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Top Physics Outline

ATLAS Top Physics results presented in this talk:

4 . )
Top production:
* Top quark pair cross section
* Single top quark cross section
L g Pq )
4 Top Properties: )
* Top quark Mass
* Top quark charge asymmetry
* W polarization
* Spin correlation
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" New physics in top sector

* Flavour Changing Neutral Current
* ttbar resonances
* Exotics heavy quark searches

\\7 ® ..

Studies on event and object reconstruction: ( jct ?/Zl

b-tagging b quv

Production
cross-section

Charge and mass b

asymmetries

\L_\__h q Decay modes,
— —a__. - coupling
F Q jet ? b
¥ T~ W, t helicities
q/
/ b jcl\\}

bJES, jet shapes, T trigger, jet structure,...

03/11/11

lll Jornadas CPAN 2011 .

b-tagging



Top Physics Outline

ATLAS Top Physics results presented in this talk:

Top production:
* Top quark pair cross section
* Single top quark cross section

N\ (

Top Properties: )
* Top quark Mass

* Top quark charge asymmetry
* W polarization

* Spin correlation I F IC
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New physics in top sector

* Flavour Changing Neutral Curren
* ttbar resonances

* Exotics heavy quark searches
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Studies on event and object recon de Granada
bJES , jet shapes, T trigger, jet struc




Top quark physics at LHC
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Top pair production SSEILIRE single top production |

Strong interaction Weak interaction
Gluon fusion 85% w (d) d (1) b
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Quark scattering 15% t g
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(theoretical NLO+NNLO) P W (theoretical NLO+NNLO)
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Top quark Physics in ATLAS Detector

Top quark decays take place almost exclusively:

t|:>W+b]
ttbar M
. . . . . (%) d(g
Channel Full Ha?ronlc Semi Ieg)tonlc Di Iep:onlc S |o @
(45%) (30%) (11%) ol RN
S| E[2
6 jets l+MET+4jets 2l+MET+2jet gl =N s
— O
Products I=(e, ) I=(e,,T) - S g §
| QL
Background ® © © S |
— ,. , - / o = tau+jets
SGEtoR) CyT L N | el | = e muondets
b ’ W N\ | .
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Channel t-channel Wt production s-channel _ B
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Products 1,2 I+MET+2,3 jets O
Background ®
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ATLAS Performance for Top

<>Electron: Energy deposits in EM calorimeter with associated well reconstructed track in the ID

<>Muon: Track segments in different layers of muon chambers are combined and matched with
ID track

<Jets: Anti-kt4 algorithm is used starting from energy cluster of adjacent calorimeters jets.
Calibration is done using EM+HAD calorimeter information

<>b-tagging: Based on impact parameter. It requires a good ID tracking performance

<Trigger: Trigger is based on signatures of e, i and jets, as well as missing transverse energy

| ATLAS Premminary ] Q A T L A S

—2&7<n<_—1v52€ ! B _bEXPERIMENT

1.2

Yy

T T T
ATLAS Preliminary
| Data 2011

Efficienc

Primary Vertex y [mm]

Top quark in ATLAS needs:

= Efficient e,p,T reconstruction

) = Good Jet reconstruction
.| = b-jet tagging capability

0 .05 10 15 .20 25
Primary Calibration Fit  prGev)

Top physics —> Full detector working!!!

'Run Number: 159086, Event Number: 64558586
Date: 2010-07-14 15:04:51 CEST
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Top production:
* Top quark pair cross section
* Single top quark cross section
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Measurement of ttbar cross section

<> Precise measurements of cross-section allow precision tests of perturvative QCD
<~ Validation of the SM at high energies: 6,,°M=165*1! pb
<> Some of these measurements open new windows to new physics

<> ttbar sample important background in searches for physics BSM

[ a(tt) in lepton+jets final states ] 0 2400 —ATLAS-CONF2011121
c =3y ATLAS Preliminary > Data 2011 Vs = 7TeV
) = ets
> 2000 £ [Ldt=0.70 fo | B QCD Multijet

