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e ATLAS and CMS 7 TeV measurements combined with BLUE

W polarization

4

-> ATLAS lepton+ijets 35 pb, lepton+jets, dilepton 1.0 fb!

=> CMS single muon channel 2.2 fb!

e in agreement with the NNLO predictions

results:

Fo = 0.626 £ 0.034 (stat.) + 0.048 (syst.)

F; =0.359 £ 0.021 (stat.) + 0.028 (syst.)
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e next steps ?
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=> combination with Tevatron
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Spin correlation measurement in ATLAS

e top-antitop spins are produced correlated

e top decays before hadronizing
=> the angles of its decay products carry informations about the top quark spin

=> degree of correlation:

A .

N +N) - N - N

TN+ N+ N+ NI

ASM o = 0.31

=> can be extracted from A®(I*,I") in the lab frame with a choice of basis

result: fraction of SM = 1.30 + 0.14 (stat) "g37 (syst)

Lossa il AT IR FEETE FEETE I
-1-05 0 05 1 156 2 25 3 35 4

w "'YY'TY'VT'YY'TI'YY' Y'Y?'YT’TT" |....IITYTIIIII‘IIII]I11I 11‘[‘[]’111.1“‘
c 900 * data ATLAS = '
S 900 . g, « 4 ATLAS
ﬁ P Dl_{ (SM) . J. Ldt=2.1fb
: -"I (u?c?rrelated) Ldt=2.1fb :
- W single top : : 073
700? - Z/Y '+iel$ o — ;‘—._‘ B 1 47 1040 -0.70
- diboson :
600/ gm fake leptons " | P 0.84 +0.32 04
] i 04 TU. 38
500} ' ’
400 0 s eu NP 1.40+0.17 0%
300F, [.----- - '
-4 : >
2005 : combination «0»7 1.30 +0.14 %
3 ] 'SM
e IRERE
0 -

fSM

Uncertainty source Af™M
( Data statistics +0.14
MC simulation template statistics +0.09
Luminoesity +0.01
Lepton - -
( Jet energy scale, resolution and efficiency +().12 >
NLO generator =008
Parton shower and fragmentation +0.08
ISR/FSR +0.07
+0.07

PDF uncertainty

<[} (1]

Fake leptons

+0.16/-0.07)

alorimeter readout

+0.01

All systematics

+0.27/-0.22

Statistical + Systematic

+0.30/-0.26

Frédéric Déliot, top LHC-France meeting, 22 March 2013



Spin correlation measurement in CMS

e CMS 5 fb! dilepton result (7 TeV)

= result in agreement with SM predictions: fsm = 0.74 £+ 0.08(stat.)£0.24(syst.).

=> include measurements of some related asymmetry variables at high Mubar

CMS Preliminary, 5.0 fb™" at Vs =7 TeV
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e next steps ?
=> differential measurements (arXiv: 1003.3926)

=> other observables (arXiv: 1212.4888)
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uncertainty Af absolute relative (%)
statistic uncertainty | 0.08 | 11%
MC stat uncertainty | 0.07 | 9%
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all backgrounds 0.07 9%
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Polarization in ATLAS

e In QCD, the top quark in ttbar production are produced unpolarized
e Polarization can be measured through the angular distributions of the top decay products

o ATLAS 4.7 fb! result (7 TeV) in the lepton+jets channel

=> using the lepton angle in the helicity basis

W(cos8;) o 1 + aipcos b, f= 1 + N(cosf, > 0) - N(cos 0 <0)  gp=2f-1
2 N(cos@; >0)+ N(cost; <0)

ai: spin analysis power

a¢p = =0.060 + 0.018(stat) 7 ei(syst). compatible with the expectation of p=0, f=0.5
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Polarization in CMS

CMS 5.0 fb! result in the dilepton channel (7 TeV):

=> using the lepton angle

in the helicity basis

o T cusrroumnay somtatvear Ty p.  Nlcos(8) > 0) ~ N(cos(6;') <0)
r1 o N({cos(8,") > 0) + N(cos(6,") < 0)
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0

e next steps ?
=2 more statistics

=> BSM model exclusion
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ttbar asymmetry at the Tevatron

e forward-backward asymmetry (dominated by ggbar -> ttbar)

=> top based or lepton based: A, =

N(Ay > 0) - N(Ay < 0)
N(Ay > 0)+ N(Ay < 0)

e some excess compared to SM predictions
-> DO lepton+jets, 5.4 fbl: ~ 30 in the lepton based asymmetry, no mass dependence

=> DO dilepton, 5.4 fb:

