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> Infroduction

» Review of ATLAS measurements on top physics:
= fop quark pair cross section
= single top cross section
= main properties:
MaAss
charge asymmetry
Wib vertex
spin correlations

charge
flavour changing neutral currents (FCNC)

= searches for resonances in top-antitop events
» Conclusions
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Why top quark physics

» Top quark is very different from the other 5
quarks
= short lifetime: it decays before hadronizing

possibility to study the properties of a BARE
QUARK

= high mass
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» Main goals of top physics:

= test of Standard Model predictions:
precision measurements on cross section, mass, couplings
searches for deviations as hint of new physics

= search for new physics:

new non-Standard Model particles, decaying into top quark pairs
(resonances)

= detector calibration:

top quark decay involves all possible products: electrons, muons, jets,
b-jets and neutrinos
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The ATLAS detector

Inner detectior:
tracking for charged o
particles, primary and :
secondary vertex oo

reconstruction |

measurement of
electron and jet
energy, fundamental \ A ' ,
for E;mssreconstruction B | ‘

Toroid magnets LAr electromagnéﬁc calorimeters

Muon chambers Solenoid magnet Mm i igtion fracker i
M U o n C h q m b e rs : Semiconductor fracker

muon identification
and reconstruction

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters
AN
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2010 and 2011 data

» Analyses based on data collected by the ATLAS detectorin 2010
ond 2011 after opplymg all quoh’ry cn’reno for top onalyss

‘IF| 60 rrrrrrr T T T
el - ATLAS Onllne Lummosﬂy \Vs=7TeV
2 50~ [[]LHC Delivered
8 -
2 - ATLAS Recorded
§ 40 Total Delivered: 48.1 pb™
;' C  Total Recorded: 45.0 pb™
L 30
o C
% L
£ 20
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F 10—
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03/11

Day in 2010

» 35 pb-1: all data collected in 2010

Total Integrated Luminosity [fb ]

>

7* ATLAS Onlme Lum|n05|ty Vs = 7TeV *;
C  [[] LHC Delivered ]
6 -
=[] ATLAS Recorded .
3 ;_ Total Delivered: 5.55 fb” .
4 - Total Recorded: 5.19 b’ ]
3L -
2 -
1= =
0 C | ™ | o i
27/02 29/04 29/06 29/08 30/10

Day in 2011

0.70 fb-1;: data collected until the

end of June

» 1fb-1. data collected until July
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Top quark production

. @"‘ . £ . . 2t
» Top quark pair: | &) » Single top: & or
" 0= (164.6""14,5;)pb -
= gluon-gluon fusion : ~85% " 1 c:hcmnel 64 6" 24 pb

at 7 TeV, in p-p collisions I
! KQQQQO —— t th

| / _
= S- channel L

, 00000 —— g t (4.6+0.3) pb >v<

= Quark-antiquark )
annihilation; @ l = Wt-channel: (15.7+1.4) pb

~15% at 7

TeV, in p-p
collisions g ;

W
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Top quark signatures

» Top quarks decay almost 100% of the times in W-boson and b-quark

» The W boson decays:

= into lepton+ neutrino (33%)

= into di-jets (67%)

» Top quark pair decay modes:

|+jets channel:
&M, . MET .

a

- 1 high p; and isolated e or p

- E/™s from the neutrino,

- at least 4 energetic jets, 2
of them are b-jets

dilepton channel:
A
e, \
b-jet

e M Y%

- 2 high py, isolated and
opposite charge leptons,

- E™s from the neutrinos,

- at least 2 b-jets

all-hadronic channel:

jet jet
b-jet b-jet
jet Jet

- at least 6 jets, 2 of them
coming from a b-quark

18/11/2011
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Top quark event selections

Object definition (unless otherwise noted)

Electrons: | n|<2.5 (excluding calorimeter transition region), p; > 25 GeV (20
GeV in 2010), isolated