<> Signature: lepton (e/p), E;™ss, at least 3 jets O W+Jets H Other EW

<> Multivariate Analysis:
N, P24ne et aplanarity and Hy, 1200

y + Jets e + Jets

3 Jets

4 Jets 4 Jets =5 Jets

(6,(tt)=179 £3.9(stat)£9.9(syst)+6.6(lumi) pb|

III|III|III|II |I I|IIIIIII|III|III|III|III|

<> Uncertainty systematically dominated
<> Challenging theoretical uncertainty:
<>Ao/o = 6.6%

||1 l?IEFIIIII

0 ettt ++++¢+ﬁ++f++++}++4;ﬁ;+ ##*Ww&w# ittt +H++#W++f

Ratio Data/Fit
o

20 40 60 80 100
Likelihood Discriminant

O-||||
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Measurement of ttbar cross section

< IFIC : ATLAS-CONF-2010-119

[ ttbar cross-section in u+t final states ]

<IFAE+IFIC: Analysis update in progress

<~ Signature: pand t leptons, E,™'%, 2 or more jets(1bt?g)

12
<> Identification of T-leptons uses a multivariate 2 1401 ATLAS Preliminary + Data —_§
technique based on Boosted Decision Tree 7 120;det_ os i D'S';‘;;g;g;gf_w?
2 180F = . . =1 , ¢ 16
& 160F— BG from fit ATLAS Preliminary _:a n C Z + jet :g
> - J (@} .

- E (338) 5 A8 100~ W + jet -Im
140 E — Signal from fit J Lt 1.08fb _EC? : A tt—Ill+bb :'8
B s RN 80|~ Wiijpb 12
100 3 12
soF- — w) EC: PG uncertainty 3

. in 60— -

60— __g ]

“F = 7/ BDT,>0.7]

- =3 o -

20 — 4

0—+—=‘g—v—‘ _‘_\—_fw I |

-2051'|1|||||||||Tiu||||||||||[||||||||||||||||||||1||'\E 20__ b) _—

0 01 02 03 04 05 06 07 08 09 1 - 4

BDT, of m al ]

0

1

2 3 4 5 6 7 8 9 10

- +20 H
[Gt(p.+t channel)=142 +21(stat)**? , (syst)+5(lumi) pb ] ot Moty

The cross-section measurements has been performed in most of the ttbar final states:

<> Single lepton+jets channel (w/wo b-tagging) < IFAE: ATLAS-CONF-2011-035

Analysis update in progress

<> Dilepton channel including all lepton flavour
< All hadronic channel

Most of them are dominated by systematic errors
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Measurement of single top production

<> Single top quark production via weak interaction provides a direct probe of W-t-b
coupling and it is sensitive to new physics

<> Measurement of the cross-section determines the quark mixing matrix element
Vwithout assumption of quark generations

N ;24TLtA1StPreI|m|nary on0merTev {3
[ t-channel ] 0, M=64.633, . pb - cles A Cwsen 15
| 1001 } = 8
<~ Signature: lepton (e/u), E,;™ss, 2-3 jets(btee) - % — PG £
<> Cut-Based Analysis using discriminating variables: TN * -ggngeﬁtvjyef'fm”r 12
m(l,v,b%8), Hy, An(b,j; ), [n(i;)] sol i} o k-
[ o,(t-chan)=90*9 (stat)*32, (syst) =90*32,, pb ] I ]
<> Neural Network method has been used too i
% "700 200 300 400 500
Myep(VD) [GeV/c?]
[ wt production] o M=15.7+13  pb [s-channel ] 0,°M=4.610.3 pb
< Signature: 1/2 leptons(e/u), E{™ss, 1/3 < Signature: lepton (e/u), E;™ss, 2 bt
jets(btee) <- Cut-Based Analysis
M C{%ttmﬁe-emllyéﬁd&lpb @95CL ] [ct(s-channel)<26.5pb @95CL]
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4 Top Properties: )
* Top quark Mass

* Top quark charge asymmetry
* W polarization

* Spin correlation
P /
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Top Quark Mass

<> Top quark mass is a fundamental parameter of the SM particle physics

<> Several ATLAS top mass measurements has been performed:

