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INTRODUCTION

The top quark is the heaviest
fundamental particle leading to
unique properties

Yukawa coupling of almost unity

Provides a probe for
electroweak symmetry breaking

Sensitive to new physics in
production and decay

Short lifetime > decays before
hadronisation >

Properties can be studied from
distributions of decay products
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Deviation of the measured top quark properties from the SM
prediction would be a signal of new physics

Top mass is a free parameter of the SM, which together with
myy constrains my through EW quantum corrections




For more information, see talks
in parallel sessions:
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Top quark mass

Branching ratio
Anomalous couplings
rare decays

: : measurements with CMS
W polarisation X (H.Bakhshiansohi)

Intrinsic top quark
properties: top mass, charge

w* and polarisation at LHC in

Mass
Mass difference
Charge

Width

Lifetime

Y ATLAS (F.Balli)

£ Top quark pair properties:
spin correlations, charge
asymmetry and complex final
states at LHC in ATLAS
(F.Rubbo)

Measurements of the top-
quark properties at CMS
(A.Jafari)

g

% Spin correlation
Top polarisation
9 Charge asymmetry

Will present some of the properties measured
in 1 and single top events (emphasis on
latest/brecise measurements).




TOP MASS

Several methods used for the most
precise measurements:

Template method: compare data to
templates from simulation with
different masses

Ideogram method: event likelihood
from Breit-Wigner (signal)
convoluted with resolution

Matrix element method: event
probability as a function of LO
matrix element

The analyses are generally calibrated on MC
simulation > The top quark mass as defined
in the MC is determined
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TEVATRON TOP MASS MEASUREMENTS

Tevatron (CDF+DO) Combination

CDF Conf. note 10976, DO Conf note 6381

Mass of the Top Quark

Using Best Linear Unbiased
Estimator

12 measurements combined
Categorisation of systematic

uncertainties chosen so that they
are either fully correlated or
uncorrelated between experiments

(see also Phys.Rev.D 86 (2012)
092003)

173.20+0.51 (stat)=£0.71 (syst) GeV

Dominant unc.: JES and Signal modelling

(relative precision 0.5%!)

March 2013
@

CDF-I dilepton

D@-1 dilepton
CDF-II dilepton

D@-II dilepton

(* preliminary)
167.40 +11.41 (=10.30 = 4.90)
168.40 +12.82(+12.30 = 3.60)
170.56 +3.79 (+2.19+ 3.09)

174.00 £+2.76 (x2.36= 1.44)

CDF-I lepton+ijets

DQ-| lepton+jets
CDF-Il lepton+jets

DA-1l lepton+jets

176.10+7.36 (+5.10=5.30)

180.10 £5.31 (+3.90 = 3.60)

172.85+1.11 (=0.52x 0.98)

174.94 £1.49 (+0.83= 1.24)

CDF-I alljets

CDF-ll alljets

CDF-II track
CDF-ll MET+Jets *

. . @
Tevatron combination *

@
186.00 +11.51 (=10.00 = 5.70)

172.47 +2.07 (=1.43=1.49)
166.90 +9.46 (+9.00 = 2.90)
173.95+1.85 (+1.35=1.26)

173.20 +0.87 (x0.51+0.71)

(= stat = syst)
¥2/dof = 8.5/11 (67%)
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my, (GeV/c?)
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TEVATRON TOP MASS MEASUREMENTS

The most precise measurements at Tevatron are:

PRL 109, 152003 (2012)
|+jets channel, 8.7 fb!

Templates built with 3 observables

(mTr‘eco ) mTr‘ecoz ’ mjj)

400~
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&250-
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51507
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All

fbo 150 200 250
mjec® (GeV/c")

172.85 = 0.71(stat) = 0.85(syst) GeV

CDF Il Preliminary
e Data (8.7 fo’)

) Signal+Bkgd

71 Bkgd only

300

350

(0.63%)

m PRD 84 032004 (2011)
|+jets channel, 3.6 fb!

