4+3398-8 | 19433
i[g]ct;% 2 T 2258.01875-7 | 4757118 0.015:2 5277332 23582735521 9514
Sos 85733 | 21758 01%92 36.9138 47.6+62 55

@ Measured cross section (4.3fb~") :
o = 9.071 5 (stat) + 1.4(sys) + 0.7(lumi) pb (17.8% for the
stat)

e To be compared with the published result (1.07fb~!, PLB 679
(2009) 177) :
o = 9.6732(stat) 39 (sys) 05 (lumi) pb (30.7% for the
stat)

F. Déliot, C. De (LPTHE-IRFU/SPP) D@ France - 04/05/2010 13 / 21



tt Cross Section in the Dilepton Channels

Data / Monte Carlo Comparison with
Measured Cross Section : ee Channel

Inclusive selection
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Fvent Yield : yu Channel

For BDT > 0.50 :

Number € o
7 50| Dibosons of fake Ksee—T.454 pb.: E?(pcctcd N| N of
muon me =172GeV) of events events
events
Inclusive selection 258522.07 3272801 381.0750 ] - 109.5757 || 259012.4732795-0 | 238633
N jets > 1 343585755535 [ 17067500 | 522738 106.9757 346882755752 | 31443
i'ljcts % 2 BOT 38412718580 | 7637153 16.9720 80.6777 40151778379 4306
- \g;e ection - 217456 33711 3.2198 45.1+44 733481 72

@ Measured cross section (4.3fb~') :
o = 7.2713(stat) 13 (sys) + 0.7(lumi) pb (21% for the
stat)

e To be compared with the published result (1.07fb~!, PLB 679

(2009) 177) :
o = 6.4873-97(stat) 533 (sys) + 0.40(lumi) pb (55% for the

stat)
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Data / Monte Carlo Comparison with
Measured Cross Section : ppu Channel

Inclusive selection
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Systematics

ee, %o|ep, %o|pu, % 28, % 20, %

(Run IIb) [ (Run IT)

Signal modeling 49| 48 4.8 ‘ ?2 '}1ng
MC background normalisation 5.8 23 11.1 B e
Instrumental background 04| 23 1.7 1.6 1
Electron ID 8.9 39 33 53
Muon 1D 1.7 4.9 e 3
Jet 1D and resolution 6.5 32 T3 T i
Jet energy scale 6.9 49| 76 s e
Trigger 06 55| 79 i 1
Others 38| 25| 34 23 i
Total: £15.5)+1L1] 1355 Nos| e

The results are systematically limited.
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Combination

e Combination of the three leptonic channels using nuisance
parameters : o,; = 8.76 7052 (stat) 592 (sys) 487 (lumi) pb

e Combination with the previous 1fb~! analysis (PLB 679, 177) :
oy = 8447323 (stat) 387 (sys) g %7 (lumi) pb

Systematic Correlation pIT[p20
Monie Carlo statistics
Branching fractions X | x
Systematic To20 ce[p20 eup20 i Data quality X|x
Correlated Higher order, hadronization| X | X
Tranching fractions X X X Color reconnection X | x
Data quality x| x| x ISR/FSR X | x
Higher order, hadronization | X | X X PDF x| x
Golor reconnection x| x| x b amark modelin <%
ISR/FSR x| x X 1! ® A
PDF X X X Muon ID and scale
b quark modeling X X X Muon track
Muon 1D and scale x | x Muon isolation
Muon track X X Electron ID and seale
Muon isolation x | x Opposite charge x| x
Electron 1D and scale x| x AZ(1, PV) x| x
Tzl’(l;";"j;;‘"“‘tﬁ" § % < ¥oxn'x Z distribution x| x
Jertex Z distribution X X X rigger
Jet ID X X X Jet 1D
Jet gy resolution X X X Jet energy resolution
Jet vertex confirmation X | x X Jet vertex confirmation
Jet energy scale x| x| x Jet energy scale
b Jet energy scale X | x X b Jet encrgy scale x| x
JSSR Shifting on/off x [ x| x 195R Sniftis on /e <3
JSSR Shilting on/off X | x
Z pr reweighting x| x| x !
background cross seetions X | x X Lumi reweighting
EM Ihood fit systematics X X Z pr reweighting XX
Background mod X X Background cross sections | X | X
Integrated luminos x | x | X Background modeling
neorrelated MET modeling
Monte Carlo Statistics XX X Fake EM
¥ x| x| x Fal ‘o
EM Thood fit statistical error| X X e muon rate
Fake muon rate X X Integrated luminosity XX
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Conclusion - Outline

Conclusion

@ Measured cross sections (4.3fb=!) (approved as preliminary for
Moriond QCD) :
o ep o5 = 9.1738(stat) £ 1.0(sys) & 0.6(lumi) pb
o ce 0,7 = 9.0"1-8(stat) + 1.4(sys) = 0.7(lumi) pb
o up o = 7.27 15 (stat) 13 (sys) £ 0.7(lumi) pb

e Combined with the previous 1fb~! analysis (PLB 679, 177) :
o = 8.4+ 0.5(stat) "9 2(sys) 47 (lumi) pb
@ Dominant error is systematics.
Outline
e Work on reducing some systematics (MC stat, EM id,...)
@ Reoptimize BDT for ee and pup
@ Try to include b-tagging
Defense of my thesis the 215t of June at Saclay.
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Optimizing the upu Selection : use of a BDT.

@ Use of a BDT with input
variables : aplanarity,
centrality, sphericity, Ht, H,
ktmin, mjjmin, MET,
METsig, mll.

o Plots for pp channel with
signal : tt — pp, bekg :

Z — Ul and diboson. :

[Correlation Matrix (signal) |

Correlation Matrix (background)
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