<~ Signature: 1 lepton (e/p), E;™', 4 jets(bt) etjels [ pjets | p
. Statistics 1.2 1.0 0
<Different methods: Method calibration <005 01 |0
* 1-dimensional Template (R32= mW/mtop) Signal MC generator 1.2 1.2 |1
. . Hadronization < 0.05 0.4 1
* 2-dimensional template (m,,, & JES) Pileup <005 | <005 | 1
%450__“‘..I....,....I....In.llluu..__:b [Colorreconnection 0.6 0.9 1
= - ] ISR and FSR (signal only) 1.6 0.7 1
S = e £
o 400F AT":%F;{)‘?"”"'"&"V 45 Proton PDF 0.0 | 01 |1
- 350 - | =Ly W +jets background normalization 0.2 0.1 1
.g = K Channel 3 8 W +jets background shape < 0.05 0.1 1
g’ 300 P — % QCD background normalization 0.4 0.4 0
w = PS'Q ) QCD background shape 0.2 03 |0
250 = ~m" " bgd E g "Jet Scale Factor 1.0 07 |0
200 e Data =N Jet energy scale 0.7 08 |1
= . P b-jet energy scale 2.0 1.7 1
150 = = b-tagging efficiency and mistag rate 0.1 0.3 1
100 = = Jet energy resolution 0.3 0.2 1
= E Jet reconstruction efficiency <0.05| <0.05]1
50F T L — Missing transverse energy 0.1 0.1 1
0 R T T S e i < Total systematic uncertainty 3.1 2.7
100 150 200 250 300 350 400
ms° [GeV] The uncertainty of the results is domi-
nated by the systematic uncertainties:
. . . - + + . K . K
<> Combination: [ Myop (175.9+0.9,,, * 2.7syst) GeV ]# « JES Uncertainty for b-jets and light-jets
* Initial and final state radiation
* Some aspects of the MC modelling

IFIC: New methods to measure top quark mass in progress>
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Top Quark Charge Asymmetr

<> SM expects ttbar production symmetric under charge conjugation—
at LO and small asymmetry due to the ISR and FSR at NLO:

< g8 = tthar: symmetric < IFAE: ATLAS-CONF-2011-106

<> qO=>ttbar: top quarks emitted in the direction of the incoming quark
anti-top quarks in the direction of the incoming anti-quark

top LHC top
anti-top anti-top

Tevatron

Tevatron (proton-antiproton): LHC (proton-proton): top goes into
forward-backward asymmetry forwards regions whereas anti-top
9 keep more in the central region
- qd — ttbar (90%) . p mo : g
n n qq — ttbar (15%)

<> Several processes BSM can alter this asymmetry

Events

| ATLAS Preliminary
_ N(AJY| > 0) = N(AJY] < 0) AIY] = (¥ - |4 ok [L=0701
© T N@Y| > 0) + N(AY| < 0) i

i 600
SM prediction A= 0.01 (G.Rodrigo)

< Signature: lepton (e/u), E;™ss, >4 jets
<> Unfolding: Rapidity distribution for ttbar are distorted
by detector effects and acceptance 200

4001—

-3

[ A~ -0.0241‘0.016(stat)i0.023(syst)]
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W Polarization

Events

D o LI el D o ot

<>Polarization of W bosons in top quark decays are sensitive to the structure Wtb-
vertex

(used to set limits on the anaomalous contributions to the Wtb-vertex)
W FoNNt0=0.587+0.005 New physics can be parametrised in terms of an effective Lagrangian:

polarizatio NNLO— ( .
ety |_Fi1©=031120.005 z:w,b:—ngw“ww- J-,an‘@) R)IW .