Muons: combined (ID+MS) muons, p; > 20 GeV, |n|<2.5, isolated
Jets: reconstructed with antiKT AR=0.4, |n|< 2.5, p; (hadronic scale)> 25 GeV
b-jets: 2 algorithms used with 50% (70%) b-eff and 270 (100) light jet rejection
ETmiss: reconstructed objects included at the appropriate scale

More details in performance talks: A. Favareto, E. Dawe and V. Gallo
Event selection

» Non-collision background rejection

= afleast one primary vertex, no energy deposits in the calorimeter not
associated to collisions

» Lepton+tjets

= presence of only one lepton, cuts on E;™ss and M;(lepton, E;™) variables,
ask at least 4 jets + request a tagged | e’r (tag onolyms)

» Dilepton

= presence of two opposite charge leptons and at least 2 jets, veto on the Z
mass window and cuts on E;™s for ee and pu ch. and cut on H; variable
for ey ch. + request a ’rogged et (tfag analysis)

YVVVY V
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Top quark pair production cross
section measurements

In the followinag:

» Inclusive cross section in different channels:
= [+jets channel with/without using b-tagging
= dilepton

= U+ T

= all hadronic
> Jet multiplicity in tt+ jets events
> tt+photon
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Inclusive cross section: |+jets pre-tag
» Analysis with 0.70 fb-!.

° w 2400 :I__— T T T T T T T T T T T T T T T | T T T T T T '—:

> No b‘-fqgglng request 5 Loog | 3dets ATLAS Preliminary > Data 201 1.,@; 7TV

Opplled Lﬁ - IL dt=0.71b7 O 3&,’+Jets [ 8ther EL':!\}IJElE

: : 1600 =

- Make vse ofkinematicol TEN L LT

= ' 4Jets | =5Jets | | 4Jets | =25Jets3

and W+jets: 800 = | : : : : E

= likelihood discriminant 400 f3 | | ! | | E
based on 4 variables = ' | i

lepton n, leadingjetp;, & 1°F 4 ;3

event aplanarity and O 1.0 ettt Seamiilitn o s ittt ﬁﬁw&#ﬁ

fransverse momentum % 05 E

of all jets but the two o s 55 75 55 o 5 E

leading ones

> Fitin 6 channels: 3, 4 and
>= Sjets in e and u ch.

» Main systematics:

= signal modelling (choice 7% uncertainty!
of signal MC generator,

ISR/FSR) and jet energy
scale (JES) ATLAS-CONF-2011-121

Likelihood Discriminant

o = 179.0+3.9 (stat)+9.0 (syst)£6.6 (lumi) pb
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Inclusive cross section: |+jets tag

E ATLAS Freliminary = w+djats |

| L dt=35p5"
T KStest: 025

» Analysis based on 35 pb-': i S
» Multivariate technique 1o o
background ik
= likelihood discriminant based on ol
4 variables o SR
lepton n, event aplanarity, ;240 Afff(ffgg'i”;i?éw S D
fransverse momentum of all jets G fgz ° 0 Wedets B Other
but the two leading ones, o seis [ 4 e a5 dets | Bucts | adnte 26 de
average b-tagging probability 120 3“ e | Eodesy BlEs s o
(considering the two jets with
the lowest light jet probability) o
> Fitin 6 channels: 3, 4 and 25 jefs &
in e and y channel 5 T LT
i ) % 0 H+ f }H
> MC”n SySTemGTICS - ° 2 * %0 Likgl?hood D1isog'iminant
= W+jets heavy flavour 51
fraction o= 186 + 10 (stat.)5, (syst.) £ 6 (lumi.) pb
= b-tagging calibration 13% uncertainty
18/11/2011 Maria llaria Besana, “LHC on the March” workshop 11
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Inclusive cross section: dilepton

ATLAS-CONF-2011-100

» Data corresponding to 0.70 fb-!
> Two counting analysis with/without the  § | arias preliminary All channeis]
request of a b-tagged jet Ul fLa-onont 0

