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* Ingredients:

— Selected events N5 and N2,

— Background Nf. and NZ,
— Efficiencies ;7 and €,

— Differences in efficiency correction factors pg;¢r

= correction factors pommon
— Luminosity L
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DSy Motivation |
>
e Same dataset / triggers uncertainties:
— Luminosity cancel
— Trigger cancel largely

 Same lepton selection
— Reconstruction cancel largely
— ldentification cancel largely

e 79 well measured and described in theory

e Alternative luminosity estimation using measured and
theory Z° cross section
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Congect

3% Dileptonic tt and Z° decay Z
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Leptons:

e 2 opposite sign high-p; leptons (of same type)

e |solated

e Central detector region

—> very similar signature

- In ee and pu channel Z° dominant background to tt and vice versa.
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Sl Event selection (common) Cé’v‘s |

L=1.14fb"

* Dataset corresponding to
L=114fb?
 Pile-Up reweighting

L=1.14fb1!
* data
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I it background
. tw
;V
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SS [
EEmwol
Qcb

— reweight vertex multiplicity
e Trigger:
— dimuon, dielectron, (eu
trigger)

L4 Le pto ns.: 5 10 13 20 Nmu:o
| dilepton invariant mass | L=1.14 fb-1 _ . . .
= ¢ o f p: > 20 GeV, |n| < 2.4, identification
i =:§f&lmm — Isolation(PF) < 0.17 (electrons) or 0.2 (muons)
B vV . . . .
e — e — Highest p; opposite sign pair
- s w—n .
10 aco — Invariant mass m;; > 50GeV
- 0.
ek — For Z":
- e 76 GeV<my <106 GeV
10 —
— For tt:
v} 50 100 150 200 250 300
m,, [GeV] e my; <76 GeVor106 GeV<my
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oESY Event selection (tt)
| jet multiplicity | _ _1 -
= L daiaL -t 14fb ¢ 2 2 jetS
B i signa
10° ‘Llﬂ = E‘%vbagckglround — Pt 30 GeV
W ~ Inl<24
| vt =T
N — . * Missing Ep
QCD

ET,miss > 30 GeV
e >1b-tagged jet

— compromise between efficiency,
background and systematics
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jet multiplicity

L=1.14fb! [ b-jet multiplicity | L=1.14fb"
< s data < * data
I it signal - - I it signal
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4o . tw - . W
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Bl Z0/ vy >t - [ ASEE
Bl Z°/y* - ee*1.06 ol B Z°/ v > ee*1.39
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%) Measured eftficiencies, correction factors '~
| ee channel trigger efficiency inn | =114 fb_l
* Trigger efficiencies with independent triggers: s g . —
* Choose dataset triggered by independent 0.95;
Er miss triggers %
. . 0.85
e Apply full lepton selection (without m;; and 3
charge requirements) - — data
e Ask for fired dilepton trigger 07 — MC
ydata data oig5E: ee
data __ _fired g
© er™ =g = pr(pun) = o6
sel s
0.55:—
oty g
| Isolation efficiency for muons | L=114 fb_l n
0_9; - ) « Isolation efficiencies on Z° peak:
64 e Apply full lepton selection without
0.85 isolation
08 —— data .
e Select highest p; lepton as probe
007: =MG e Search for highest p; opposite sign
0.65 isolated lepton
N e Select Z° my; region
055 e Ask for isolation of probe lepton
0% 0 e 80 100 120 140 .

[GeV]

Prso =~ 1
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%) tt and Z* background using eu channel
. dilepton invariant mass _ _

Background to Z° signal from data: {zw:f_ rmese i dataL =1.14/b™

e Do same Z° selection for etu™ 350 #{h E %viif‘c"kﬂmund

- 1 t
e Correct for degrees of freedomand  *F ¢t it} eu L
. . . 250— - 07 %
lepton efficiencies N — Evé e
=3 D
E NZ 150;— b %
e N = NZ ” N —E£ 100 ¢
bg,up Ee NeZe E .@rﬂgﬁ#
°o: 50 100 150 200 250 300

[ dilepton invariant mass L =114 fb! me, [GeV]

“as0 - sigra Rescale ZY /y* background to tt signal

300 ee = ::Nbackground 0 -

B 34 e Select Z" peak region

%y > _
- — A e Apply tt selection (inverted Z° Veto)
QcD

« Determine non Z°%/y* contribution

150

IITIIIIII|IITIIII|IIIIIIIIIIIITIIIII

100 N from data
5: . Scale Z°/y* MCto fit Nfyeq — Niy
° Mee [GeV]  Apply factor in whole my; region
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cutflow

dilepton | Z° selection | Z° veto one jet | two jets [ missing Er | b-tag
tt signal 1050 287 764 744 575 486 445
tt background 14 4 10 10 8 7 6
twW 65 17 48 42 18 16 13
4% 525 337 188 57 14 7 2
Z°% [ yx — 17 796 f 60 737 115 26 13 3
Z% [ 4% — ee 360478 332577 27902 4577 981 114 41
W — 148 36 112 36 10 6 2
QCD 438 26— 176 0 0 0
MC sum 36616 ( 333579 \ 29937 5581 1633 648 513
Data 39;A?i625 | 3585231599 / 32707+181 | 578476 | 1740142 675:1:26( 532+23
TABLE 1. Cutffow for ee chamnel inehtding all corrections and scaling factors ~
Full Z° selection Full tt selection
dilepton | Z° selection | Z° veto one jet | two jets | missing Fr | b-tag
tt signal 84 327 858 834 653 554 509
tt background \”2\ 2 2 2 2 1 1
tWw 73 19 54 48 21 18 15
4% 351 | 155 196 51 10 8 2
Z0 [ yx — 17T 890 67 824 125 24 12 3
Z% | yx — pp 429744 398555 31189 5048 1060 132 50
W — 6 1 ) 2 0 0 0
QCD 0 0 0 0 0 |
MC sum 432252 < 399124 33128 6110 1769 726 581
Data 4589311677 \422458i659> 36473£191 | 6168+79 | 1807+43 671:1:26< 541123
TABLE 1. Cutflow for pp chamseliretuding all corrections and scaling factors

an
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Main systematic uncertainties (ratio)

cms, |

Theory uncertainties (scale, matching, topmass)
* Dominated by tt
* PDF not yet accounted for (anti-correlation?)