. 1.06
Matrix i
M 1.05
element 1.04f
method, 1.03f

Combination ‘1‘: ~\
of 2 dataset

1F

independen‘r 0.99}

results 0.98 0172 174 176 376 180 182

m, GeV

174.94 + 0.83(stat) = 0.78(JES) = 0.96(syst) GeV
(0.85%)




CMS TOP MASS MEASUREMENTS

CMS Preliminary

Methods:
CMS 2010 dilepton * 1755+46+46
JHEP 07 (2011) (L=36 pb™) (val. + stat. + syst.) Lep.ro n+j eTS: ideogr,am
. ®
CMS 2010 lepton+jets 173121+ 27 s .
PAS-TOP-10-009 (pL:36 :;g)") (val. + stat. + syst.) A l l‘ had ronic. | deogram
CMS 2011 dilepton — 1725+ 0.4+15 Dilepfon: qnquﬁcal
arXiv:1209.2393 (L=5.0/fb) (val. + stat. + syst.) . ] h1- i
. matrix weightin
CMS 2011 lepton+jets 173.5+£04+1.0 9 9 !
arXiv:1209.2319 (L=5.0/fb) (val. + stat. + syst.) KINb
CMS 2011 all-jets e 1735+£0.7+13
PAS-TOP-11-017 (L=3.54/fb) (val. + stat. + syst.) MO st pr.e C ' se
CMS combination B 173.4+ 0.4+ 0.9 measurement
up(t(6: 560/f°; ) (val. £ stat. + syst.) domlna.‘.ed bY‘ bJES
AL | | | | and Colour
I"ntop [GGV]

An alternative measurement based on endpoint determinations in kinematic
distributions in dilepton channel leads to compatible results (arXiv:1304.5783):

173.9 £ 0.9 (stat.) ") 3 (syst.) GeV.
(dominant unc.: JES)




CMS TOP MASS KINEMATIC

DEPENDENCE

Colour
reconnection

ISR/FSR

b quark
kinematics

i
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Observable
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Prt

Jet multiplicity
PTb,had

|17b,had |

AR5

Apyp

Within the current precision, no
mis-modelling effect observed due
to CR, ISR/FSR or b-quark

kinematics

mZP - <m2P> [GeV]

data - MG Z2 [GeV]
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—— Color flow

L
oo aad)

,_\Qy \\\\\\\\\\
Qv

f\'\ .
S

PaYavav s -
QOO W

N

CMS preliminary, \s =7 TeV, lepton+jets

~-="+ Color connection
Color reconnection

T T T T T
e Data (5.0 fb™)
—— MG, Pythia Z2
-~ - MG, Pythia P11

I‘I'IIIIIIIIIIIII

X

~ - MG, Pythia P11noCR-
-- MC@NLO, Herwig ~_|

Illlllllllllll

_II]I..L].']IILJIIlIIIIIII
®
o
+—o—t




ATLAS TOP MASS MEASUREMENTS

— Eur.Phys.J. €72 (2012) 2043
ATLAS m ., summary - July 2012, |L im=35 pb™ - 4.7 b~ (*Preliminary) - e ————
(@] —
ATLAS 2010, |+jets* S C
CONF-2011-033, L_ =35 pb’ ® 169.3+4.0£4.9 g 0_9; _
§ - ATLAS1
+i o Ldt=2.051b
ATLAS 2011, I+jets — — — 1745+ 0.6 + 2.3 0.8 -
Eur. Phys. J. C72(2012) 2046, L =1.041fb C . veto region: |y| < 2.1
0.7F 1 E
ATLAS 2011, all jets* —@——i 1749+ 2.1+ 3.8 - |4 - -=- AcerRMC nominal
CONF-2012-030, L =2.051b" 0.6k e Data + stat.
-0 — Increased ISR ]
1 Syst. + stat. b 4 ISR
ATLAS 2011, dilepton* — @ ——i - Teeesse E
CONF-2012-082, L =4.71b" 1752+1.6£3.0 0'5:
+ (stat.) + (syst.) [ BRIE | =
© r
Tevatron Average July 2011 HEH e L
173.2+ 0.6+ 0.8 g 1 ;
ATLAS Preliminary 2 okt
= Y9
| | | | I N .
150 160 170 180 190 080 ]
m,  [GeV] 50 100 150 200 250 300

top

Q, [GeV]