» Main backgrounds estimated from data:  soo-
= QCD '

7| @ OtherEW |

Number of jets

. 600}
= /+jefs I
L | L | T T T | I:I T T LI L | LI L | T T T B
T , 400
ATLAS Preliminary oW Theory (approx. NNLO) N
Data 201 1,j Ldt=0.70fb" m, = 172.5 GeV I
ee e 17817 £33 77 200
m - B 159+ 10 720 =7
ep A 182+7 2 +8 0
Comb. - 177+6 ) +8 0 1 2 5 =4
ee w/ b-tagging |—|—'—.|.—|—| 18116 *3 *F . .
up W/ b-tagging ._._.H_._| 164+ 10 73 =7 > MCIIH SYSTemOhCS.
en w/ b-tagging n—n—.—n—| 193+8 -3 °F - JES
Comb. of W/ b-1agging  simsseemms 183+6 *f5 7
I I | I | [ | I;I 1 1 | 1 11 I(?t?t]li_(lsyiswilchfmll} " |Um|nOSITy
50 100 150 200 250 300 . _
5 [pb] L = pb-tagging efficiency
f 11% precision (tag analysis)
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Inclusive cross section: all hadronic

» Analysis based on 1.02 fb-! » Main systematics:
» Event selection = |SR/FSR modelling
= multi-jet trigger = B o
= atleast 6 jefs, 2 b-tagged " b-tagging efficiency
= Upper CUT on ETmiSS Signiﬁcqnce 5500_ ATLAS Preliminary J
ETmiSS/\/HT L B J-Ldt= 1.02 o’ « \s=7TeV2011 Data | g
H; = scalar sum of the tfransverse 400F — E‘::”z‘“al :
momentum of all jets in the event : FmorB:ckgmund Q
= minimal AR separation between 300 =
the two b-jets: AR(b,b)> 1.2 i S
» The signal fraction is extracted =001 2
from a fit on x? mass distribution 44 2
using signal+background :
templates O ST
= signal: from MC . Mass 12
= QCD: from data using _
control samples with a(pp — tr)= 167 £ 18 (stat.) = 78 (syst.) =6 (lum.) pb
exactly 4 or 5 jets 48% precision
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Inclusive cross section: u+t

» Motivation: decays like t -bH* can enhance BR of final states

involving t-leptons

» Analysis on 1.1 fb-!, with one p and one hadronically decaying

= eventselection: 1 y, 1 1+jet (with
one track t, and with three
tracks 1) and two other jets, one
of them passing b-tagging
» Boosted decision trees (BDT) used
to identify t's and reject electrons
and jets
» Signal fractions from a fit on BDT;

= backgrounds templates using
control samples in data

» Main systematics:
" t-identification,

Events

180p

10— BG from fit ATLAS Preliminary 3
140F-  (99) | ‘ Ldt=1.08b" 3
= — Signal from fit i 3
120:— (163 = 30) T, Data =
100 ( -
- a) ]

BOE
60 _L*ﬁ#
4[]:_ I e

20

il

OF T
-20Ex

11 17T

ATLAS-CONF-2010-119

pad v by by by by e by vy by Ly ol
0 01 02 03 04 05 06 07 08 D_QB

1
T;

= ISR/FSR modelling | 0 = 142 + 21 (stat.) ifg (syst.) £ 5 (lumi.) pb
~20% precision

= b-tagging
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Jet multiplicity in t events

Motivation: jet multiplicity
measurement gives the
possibility to constrain ISR at
m,,, energy

Analysis based on 0.70 fb-! in

I+jets channel

QCD and W+jets
backgrounds estimated from
data

Jet multiplicity distribution

>

Events

Main uncertainties:
= at low jet multiplicity (4 jets):