Detector modeling (JES,JER,PU)
* Dominated by tt
 PU cancels partially

Scale factors (Trigger, Isolation, Id, reconstruction)
e Common cancel almost
e |d, reconstruction assumed to cancel completely

tt scale factors (b-tag, Isolation difference)

Background
* Dominated by tt

Detailed systematics in backup

~ 6%

~ 3%

~ 0.3%

~ 4.2%

~ 5%
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Results Cé“"s |

Congect

Otit—>x—
R( i ““) = (2.60 +0.12 (stat) +2%7 (syst)) 1073
OzZ-up

Otit—>X—
R (M) = (2.97 +0.13 (stat) +323 (syst)) 1073
Oz ee

Include theory value for Z cross
section (NNLO) *:
07511 = (972 + 42)pb

Include BR for total cross section (PDG):
BR(tt > X » ll) = (1.616 + 0.023)%

Otoxouy = 156.6 & 7.4 (stat) £1335 (syst) + 3.4 (theo) (pb)

Otimxoee = 177.6 + 8.0 (stat) +157 (syst) + 3.5 (theo) (pb)

In agreement with CMS measurement PAS TOP-11-005 (dilepton 3 channels):
Oiisxoy = 169.9 + 3.9 (stat) + 16.3 (syst) + 7.6 (lumi) (pb)

* https://twiki.cern.ch/twiki/pub/CMS/GeneratorMain/ShortXsec.pdf
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Summary / Outlook

CMS

Cross section ratio of tt > X — [t~ and Z° — (1™ using data corresponding

to a luminosity of 1.14 fb~! at /s = 7 TeV taken by CMS:

Ott—>Xx—
R( teoX "‘”) = (2.60  0.12 (stat) £32] (syst)) 1073
OzZ-up

Ott—>X—
R <M> = (2.97 + 0.13 (stat) +333 (syst)) 1073
Oz ee

Uncertainties dominated by tt cross section measurement

Will become larger due to PDF uncertainties
Resulting cross section consistent with CMS public result (PAS TOP-11-005)

Outlook:

Implement lepton identification measurement from data (impact should be small)
Investigate PDF uncertainties (due to anti correlation impact can be large)
Simultaneous fit of PDF parameters?

Combine channels
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%) dimuon channel systematics detailed

Scale -3% +1.6% +2.2% -2.4% +5.4% -4%
matching -0.6% -0.7% +3.8% - 0.4% +4.4% +0.3%
topmass -0.8% + 1.6% -0.8% +1.6%
PDF under invest.
JES -2.2% +2.8% -2.2% +2.8%
JER +0.7% -0.6% +0.7% -0.6%
PileUp +0.6% -1.7% 0.3% -0.3% +1.4%
Trigger >1% >1% 0.3%
Isolation 4% 4%

btagging 1.2% 1.2%
background 1% 5.4% 5.5%

Total (w/o PDF) -8.4% +10.4%
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%) dielectron channel systematics detailed

<>

Scale -2.7% + 1.9% -3.8% -4% -1.2% -5.7%
matching -1.0% - 1.3% -2.3% -5.4% -1.3% -4.2%
topmass -5.6% +1.7% -5.6% +1.7%
PDF under invest.
JES -1.7% +2.8% -1.7% +2.8%
JER +1.1% -0.6% +1.1% -0.6%
PileUp +0.8% -2% 0.2% -0.7% +2%
Trigger >1% >1% 0.3%
Isolation 4% 4%

btagging 1.2% 1.2%
background 1% 4.4% 4.5%

Total (w/o PDF)

-11.2% +8.3%
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Backup: Trigger efficiencies

CMS

Congect

ee channel trigger efficiency in P, l

‘ui' 1r
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| correction factors for ee channel

|L =1.14fb1

S L
Q
S |
Q" [ 098379 0.990986 0.9815

- +0.0140684 +0.00572796 +0.0149354

102 —
© 1.0022 0.987066 0.987767
| +0.0118053 +0.0100361 +0.0161824
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Sy Backup: Isolation efficiencies
| Isolation efficiency electrons L=1.14fb !
F—e—*® ¢
095"
0.852—
075%: ~data | Isolation efficiency for muons | L=1.14 fp1
) = 1c —a——° ¢
3 0.95
065 =
= 0.9
0_553_ 0.85;
0'5(:)!"|"'|]” 40" 0-32_ —data
P, [GeV] 0.75 — MC
0.75—
0.65/
0.6/
0.55[
O%EII l I4|0I | IfiltlI J I8|(lI | I1l.'|)0I | I1|20I | I14I10I

p, [GeV]
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Backup: main contr. MC samples

T I Y

tt Madgraph 169.9 *
Z% > I, my > 50 Madgraph 3457
tWw Pythia 6 5.3
ww Pythia 6 4.51
Wz Pythia 6 0.61
Z7 Pythia 6 7.4
QCD Pythia 6 several

* PAS TOP-11-005 cross section

5t annual workshop “physics at the terascale” , Jan Kieseler

18