fract—lons FRNNLO=0.0017iO.001

Anomalous coupling V; g, and g are absent in the SM at tree level

I dl 3 3 3
———— = (I +cos#") Fr +=(1-cost")* FL+ (1 - cos*¢") Fo
['dcoser 8 8 4 ATLAS-CONF-2011-122
CosB™: angle between charged lepton form the W decay B S ——
and b quark form the top decay in the W boson rest frame o C ]
single lepton channels T . ATLAS Preliminary 68% CL ]
1000 AlrLASIPrellmIlnaryI SRR 1 9% CL ]
- —e— data ] L — -1 -
B p —— best fit i - _[ Ldt=0701o allowed regions
L Ldt=0.70b e SM exp. _ = —
B 1 uncertainty best fit | N 0.5~ ]
- P, S b s Vo O 1o C ]
S L _
600 — — - s
- 12 0
L i L _
L 4% - -
400 — —8 B 7]
R 0.57 +£0.07 (stat.) = 0.09 (syst.) ~ L2 4= 05 ]
N Fi. = 0.35+0.04 (stat.) + 0.04 (syst.) | 5 "+ TopFit V=1, VH=0 .
200+— _ —] _ TR SR T AN R SR S N S N PN S N N TR N N AN S N ]
B Fr = 0.09 +0.04 (stat.) + 0.08 (syst.) i 06 04 02 0 0.2 0.4 0.6
b— ' L 1 —
o _I 1 1 I 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 I— Re(gL)

1 08 06 04 02 0 02 04 06 08 1

l@ \
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Spin Correlations

spin
<> Top quark has short lifetime: 7 = (3.3:%:3) x1072° s “"Z"ﬁ;’"gy charged lepton
|
<> Top decays before spin can flip “&

<> Spin information is contained in the decay products

L)

. . . b jet ‘
(angular distributions) ” \ .
neutrino

In the quark decay the V-A couplings fix the angular distribution of the

decay products according to the polarization of the parent top quark via: in top quark rest frame

T ) g I dwa " Dilepton channel

Ndcos@@) 25 @ 500~ * data pton channet

w |:| tt ATLAS Preliminary

b-quark | W* I ‘IIJ-quark or 5-quark | u-quark or c-quark . L_-_:nggl__eogop _1:

@ (LO) | 041 |04t 1 ‘I I 2031 4001 DY+jets Ldt=0.70 fb 7

a; (NLO) -0.39 0.39 §| 0.998 0.93 -0.31 L U -

i diboson ; i

<>Dilepton channel promise larger sensitivity: 300k Ml fake leptons * { N
2 leptons, E, M, >2jets - | .
< M is the SM template strength: 2001~ ; 7
fSM =N N +N,) in SM SM=1 B ]

SM/( °M O) C - A NTT+Nll_NTL_NlT .

100F " = .

+0.46 +0.15 I N..+N, +N. +N,. A

[fSM = 1.06 _0-341 [Ahelicity = 0.34 _0-11} : 1 1L T I
O—‘-‘-‘-‘-‘Zz—"_=

0.32

(@]

05 1 15 2 25 3
AD = |O(l)-0(1,) ]
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/" New physics in top sector )

* Flavour Changing Neutral Current
e ttbar resonances
* Exotics heavy quark searches

\ Y con /
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Fla

vour Chan

Neutral Current searches

<> According to the SM, FCNC are forbidden at tree level and much smaller at one loop.

<> Several SM extensions predicts higher branching fractions for top quark FCNC decays.

_Top Pair | | Single top |

<> One top decaying through SM and

the other trough FCNC

/50 GeV

Events

03/11/11

o

IITTIITlIlTTlI"TIT'II'TII‘TII]TI]'IITTII'TII]II]': ‘(Q _[X|I|I|Illll|III]]IIIIIIIIIIIII]III[III_
. - T F
10%. * data ATLAS Preliminary - 8 § 90F ATLAS preliminary * * ©
— ft— bWqZ signal : "_ L - observed fimit 17.3 pb ] OI
10°- M J L=35pb’ 15 801 _[ L=35 pb" = e 15
- [ single top 1N - N
2 T w, ¢ ; T 70+ u, ¢ Zsjots ] )
10 = _Z“'Ie's E Z N Wejots %
W4jets :j B 1 (@) 60F B vevsiiorwez we ——
t Z o, q 0" v r t ] o
10 - QcD ! _i Ll) - - aco 1 Q
dibosons Pt D 1 (é) 50 » g S stat. uncertainty N d)
1 . stat. uncertainty ? = 40 e # 1 ] <
1= N g -
& 5 | B
30-‘$ i + E
107 - - !
No evidence of FCNC
3 N
10 ] is found
0 50 100150200250300350400450500 1 -08-06-04-02 0 0204 06 0.8 1
m;*° (t->qZ) [GeV] NN Output
[ BRG — qZ) < 17% at 95% [ 0 qyXBR(r — bW) < 17.3 pb at 95(7%
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ttbar resonance searches