QCD and W+jets backgrounds

= at high jet multiplicity: JES

T
i ATLAS Praliminary [l_,,,_ orof'

aHeats

p':‘;-zﬁ GeV

—4— Data 2011
S MCENLD
B MC@NLO+ AcerMC ISR up)
B MGEMLOHACeMAC ISR down)

\\\\\\\

ATLAS-CONF-2011-142

. S 14
after background subfraction g2k o
compared to different MC gosp e NN
predictions: o ; 3 ST
. o Reconstructed Jet Multiplicity
= ISR varied within the L
unceriainty Presc_ent gnqertqlnty: :
no discrimination is possible
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V VYV

t+photon

Motivation: knowledge about the ty vertex

Analysis performed using 1.04 fb-! of data in I+jets channel

Standard single lepton selection, + presence of one identified
photon, p; > 15 GeV and |n|< 2.5, not close to a jet:

= removed the jets within AR=0.5 from the photon
, ATLAS-CONF-2011-153
Backgrounds: .
= from control regions in data: it 2 b [ra-roem e+jets =
WlTh fOkeS' W+JeTS + Y' QCD + Y ; g ATLAS Preliminary Eﬁsta ;
= from MC: diboson, single top, 4o ey e E
[+|ets + y/electron fake ok O cloction akes
Signal fraction extracted from a fit | :
on photon tracking isolation: 208 E
= femplates for signal and 1ol =
backgrounds from data
Main systematics: v ID, y purity, 24 6 8 10 12 14 16 18 20
JES, b-tagging, ISR/FSR IR

= higher statistics will
help in reducing v
conitribution

Ty = 2.0 £0.5(stat.) £ 0.7 (syst.) £ 0.08 (lumi.) pb
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Single top production cross
section measurements

In the following different channels:
» t-channel
» Wt-channel

> s-channel

18/11/2011 Maria llaria Besana, “LHC on the March” workshop
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t{-channel

» Analysis performed with 0.70 fb-1, considering only events with
W boson decaying into electron/muon

» Signature: 1 energetic lepton, E™ss, 22 jets, 1b-jet

» Cut based analysis in 2-jet and 3-jet bin separately, asking 1
tagged jet and additional cuts on:

ATLAS-CONF-2011-101

= M(l, EMs), leading light jetn, £ -'ggé'1s'£geiirhir}a'ry' 070 @7TeV -
g K c i T
gven.’r H;, m(b-jet, |, v), AR(b-jet, = i I . ATLAS data
|IghT—JeT) o 100+ I single-top t-channel
> Main backgrounds S | B oot e eharnel
= Wriets: shape from Monte < i T e favour ]
Carlo, normalization from data ©  gof Walight jets il
. = Dib -
= QCD: data driven both shapes I ——
and normalization - B Multijets
= ft: from Mont rl
) © © ,e Carlo OO 100 200 300 400 500
» Main systematics from ISR/FSR My (VD) [GeV/c?

modelling and b-tagging _ ;
o = 901 (stat) T3] (syst) pb
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Wit-channel

» Analysis performed with 0.70 fb-! ATLAS-CONF-2011-104

» Selected events with both Ws & 600F i et i oy oreston comorea -
decaying leptonically 2 oo
» Event selection % 500 IL{” = 070" .
. ,_ I Fake leptons
= two opposite charge leptons 9 ¢ Z(— eeluu)4jets
= veto on Z boson mass region £ 400 — 2 civjts
. 120500
= cut on AD(lepton,EMis) < 300 —

= presence of exactly one jet
» Main backgrounds estimated 200
using control samples in data:
= fake leptons, Z(ee, pyy, 1)+ets, tt 100
» Main uncertainties from:
= available statistics 0

= jet energy scale, jet energy
resolution (JER) and jet
reconstruction

efficiency (JRE) a(pp — Wr+ X) = l4.4:“;'?{St:-lt]fg':i{ﬁ}-’ﬁﬂ pb
» tt contamination ' '