Abg = (5.8 + 5.1(stat) + 1.3(syst))%
A% (predicted) = (4.7 4+0.1)%

CDF lepton+ijets lepton-based

—> CDF lepton+jets, 9.4 fbl: ~ 30 excess at large Mtubar invariant mass
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Charge asymmetry in the lepton+jets channel in ATLAS

| Source of systematic uncertainty on Ae: | Electron channel | Muon channel |

e the dominant gg->ttbar production at LHC is symmetric | 2 neis |

Jet energy scale 0.012 0.006

Jet efficiency and resolution 0.001 0.007

9 sma”er expected asym metry than at the Tevatron Muon efficiency and resolution <0.001 0.001
Electron efficiency and resolution 0.003 0.001

b-tag scale factors 0.004 0.002

H Calorimeter readout 0.001 0.004

=> is enhanced at large Mttbar Charge mis 1D <0.001 <0.001
b-tag charge 0.001 0.001

A - A"(Alyl > 0) - J:\Y(Alyl < 0) | Signal and background modelling
“ " N(Aly| > 0) + N(Aly| < 0)’

Parton shower /{ragmentation 0.010 0.010

= o .

; + g 1 1 modelling 0.011 0.011

® ATLAS It I pt J t h 1 fb' (7 T V) SN and Fon D.010 Do10
resuit in lepton €L € PDF <0.001 <0.001

Wjets normalization and shape 0.008 0.005

1 1 . — ( ( . ) ( ) Z—jets normalization and shape 0.005 0.001
InCIUSIVe, unfOIded : A(l - 0.019 £ 0.028 (stat.) £ 0'024 SySt" Multijet background 0.011 0.001
Single top <0.001 <0.001

Diboson <0.001 <0.001

;E [ L A A ] MC Statistics 0.006 D.005
® - ATLAS pezdjets(z1blag) | Unfolding convergence 0.005 0.007
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Charge asymmetry in the lepton+jets channel in CMS

result with 5 fb! (7 TeV)

add Itlona I d Iffe rentla I measu rements | JS;(SSLEIHJUC uncertamnty Zh(;folg(:) in inclusive A¢ -

-> ER 0.002
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next steps ?
=> more statistics at large Mttbar, measurement in space space with enhanced SM prediction

-> goal: to get sensitive to the SM prediction (the prediction for 13 TeV will be even smaller ...)

=> collider independant observable (arXiv:1205.1898)
Frédéric Déliot, top LHC-France meeting, 22 March 2013



Charge asymmetry in the dilepton channel in ATLAS

e Complementary to the measurement in the lepton+jets channel:

=> also sensitive to polarization effects

e Drawbacks

=> more difficult to reconstruct the ttbar final state

e ATLAS 4.7 fb'! result (7 TeV)

=> ttbar-based and lepton-based inclusive and unfolded
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Detector modeling
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Charge asymmetry in the dilepton channel in CMS

o result with 5 fb™! (7 TeV)

+0.010

- inclusive (unfolded): Ac = 0.050 + 0.043(stat) 390 (syst)
=> differential measurements: vs M(ttbar), y(ttbar), pt(ttbar)

. N — o S
gy .. CMS Preliminary o < CMS Preliminary —— Data
T | s50fb’at \s=7TeV T (e 04 50fb"at is=7TeV -
= 11— A=0.050 = 0.043 —— MCaINLO Simulaton _| | dilepton — NLO prediction
g | difepton ]
B 02| [
0.5} | . '
- 0;— —
{ 'y
!:“_} 1 !
';) > - .0.2} |
0 i 0 2 300 400 500 600 700 800
ly Hy, m, [GeV/c?)
<o cMS Prélim'inar.y S <° CMS Prél'm'na:’y Y I
—_—— 0,4' imi
041" 50" at Vs=7 TeV Data Csom'at sm7Tov 22;?
dilepton —— NLO prediction dilepton
I P —— NLO prediction
(1 0-— I o
0 50 100 i . x 1 A 1 ]
e next steps ? o (Gevie]" 0 05 i s
.

=> more statistics inclusive and differentially

=> 2D ttbar vs lepton based

=> dependency vs lepton pt (arXiv:1212.4003)
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Differential measurements in ATLAS

e Differential measurements important to:
=> tune MC

=> search for BSM physics (resonant or non resonant)

e ATLAS 2 fb! result in the lepton+jets channel (7 TeV)
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Differential measurements in CMS

e CMS results with 12 fb! (lepton+jets and dilepton 8 TeV)
-> unfolded measurements in good agreement with predictions
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e next steps ?
=> include in MC tuning

=> measurements in visible phase space

—=> BSM model exclusion
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Discussion
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