<>Many models of physics BSM predict the existence
predominantly into top quark pairs

[ Mass resonances in semi-leptonic channel ]

<> Z’ resonance in the leptophobic scenario
<~ Special attention on top mass reconstruction (m,,):
<-Comparison of top quark pair invariant mass with
background only and signal+background hypoteses:
<*If no excess in the comparison with SM predictions
is found=> limit on the (oxBR) vs m,,is set
<> Narrow resonances predicted by leptophobic topcolour
model can not be excluded

<> K-K gluons with masses below 650GeV are
excluded @ 95CL

For resonance masses above 1TeV, the top quark decay products
start to become strongly collimated, so reconstruction of these
resonances is the subject of forthcoming studies: boosted
topology

IFIC: ATLAS-CONF-2011-087 >
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of new resonances that decay

10%

107

102

T TTTITIT T Illlllll T IIIIIIII_
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ATLAS Prelimin:

det:QOOpb“

KK Gluon

280-1102-dNOD-SV1LV

0 100 200 300 400 500 600 700 800 9001000

Jet1 P, [GeV]

_lllllllllll

_\E =7TeV dR
F [ Lar =200 pb!

—— Obs. 95% CL upper limit

I Exp. 10 uncertainty

|l|l||||l|l|'|

I
min. Syst.+stat.

—=== EXp. 95% CL upper limit

EXp. 2 ¢ uncertainty

Kaluza-Klein gluon

ATLAS Preliminary

L

TR T RN
600 800 1

P | IR
000 1200 1400 1600
g, Mass [GeV]
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Boosted tops

<~ For resonance masses higher than 1TeV the top quark candidates are Boosted tops

<> Classical “resolved” algorithms, developed for tops at rest, are not adequate for

highly boosted top decays:

<>Jets from hadronic top decay not resolved

<>Isolation of leptons

W .tb High p,

<*In the “boosted” topology
tops are reconstructed as “fat” jets

IFIC: Imminent publication of ATLAS-CONF-2011-073 >
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ATLAS-CONF-2011-073
SN

hadronic top (ﬁ
didat P
candidate \\’,/

: ?’ \
Ieptogygattc)ep \ 'ﬂ /

i KT
A

o
iV
X
.

WATLAS
A EXPERIMENT

Run Number: 166658, Event Number: 34533931

Date: 2010-10-11 23:57:42 CEST
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top partner searches

[ ttbar events with large Missing transverse energy ]

<> Model where new top quark partner are pair-produced and each top decay to an
on-shell top (or anti-top) quark and long-lived undetected neutral particle A
< TT->ttA A,

.
<> ttbar signature
< Large E,™ssform undetected A, h A

<> Many models present this signature

<> Data consistent with the SM predictions = 90 IAlleAISI AR I N I I(bl)l—:i
. . E [ ] Data,\'s=7 TeV a9
<> No evidence of an excess of E;Mss g SO;J‘L d4t=1.04 fb"” o <
. .. - = W + jets q =
< In absence of of signal an upper limit on @ Z0E- [ v 33
. c - - EE
the (oxBR) is quoted: o =3 = ks
(11} 60: > - Other Backgrounds JN
<> (oxBR) of 1.1pb for m(T)=420GeV and soF T Ehd
e [ Background Uncertainty =
m(A,)<1lo GeV excluded @ 95%CL 40?_///% 7 00 Gov. 00 G
<> In the exotic model of 4th generation = i D ) o §
m(T)>420GeV and m(A,)>140GeV are 30 2z fyppnd (7440 00V =100 0oV 3
excluded 20 P E
10 B L _;
0 — > > LI AL —
IFAE: Top quark 4th generation work in progress > 100 150 200 250 300 350 400
ET™* [GeV]
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Studies on event and object reconstruction

<>Top analysis require a hard work in reconstruction, performance detector,...