Number of Jets
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s-channel

» Analysis performed with 0.70 fb-! » Main uncertainties:

» Challenging measurement: = stafistical uncertainty,
~ -3 ’ ’
0,/0.=003and 0,/ 0,;e =10 signal rodeling. Jbs, JER
> Mdadin chkgroundS: ATLAS-CONF-2011-118
= QCD: from fitting method Einal Selection
. L s-channel 16 £ 6
= W+jets: MC predictions rescaled rchannel 351 13
to match measurements in Wi 5+3
control samples i i z47
: . . Wjets 4+5
» To enhance signal contribution, Weiets 1048
additional cuts on: Wee+tjets 14 £ 12
= number of tagged jets ;Vif;?e“’ 0
= AR between the two leading jets Diboson 41
and AR(leading jet-lepton) Multijets 17 £ 10
TOTAT. Exn 285 + 17
= W boson fransverse mass M; S/VB 0.08
= m(b-jet, lepton, neutrino) DATA 296

= p; of the two leading jets o, (s-channel) < 26.5 pb
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Top quark properties

In the following:

» Top quark mass

» Charge asymmetry
» Wtb vertex

» Spin correlations

» Top quark charge
» FCNC
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Top quark mass

» Motivation: large contribution > Main systematics:
fo electroweak radiative = signal modelling
corrections from my,, = JES for light jets and b-jets

= constrain Higgs boson mass from
precision measurements

» Analysis performed with 0.70 fb-!
in I+jets channel,

= asking the presence of one b-jet 1502_

» 3-jet from hadronic top:
combination with higher total p;

> Technique: m,,, and JES .
determined S|muliqneously N S R e i

ATLAS Preliminary
0.70 fb'

250

Events / 10 GeV

200
C _ Psig

B Pbgd ]

100

e e B e e 400
= W mass and width used as e [GeV]
constraints
» m, r°c° in data have been
P nop = (175.9 £ 0.9g £ 2.7 GeV
compared fo signal + mop = (175 st 2.7y

backgrounds templates with # Limited by systematics
JES and my,

m,,, and JES from a likelihood fit | ATLAS-CONF-2011-120 |
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Charge asymmetry |

» Charge asymmetry only in asymmetric initial states

= main contribution: quark-antiquark annihilation

PREFERRED t SUPPRESSED

t

. /q ;

t

t

la]]

» Valence quarks more boosted than sea antiquarks

= top more boosted than antitops

= broader rapicity I

» Sensible observables to the asymmetry:
A = N(A|Y]>0)-N(A|Y <0)
NA|Y]>0)+N(A|Y [<0)

where  A[YHY [-[Y]
> In SM asymmetry only at NLO: A~1%

LHC

A top &

anti-top

18/11/2011 Maria llaria Besana, “LHC on the March” workshop
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Charge asymmetry I

» Analysis performed with 0.70 fb-1 in > Main systematics:

I+jets channel = signal modelling and JER
1 1 1 L0 1o e o e o e o e o e o o e e e e UL o o
» Standard I+jets selection, using b- £ AmASPreiminy || ec jots (otmg
tagging w s00L J-L=l1?0 fb’ e 1
. — Wjets 7
> W+jets and QCD backgrounds : mzkaic 1 S
from data, other backgrounds 00l moco' " 1 =
L . 1] ©
fromm MC _ : o
» Event kinematics reconstructed 400r §
with a kinematic likelihood fitter 2
200 —
= input: p;, N, ® of decay products =
= constraints from m,, my,, [, and T,

= b-tagging info faken info account - - - Y| Y]
» Bayesian unfolding used
to correct for Gccepfgnce Ac = -0.024 £ 0.016 (stat.) £ 0.023 (Syst.

and detector effects in agreement with SM predictions
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Witb vertex |

> Motivation: check V-A structure of Wtb vertex

» SM prediction:

Longitudinal W

W+
- ()
Tt
+1/2 b
HR  F,=0.678

Lefi-handed W

lti

112

A -1
b

To

*+1!2

F,=0.311

Right-handed W

T te
112

‘I‘W+

b

Y12 F.=0.0017

» Analysis performed with 0.70 fb-1, both in
I+jets and dilepton channel

» W polarization affects the angular distribution
of decay products

= observable: cos®*, angle between the lepton
and the inverse of momentum direction of the

b-quark in W boson rest frame

¢

leptonic W
rest frame
ﬁl’h
- > )

/ 9*:1‘1‘—9“,

i

18/11/2011 Maria llaria Besana, “LHC on the March” workshop
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Witb vertex I

» The differential decay rate is fitted with signal+backgrounds

templates:

= QCD from data, signal and other backgrounds from MC
» Helicity fractions exitracted from the fit
» Main systematics: signal modelling and b-jet identification

Single lepton

0.57 + 0.07 (stat.) + 0.09 (syst.)
0.35 £ 0.04 (stat.) £ 0.04 (syst.)
0.09 £ 0.04 (stat.) £ 0.08 (syst.)

Dilepton and single lepton combined

(Fr =0)

Fop =0.75+0.08 (stat.+syst.)

Agreement with SM!

Events

single lepton channels

——
1000— ATLAS Preliminary
r J-Ldt:D.?G b’

800

€00

400

200

—8— data

—— bestfit

----- SM exp.

—— bkg best fit.

[ uncertainty best fit

=
=TT T L T T
S A

: I | | |
_,III|IIIIIIIIIIII

ATLAS-CONF-2011-122
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Spin correlations |

» Motivation: test of SM predictions, BSM scenario predicts
different correlations

= complementary to Tevatron measurements: # energy and #
dominant production mechanism

» Top and antitop decay before hadronizing:

= polarization is not lost

= spin correlation from angular distributions of decay products
» SM prediction compared with non correlation hypothesis

Dominant at LHC Dominant at Tevatron
(c = lSl]) t (b = 3Sl) t

s

/
oy ks =
Ve = =

t

t
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Spin correlations I

> Analysis in dilepton ch. using » Main systemafics:
0.70 fb-1 = MC available statistics
= signal modelling (MC

. + |- H

» Observable: Aq)(l ,I ) in the lab genercﬁor and |SR/FSR)
frame £ | dam " Dilepton channel
. O 5001 * data _
no need. to reconstruct event G e ATLAS Preliminary |
kinematics - -tt (A’=0g 1
: : [l single top _[ _ 1
> Dilepton selection (sl. 8), no b- 1007 o DY jets Ht=07010
. | diboson o ]
fagging - [l fake leptons * ]

» Main backgrounds (DY+jets and 300:

fake leptons) using DD methods
» AO(I*I) distribution in data is :
fitted with SM and no- 100}

200}

ATLAS-CONF-2011-117

correlation predictions

> SM contribution:| fM = 1.06 * 0.21 00-

= combining all channels
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Top quark charge

» Motivation: exclude an exotic fop > Main systematics: ISR/FSR

quark with a charge -4/3 modelling
» Analysis with 0.70 fb-1, I+jets ch. Bk aras | evers.,,
» Crucial points for the analysis: Ppgp MY e 30—
. . .. : jl_dt:D.?D fb!  mSnglewop 1 | &
= pair W-boson and b-jet in the 1200 Sweas 0] | S
correct way ook + mitE =
° r Funceriainiy
= measure W boson and b-jet N 112
charge 505_ 113
W boson charge from the lepton - 7290 119
. 40F 2 3 %)
» Two techniques: o 113
= W-b pairing from m(lepton,b-jets), | — 1 L=
b-jet charge = sum of associated SN
tracks charges Qomb = *Qy Qe

= W-b pairing using a kinematic : , .
fitter, select events with a soft Agreement with SM: exofic top

inside the b-jet of the leptonic leg: | excluded with >5o with both
Q b:Qu techniques combining
electron and muon channels
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FCNC |