Most precise measurement in lepton+jets (2D template fit)

dominated by:
bJES
ISR/FSR

Main focus in ATLAS towards
a better understanding of
these sources of systematics




ATLAS TOP MASS: 3D TEMPLATE

Lepton+jets, 4.7 fb-1

Method: 3D template fit to 1%

reco m‘rop o

ATLAS-CONF-2013-046

. —— o —
& 12001~ ATLAS Preliminary e |s=7TeVdata 72 ATLAS Preliminary
2 . S 600~
@ L Ldt=4.7 fb'1 ------- Best Fit background B P Ldt=4.7 b-1
£ 1000 2
o Best Fit o 500 +
>
m ]

600 300

I ANLAN B
* \|s=7TeV data

------- Best Fit background N

Best Fit

Migp = 172.31% 0.75 g0, s sk

JSF = 1.014 + 0.003 stat
bJSF = 1.006 + 0.008

200
200 100
J SE, bJSF ]
060 70 80 90 100 110 0.5 1 1.5 2 25
Rj,"ec° sensitive to bJES > “00 e
. > —’PIIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘i—'
constrain bJES from data i ATLAS Preliminary e \s=7TeV data
- 1 ' LA R B i - - 4 e Best Fit background —|
s %05 ArLAS Preliminary [ossreoss 3 g 500 I Ldt=4.7 fb' ; o
2 - Simulation, \s= 7 TeV o . o Best Fit
S oo Bl oosr- 10 3 W 400~ Mg = 172.31£0.75 . GeV]
g i [ ] ousF=105 . JSF =1.014%0003
X 0.03— S ad bJSF = 1.006 + 0.008 _,,
g - Rig° = % (2b-tagged jet events) 300
2 C reco __ pfl”tagge‘! _ H
c 0_02: Rigee = paresEe e (1b-tagged jet events) 500
0.01
» 100
o5 T 15 2 25 3 I P O A I B e S TN
Rige ‘PBO 140 150 160 170 180 190 200 210 220
Mios” [GeV]
myp = 172.31 £0.75 (stat + JSF + bJSF) + 1.35 (syst) GeV,

JSF
bJSF

= 1.014 +£0.003 (stat) = 0.021 (syst),
= 1.006 + 0.008 (stat) + 0.020 (syst).

(0.89%)




ATLAS-CONF-2013-046

ATLAS TOP MASS: 3D TEMPLATE

2d-analysis 3d-analysis
myop [GeV] JSF ||| myop [GeV] JSF | bISF
Measured value 172.80 | 1.014 172.31 | 1.014 | 1.006
Data statistics 0.23 | 0.003 0.23 | 0.003 | 0.008

Jet energy scale factor (stat. comp.) 0.27 n/a 0.27 n/a n/a .