[Jet Shapes data/MC comparison ] [ Tau trigger 1 [ Muon Scale Factor ]
6 0'05£ T ™T ‘ 3. El TTrT l Trrr l Trrr I Trrr I Trrr I Trrr I Trrr I TIrrr I TT 'E g :91 05: :
2 004; ATL PHYS |NT 2011 079i 'é = f”;*ﬁ;»_l_ I 40 £ 3
& 003 15 o9k | & :”# ! { 3 SoosE 3
g, 002 E 08f * : + 4 ®o9f .
= 001 3 E - # + ] E ]
g of 3 0.7F ++ S :
oA E E = ATLAS 3 0.8F =
& 001 3 06E“ = ¢ 3 E E
E o) E E t L1_TAUS 3 o075k 3
g 0.02 3 05E ’ —=— L1_TAU11 3 = 3
QQ,_ _003:_ 0O0C (after UE correction) _: E =} —— L1_TAU20 E 07__ 3
i 45 Data 2010 \s =7 TeV) - Pythia MC09 0 4—_ ++ - L1_TAU30 = 0 655 E
-0.04 ta 5=7TeV) - HerwigrJimmy E u -0o =
00 3 ..J‘Hl...l...\.‘.JDa. .20.101“. ”Y'”f“y E 03Fo.e l‘* N arxw 1110 1530 1: 3 N ATL COM PHYS 2011 123_’( 0
%% w0 o0 80 100 120 140 160 180 200 H-750 100 150 00 250 800 450 400 OO70™40™ 60 80" 100 120 140 160 180 200
pJTet EWES [GeV/] jet E. [GeV] muon pt [MeV]
[ B-jes uncertamty validation ] [ Fat Jet systematics ] [ QcCD Background studies ]
1 4- T T T T T T ; _I TTT I TTTT | TTTT II TTT I TTT II TTTT | TTTT I TTTT I TTT I_ ‘
- ATLAS . © Minimum biasdatj 8 2601_ —=— Before Splitting/Filtering E EI §106:,_ ATLAS pr etag e/ llﬁets 3
1.3E b- ]etS. |y |<1 2 _ I = o40E —=—— After Splitting/Filtering = ; w Preliminary ® data ]
2 s Anti-k. R=0.4 EM+JES @ Jot trigger data ] £ E ——— Jets which will pass Splitting E (7 10%: J-L =29pb" et =
s _F - Oosterr 1 = 220F A71AS Preliminary  Cambridge-Aachen Ret.2jets ] Q : B Wi singletop -
2 1.2 \5=7TeV, |Ldt=34 pb! - P C SplitFiteredwith R _>0.3 ] ) - 1 Z + jets 7
3 C . S 200 p. > 300 GeV, |yl < 2 7 % 10%: l. E
1 C _Z c C ] o o W + jets 3
\%_ 11:— . g 180:— ade_= b0t 04 Gay —: 8 103 v Bz . Qcop 3
& - - r PV ] E 777] H E
R C , :t_ . T U 160 _ i E @7 [/ uncertainty
U NI =S A =5 2t - - 18 1
i E +: 140:— AN = 0102 Ge\i —4— = d o ) :
. 120 — = E
Paper2010DataJESPaperZOlOData pdf E 1 00:_ . _:
. N M _42:0.1GeV ]
IFIC )40 102 2)(102 . 80_1|1||||31NE|14|1|||1|1(|-)1|1|]||l|l|1|1||l|1|1|1|—
p':‘ [GeV] 1 2 3 4 5 6 7 8 9 1 2 3 >4
Noy Number of g~
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Summar

<> The top quark physics program in ATLAS is really huge!
<> Many measurements has been done:

<>Top Cross section:
<>Top pair cross section has been performed in almost all the final states
<>Single top cross section has been measured too

<>Top quark properties:
<> These ones have been extensively studied

<>Searched for new physics:
<> Studies are on-going and many results will arrive for next conferences

<> At this moment many studies are on-going:
<> Using more statistic (ATLAS has now 5.2fb1)
<> Increasing understanding of the detectors is continously improving

<> New top precision measurements and observation are coming!!!