> Motivation:

= in SM top quark FCNC are absent at free-level and are
highly suppressed by the GIM mechanism; present only
through loop corrections

= several BSM physics models predict higher branching
ratios for FCNC top quark decays
» Possible channels for top quark FCNC are:
= t>/(Q
" 1>9q9
T YQ u,c
» ATLAS searches:
= t— g/ decay (see next slide)

= Qg — t production:
analysis performed selecting single top
events, with 2010 data TR AN
Ogq X BR(t—bW) < 17.3 pb

t— qZ decay

18/11/2011 Maria llaria Besana, “LHC on the March” workshop 30



» Analysis performed with 0.70 fb-!

NEW !

> 1t events, with one top decaying according to SM and the

other through FCNC: it =>Wbiq
» Considered only events with: W(lv) and Z(I*l)

= SIGNATURE: 3 isolated leptons, two of them with same flavour and
opposite charge and invariant mass equal to M, 2 jets and E;™'ss

» Main backgrounds:
= WW, ZW with 3 real isolated leptons: from MC

= /+ets, tt (I+jets, dilepton), single top, W+jets
and QCD with 1, 2 or 3 fake leptons: DD
techniques

» Main systematics: WW, ZW modelling

No signal evidence: BR(1—+qZ) < 1.1%

Events / 20 GeV

w
O
T

25}

5_

0

_f Ldt=0.70fb" W sm)

*m

ATLAS Preliminary e data
— i bWqZ signa I

Wl singte top (sm)
dibosons

. 1 z+jets n
7/ back. uncertainty ]

7] ]

7 -

L R i 17

100 150 200 250
leading lepton P, [GeV]
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Search for new physics in

events

In the following:

> Resonances in tt events
= |epton+jets and dilepton channels

» Search for new particles in fop events
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Resonances

» Motivation: the existence of new resonances that decay
predominantly in top quark pair predicted by some BSM models

» Analysis performed in dilepton ch. with 1.04 fb-! of data
» Goal: search for excess in the H+E;™ss spectrum
» Signal: KK-gluon in Randall-Sundrum model
: : ATLAS-CONF-2011-123
» Event selection: no b-tagging request
» Backgrounds: §1000C T AT Preiminay B T T ]
= DY+jets and fakes from data * 800l JLdt= 104 15! BEECER T
= SM i, 1, dibosons from MC N
> Data are compatible with SM I !
background only hypothesis: 400;— o E
| my >0.84TeVat95% CL| **L B
> Main systamatics: 0% 500 800 1000 1200

H+ET"® (GeV)

= JES and tt modelling
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Other new physics searches

» Search for resonances in m(top-antitop) spectrum performed
in |+jets ch. with 200 pb-': limits for a Z’ boson:

= 95% C.L. limits on oxBR(Z*>11): 38 at m,.=500 GeV and 3.2 at
m,=1300 GeV

» Other new physics searches involving top quark reported in
Nenad Vranjes talk:

= ft + EMiss searches:

data are found to be consistent with SM expectations. Limits
at 95% CL put on new particles masses and cross sections

= same sign top search:

No observation of same sign tops, upper limits on flavour-
changing Z' boson cross-section
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Conclusions
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Conclusions

» All results are consistent with SM expectation
» Very competitive measurements:

= fop quark pair cross section measured in different channels, using
2011 data

up to 7% precision reached
= measurement of jet multiplicity to constrain ISR

VERY RECENT RESULT, presented at TOP2011 conference
= NEW result: top-antitop + photon cross section

= single fop cross section measured for different production
mechanisms

= measurements of the main top properties:
NEW result: UPDATE on FCNC measurement

= searches for new physics in top events: constraints on the mass of
new particles

» Most of them already limited by systematics
= work ongoing to decrease the various contributions Wi\\c’{’:"
» Still alot of 2011 data to be analyzed ‘;gov\-
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