[blet energy scale factor (stat. comp.) n/a n/a 0.67 n/a n/a | ATLAS Preliminary May 2013
Method calibration 0.13 | 0.002 0.13 | 0.002 | 0.003 1 fb ! l+jets (2d) F——Fo—+4——174.53 + 0.61+ 0.43 +2.27
Signal MC generator 0.36 | 0.005 0.19 | 0.005 | 0.002
3:22?;:;;:1: (l):gg g:%? g?; g:gg? g:g(l); 4.7 b I+jets (3d) prel. F——iot —i 172,31+ 0.23 + 0.27 + 0.67 + 1.35
Colour reconnection 0.03 | 0.001 0.32 | 0.001 | 0.004
ISR and FSR (signal only) 0.96 | 0.017 0.45 | 0.017 | 0.006 CMS 5.0 fb™' I+jets —iei— 173.49 £ 0.27 £ 0.33 +0.98
Proton PDF 0.09 | 0.000 0.17 | 0.000 | 0.001
sing-le top normalisation 0.00 | 0.000 0.00 | 0.000 | 0.000 D0 3.6 fb™' I+jets i—e—i— 174.94 +0.83 + 0.53 +112
W+jets background 0.02 | 0.000 0.03 | 0.000 | 0.000
QCD multijet background 0.04 | 0.000 0.10 | 0.000 | 0.001
Jet energy scale 0.60 | 0.005 0.79 | 0.004 [ 0.007 CDF 8.7 fb™' l+jets FHe-i- 172.85 + 0.52 + 0.49 +0.85
b-jet energy scale 0.92 | 0.000 - 0.000 | 0.002
Jet energy resolution 0.22 1 0.006 0.22°1/0.006 | 0.000 il | Tevatron Comb. 2013 ko4 173.20 + 0.51 + 0.36 +0.61
Jet reconstruction efficiency 0.03 | 0.000 0.05 | 0.000 | 0.000
[b-tagging efficiency and mistag rate 0.17 | 0.001 0.81 | 0.001 | 0.011] st syst
Lepton energy scale 0.03 | 0.000 0.04 | 0.000 | 0.000 | | | | |
Missing transverse momentum 0.01 | 0.000 0.03 | 0.000 | 0.000
Pile-up 0.03 | 0.000 0.03 | 0.000 | 0.001 165 170 175 180 185
Total systematic uncertainty 2.02 | 0.021 135 | 0.021 | 0.020 my,, [GeV]

Total uncertainty 2.05 | 0.021 1.55 | 0.021 | 0.022

New ATLAS preliminary measurement significantly improved wrt the
previous paper (dominant uncert. b-tagging)

Work towards LHC combination on going: important to achieve a
common treatment of modelling uncertainties (e.g. hadronisation)




TOP ANTI-TOP MASS
DIFFERENCE

Test of CPT invariance

Measured at both Tevatron™ (CDF
and DO) and LHC (CMS)

Most recent measurement from
CMS at 8 TeV using 19 fb! in the
lepton+jets channel:

Amy = —272 £196 (stat.) == 122 (syst.) MeV,

(dominant uncert. b vs b response, background
composition, signal fraction, b vs b tagging
efficiency)

(*) Tevatron measurements:

CDF: -1.95 + 1.11 (stat) + 0.59 (syst) 6eV PRD
87 052013

DO: 0.8 + 1.8 (stat) + 0.5 (syst) GeV PRD 84
052005

CMS PAS TOP-12-031
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Measurements well in
agreement with CPT
invariance




Events

MEASUREMENT
OF THE RATIO R
Bt>Wb)/Bt>Wq)

Obs./Exp.

R # 1 could arise from new
physics (e.g. 4™ quark
generation, charged Higgs)

DO measurement indicates a
tension with SM (in particular
in the dilepton)

CMS preliminary, (s=8.0 TeV, [ L=16.7 fb"
‘L O
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New preliminary measurements:
CDF (I+jets): R =0.94+0.1(stat+syst)

CMS (dilepton): 8 TeV, 16.7 fb-1
R =1.023") 3, (stat + syst)

R=1—R>0945@95%CL
Assuming CKM unitarity R = |V, |?

