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Top Quark Properties Outline

Thetop physicsresultsin ATLAS andCMS presentedh this talk:
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. ' CMS-PAS-TOP-11-0
Top Quark Mass: lepton-+jets s asw.z0ss755 submited o P

ATLAS Templatesmethodshavebeenusedto determinem,,,int 7 ADE A«
1D template: 2D template:

Basedon the variable R, =my,,/m,, Determine m,,, and a global jet energy scale factor (JSF) simultaneously
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CMS Kinematicfit +deogram method is usedto determinem,,,int OEA OC

Kinematicfit exploitsthe compatlbllltyW|th tt hypothesis
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Top Quark Mass: dilepton CMS-PAS TOP-11-016
KINb method (kinematicequationdescribingtt system)

A Solved many times per event, for all lepton+jets combination
A jet pr, Ef™ss and p,t are varied independently according to their resolutions
A Most probable combination is chosen

Unbined likelihood fit of the m, usingtemplates at different masses
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Top Quark Mass: full hadronic

a My, extractedvith atemplatemethod
u Jetassignmentioneby aminimal ¢ finding
A Morethan6 jetsinvolvedin theanalysiq2 b-taggedets)
A Lowerc?is kept (6°<8)
u Main backgroundMulti-jet sample gstimatedy datadrivenmethod
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Top Quark Mass: Combination

LHC combination is ongoingé

ATLAS (Dite: Fabruary 23, 2012) CMS Preliminary,\s=7 TeV
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The ATLAS hadronic top mass measurement has not been included yet




CMS-PAS-TOP-11-008

Top Quark Mass from Cross Section ATLAS -CONF-2011.054

i Extractionof the mor

bole FOM the measuremertf Uz

a Different theoreticalapproacheso calculatel; with higherNLO corrections

L(m;) = /fexp(a:rfﬂmf)ﬁh{ammf)dc:rﬁ. —> mtOppo|e (well defined top mass independent of IC
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O

Top Quark Mass difference oMS: arxiv. 1204.2507

Submitted to JHEP
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CMS-PAS-TOP-11-031

TO p Qu ar k Ch arg € ATLAS -CONF-2011-141

O TopquarkchargeQ =+2/3by SMpredictionandQ =-4/3in Exoticscenario
O Themeasurementof top quarkchargeisbasedonits decayproducts
W : Chargedeterminedwith leptoncharge

: : : Tracks chargeweighting technique
b-jet . Charges notdirectly measured SemHepton?C b ha%rongdecay \
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Events

Data/Expected

Measurement of R, [ BA Wb)/Br(tA wq) CMSPASTOP-11-029

A Standard model predicts nearly all tops decay toWbasV,a80. 99 9 .

A Can also measure this by measuring rate of tagged b jets in ttbar events
- Measure rate of 2,3 jet events with 0,1,2,3 tagggdd
- Fit model with R as free parameter to data
- Understanding ofdtagging efficiency Ieadlng source of systematic uncertair
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FCNC I N Sl N g I e TO p ATLAS: PLB 712 (2012) 351369

A Standard model prohibits flavor changing neutral currents.
A Test this by looking for processes with tug and tcg couplings in single top
A Use 10 variable Neural Network discriminant

Variable Significance (o) s 4000 T
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- CMS-PAS-TOP-11-028
FCNC In tt ATLAS : arXiv:1206.0257, submitted to JHEP

A look for FCNC coupling tgZ in tt decays

U One t->wb and another-t>Zq
U Three lepton final state with small background (madibosor)
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ATLAS: arXiv:1205.2484, submitted JHEP

W boson polarization CMS-PAS TOP-11-020

A Investigate V-A structure of Wtb vertex by examining polarization of W
from top decay
A Polarization of W by NNLO calculation of SM :
F, = (68.5£0.5)%, F, = (31.1+0.5)%, F; = (0.17+£0.01)%
Measure opening anglecog [ 6 QA Aabb M AVirestirame

1 d 3 3 3
Edcc:fi'* = (1 — cos® %) Fp + 3 (1 —cos0*)® FL, + 3 (1 + cos0*)* Fg.

CMS preliminary ATLAS J‘ Ldt=1.04" Fg Fo Fo

I NNLO QCD
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W boson helicity fractions

Fo
I:L
FR

0.567° 0.074(stat) ° 0.047(syst) F, =0.67° 0.03(stat) ° 0.06(syst)
0.393° 0.04Hstat) ° 0.029(syst) F, =0.32° 0.02(stat) ° 0.03(syst)
0.040° 0.035stat) ° 0.044(syst) Fr = 0.01° 0.01(stat) ° 0.04(syst)

Good agreement with SM prediction
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W boson polarization : Anomalous WTB

Constraints on possible new physics
New physics can be parameterized in terms of an effective Lagrangian

. B _ighvg,
Lww = —%bﬂf”’ (VLPL + VRPH)t W'u — %bﬂfij

Allowed region ingg vsg, (assuming \{ =1 and V;=0)

(gPL +grPr)t W; + h.c.

Improve previously obtained limits
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