1V, |=1.011%015(stat + syst)

R<1-lV, >0.972@95%CL

(dominant unc.: b-tagging, signal modelling,
fraction of correct assignments)




PROBING Wib VERTEX

9 7 _
Within the effective Ly = —ﬁbV" (VoPp+ VrPRr)t W,
operator framework > g ;io"q, (9uP Pt W 41
— + , +h.c.
V2 My g’ ~ gri'r M

For un-polarised top quark decays,
the only meaningful direction in the SM, at treelevel > Vy, =V ~1and Ve = g1 = gr =0
top quark rest frame is the one of 006 [y

the W boson momentum (q) (e.g. tT - *T*e“‘:“y“’?zeT) Nucl.Phys.B840(2010) 349
production) ol (6 ]

For polarised top quark (s,) decays
further directions: N, T (e.g. t-
channel top production)

o
=)
G

Normal (8])

Events (normalised)

FAF+Fy=1
X=*N, T

1 dr 3 3 -
fm — §(1 +Cos(9§)2 F)+( 1 §(1 _ Coséf)z FX 4 Zsmz Qé(Fé(

W helicity fractions and T polarisations (or
angular asymmetries) can probe the real part
of the couplings while the N polarisations are
sensitive to complex phases




W HELICY FRACTIONS IN TOP PAIR PRODUCTION

Measured at both Tevatron (CDF and DO) and LHC (ATLAS and CMS)
Tevatron combination: Fy= 0.722+0.081, F, = -0.033+0.046 PRD 85, 091104 (2012)
(First) LHC combination leading to most precise measurement

Unitarity constrained F +Fp+Fy = 1

ATLAS-CONF-2013-033

BLUE method used (essential to understand CMS PAS TOP-12-025
correlations between channels/experiments) Strongly constrained by
Dominant unc.: radiation modelling, JES, single top XS measurements
detector modelling, m,,, F T
& |
8 S
L L L L L L U L | 08:
ATLAS and CMS pre_1liminar}f1 0-6:— LHC combination preliminary vV =1,V_=0
\s=7TeV,L =35pb"'-22f"| Fpq F, Fy  \s7TeV, L 35 pb'- 2.2 fb
BN NNLO QCD 0.4 " P escL
Combination 0 2:_ D95°/° cL
=+ Data (F_/F /F,) T
ATLAS 2010 (single lepton) N U o * SM
ATLAS 2011 (single lepton) - A B
ATLAS 2011 (dilepton) s N 02
CMS 2011 (single muon) A '0'?)_""ll'HIHI'll”'l""l""llllllllll
LHC combination | L -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0'3Re(go)'4
ol TR R BT TR t
0 0.5 1

W boson helicity fractions

Fo =0.626 + 0.034 (stat.) + 0.048 (syst.)
Fr =0.359 + 0.021 (stat.) + 0.028 (syst.)

The combination does not include a
new result from CMS in dilepton
channel (CMS PAS TOPQ-12-05)




W HELICY FRACTIONS

CMS PAS TOPQ-12-020

First measurement of W helicity in single top topology

7 and 8 TeV, muon+jets channel

CMS preliminary, 5.3 fb™ at (s = 8 TeV
—e— data
Il t-channel
- tW-channel

N

a

o
|

- s-channel
I 1t

<" Di-boson
Il W+Jets
By /Z+Jets

- QCD
A Stat. Unc.

Number of events

111
0.2 04 06 038 1
cos(0)")

-1 -08 06 -04 -02 O

SINGLE TOP TOPOLOGY

SM at NNLO in QCD
Phys.Rev.D81(2010)

Statistical Unc.
Systematic Unc.

Total Unc.

[S—

——&—— CMS (u+jets, 2.2 fb" fs = 7 TeV)

2

ATLAS (1.04 fb™ {5 = 7 TeV)

CDF full Run Il (arXiv:1211.4523)

DO (PRD 83, 032009(2011))

CMS preliminary(u+jets, single-top|
topology, 1.14 fb™' fs = 7 TeV)

CMS preliminary(u+jets, single-top|
topology, 5.3 fb™' fs = 8 TeV)

CMS preliminary(u+jets, single-top|
topology, Combination

Results consistent with the SM and
with measurements in top pair events

-0.2 -0.1

0

Fr

0.1 0.2

(dominant unc.: MET, signal
modelling, W+jets shape)




A xN MEASUREMENT IN SINGLE TOP t-
CHANNEL: CcP VIOLATION SEARCH IN TOP DECAYS

ATLAS-CONF-2013-032

A =

B

AY ~0.64-P

. Im(gR ) >AggN # 0 implies CP violation

N(cosO, >0)—- N(cosB, <0)
N(cosO, >0)+ N(cos0, <0)

in top quark decays!!

a 1_""|""|""|""|
”  ATLAS Preliminary
L 2 jets 1 b-jet combined
CI{I) S I N AR ATII_ASdataI I ] 0.95—~
- -  ATLAS Preliminary . - _ -1
g 250 2jets 1b-jet muons — W oahannel — C f Ldt=4.661
£ F [Ldt=4661b" T Waign e . ool 'TTTY
& 200 Ys-7Tev oo -
40_-‘) - /177, MC stat. + multijet unc. — - e SM prediction (LO)
© C ]  — Observed
S 150+ — 0851 o t16 (68% CL)
= B +20 (95% CL)
N o_ +
o 100 0.8 Agg =0.03 + 0.07 (stat. ® s
50 -
0.75_—
0 C
"c;) E | L T L L | T T 'g 07_....I....I....I....I ‘ o I
A 1.5 = 0.5 0.4 0.3 -0.2 0.1 0 0.1 0.2 0.3 0.4 0.5
Dt 1;__,—%W»ﬁw groricit o w084 ...WAT_E |m(gR)
8 05F = : .
IS, S R R RN R EU I B RSN B R AssumlngP~0.9(Sl\/|).
o -1 -08 -06 -04 -02 0 02 04 06 08 1
N
cos 6 68% C.L.: -0.07<Im(gg)<0.18
+0.029

N _
AN = 0.031 + 0.065 (stat.) *0.929

(syst.)

95% C.L.: -0.20</m(gg)<0.30




SEARCH FOR FCNC IN TOP DECAYS

CMS PAS TOPQ-12-037

S [ cmsPreliminary | Lona S 'OF CMSPreliminary . paa
In The SM 1‘9 Zq (q:u C) ﬁ 10 19.5fb" at Vs =8 TeV [t—zq tf i 19.5fb" at Vs =8 TeV [t~zq
A ' g | TS T
decays highly suppressed ¢ = B 3
0(10-14) 6? DWW,WZ,ZZ?

Enhancement predicted by k
some BSM models O(10-4) i kst

Event selection requires 3 my (GeV)

I ePTonS (2 ;OHSSTZHT WITh Z Selection data-driven estimation
decay), E;™ss > 30 GeV, »2jets, [t— zq (B =0.1%) —
: WZ
: b ’r.agged Jet, Mwb and mz 7z 1.54 4 0.12 + 0.74
within top mass wmdoyy Drell-Yan
tt
4 / Ztt
¢ t Wi 1.60 £+ 4.96 + 0.44
q tbZ
g . b Total background 3.14 +497 +£1.17
q t Observed events 1
w I- Expected limit B(t — Zq) < 0.10%
y Observed limit B(t — Zq) < 0.07%




CONCLUSIONS

Top quark properties measurements entering precision realm

Most measurements dominated by systematic uncertainties (e.g.
JES, b-tagging, signal modelling)

Essential to achieve a good understanding of detector and keep
performing measurements to constrain models

Tevatron analyses exploiting now the full data collected

LHC measurements provided with both 7 and 8 TeV data sets using
both top pair and single top produced events.

All measurements in agreement with the SM prediction, so far.

Only shown some highlights of all results obtained:
CDF: http://www-cdf.fnal.gov/physics/new/top/top.html
DO: http://www-dO.fnal.gov/Run2Physics/top/top_public_web_pages/top_public.html
ATLAS: https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ TopPublicResults
CMS: https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults TOP
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CMS TOP MASS DILEPTON
KINEMATIC ENDPOINTS

Lleg Hbb
ISR b/ vl ISR/ | b s ..
) t A A 7 arXiv:1304.5783
P £ W 2RI T W 3
b\ AN | i b N
Upstream Visible Child Upstream Visible Child
Lint=5.0fb™" Js=7Tev cMs

U, lower bound on m;
for known my,

Fit both Hbb and Mbl
endpoints, for known
M,, and m,

0 50 100 150 200 0 50 100 150 200 250
H, [GeV] My, [GeV]

Novel approach.
Dominant uncertainty: JES

173.9 + 0.9 (stat.) 37 (syst.) GeV|




W HELICY FRACTIONS
@ TEVATRON

IN TOP PAIR PRODUCTION

g C | CDF‘Run I‘I Preli‘n':jintarly (8.7‘ fb'1):
CDF, PRD 87 031104 I ST
-Non-.Wht
Lepton+jets, 8.7 fb-1 ool Swichm
Matrix element technique _
Simultaneous determination results:
fo = 0.726 4 0.066(stat) = 0.067(syst) 5
fi = —0.045 £ 0.043(stat) & 0.058(syst) g
g cosf (Leptonic W)
Tevatron combination up to 5.4 fb! os -
" Data fit: full CDF Run Il data set
« [ mEination m Best Fit and 10 Uncertaint
PRD 85 09]]04 (20]2) b3 :_:I:Z_t,l_)g_::b-? - Joint 15 Coverage in 2-dir:ensions 1
/ o_gf_ ® Combined result 0'1j A Standard Model Prediction
NIRRT
“t [0 CDF dilepton
fo =10.722 4 0.081 ork o\ % Js A
[+ 0.062 (stat.) £ 0.052 (syst.)], §_‘§\ . .
f+ — _0.033 j: 0.046 055_ C.L. contours o4l
[+ 0.034 (stat.) £+ 0.031 (syst.)] aa—ozdi—s—grozos
f. | | |




TOP POLARISATION IN TTBAR EVENTS

P conservation in QCD and unpolarised initial state > Top
quarks are produced unpolarised in SM (p~0)

Net polarisation of top would change the angular distributions

of their decay products

First measurements performed at the LHC:
CMS (dilepton channel) EMS PAS-TOP-12-016

ATLAS (lep‘ron+Je‘rs channel‘ ATI AC 2N12 122

-
"

—— e — - —— - —— e - —

W(coé 0;) < 1+ a;pcos6;

ATLAS result:

/0.1
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500

(dominant unc. JES, signal modelling)
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—  ATLAS Preliminary  __ gt
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ATLAS TOP MASS MEASUREMENTS

/<r, brjets>

| <fyb-jets>

ATLAS-CONF-2013-002 Eur.Phys.J. C72 (2012) 2043
T — . . 5 1T 3
*l ¢ F —e— 2011 data: i I+jets / Pythia MC11 = = = n
2 115 [ Total syst § — © 09:_ B
% = \S=.7TeV Ldt=4.7 fb ] o F ATLAS ]
o 11E anti-k, R=0.4, |<1.2, MV1 70% — & n > .
! I - 3 0.8 ILdt=2.051b T
O A= 1.05 = T veto region: |y| < 2.1 N
L i ; - i
. = = = 0'7: n , B
Y 0.95 — B e Data + stat. "7 ACERMC nominal ]
D’_I‘ - . 0.6 ?." — Increased ISR ]
C _— [ Syst. + stat. -
0'9; ATLAS Preliminary - 05_: ’ — Decreased ISR :
0.85° e - - L] B
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pJT [GeV] cDU E_'_'_lﬁl_l_ .
Ny | - - - - T —
5 > - e
« A better understanding of the g
detector led to a reduced bJES B

..I....I....l.:
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uncertainty by about 40% 0.85
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* Based on jet multiplicity
distributions in ttbar events, ISR/
FSR was significantly constrained.