The Spanish contribution to top quark physics in ATLAS is and will be really important
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Thank vou very much

)
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Measurement of single top production

o Single top quark production via weak interaction
o Provides a direct probe of W-t-b coupling and is sensitive to new physics
o Measurement of the cross-section determines the quark mixing matrix element

V,without assumption of quark generations ; y

[ t-channel ] Single top higher cross section SwW* .
. o 0, M=64.6"3 ,  pb W
o Leptonic decay mode: e/, E,ss,2-3jets(bt?8) ' t
b b
. ATLAS-CONF-2011-101
Cut-Based analysis
. . . . - imi -1 -
* 4 discriminan variable: m(,v,b®%), H;, An(bji,), In(i) | [ g};ﬁﬁ?gg"m'”aw PG rior
[ o,(t-chan)=90*° (stat)*32 , (syst) =90*32 ,, pb} 100 } l -
* Consistent with SM t-channel expectation i + g cingle top Lcharnel |
B I single-top Wt 7
- * | | single-'top s-channel o
e 50 - - = L?Irir?:]arvsy flavour —
Neural network analysis Waight jets
~ Diboson -
* 13 variables used : } - zis -

o,(t-chan)=105%7(stat)*3® ; (syst) pb

100 200

~ 300 400 500
Myep(vD) [GeV/c?]

2
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Measurement of sin

[ Wt production J

Single top higher cross section
(-_)-tSM=:|_5.7+1.3_1-4 pb

g
o Cut-Based method to select Wt contribution
o After selection (15% purity)

[ot(Wt-channeI)<39.1pb @95CL ]

Single top higher
cross section
0t5M=4.6iO.3 pb

[ s-channel ]

d b
o Leptonic decay mode: e/p, E,™5,2 jets(bte8)
o Cut-based analysis method
o Many variables as potential discriminators
between signal and background
o Signal purity in the signal region ~6%

0(s-channel)<26.5pb @95CL |

03/11/11

b t

rrrryrrrryrrrryrrrryrrrryrrorrprrird
I | [ I [ [

Te]
o i imi : . T
g 120_— ATLAS Pre“m'nary Dilepton Combined —
§2) L 1 ® Data 4
Clc> 100-_ Ldt=0.701b B Wi b
LI>J L B Fake leptons
“— i Z(— eefup)+jets 7
8 80__ Z(—tr)+jets ]
2 . Diboson ]
g 6oL I 1
< F i
40 .
20 N
7
AR(,L)
T T T T T T T T T T
ATLAS Preliminary 0.70fb"' @ 7 TeV
- 2 jets 2-tag -
ATLAS data
- I single-top s-channel =
I single-top Wt
40 = [0 single-top t-channel ==
B top pairs
B I W-+heavy flavour -
W-light jets
B Diboson .
N Z+jets
B Bl Multijets T
20 -
1
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ttbar resonance searches

<>Many models of physics BSM predict the existence of new resonances that decay

predominantly into top quark pairs 0

[ Mass resonances in semi-leptonic channel ] 102

<> Z’ resonance in the leptophobic scenario 10

<> Special attention on top mass reconstruction (m,,):

<> DeltaRmin algorithm to reduce IFS/FSR

<> Comparison of top quark pair invariant mass with 10"

background only and signal-plus-background hypoteses:
<> Comparison to SM predictions

—
=
N

—

o T IIIIIII| T llllllll

ATLAS-CONF-2011-087

ATLAS Prelimin:

T IIIIIII

JLdt:QOOpb“

KK Gluon

T TTTITIT T Illlllll

< If no excess is found limit on the (oxBR) vs m,, ifca:

set — 10°F
<> Narrow resonances predicted by leptophobic topcoITur
model can not be excluded. !

<> K-K gluon resonances in the Randall-Sundrum model
<> Semileptonic channel

95CL

IFIC: ATLAS-CONF-2011-087 > E o

< K-K gluons with masses below 650GeV are excluded @ 10¢

100 200 300 400 500 600 700 800 9001000
Jet1 P, [GeV]
-|II|IIIIIIIIIIIIIIIIIIliI
\Ns=7TeV dRmin. Syst.+stat.

[Ldz 200 pb™! —— ©bs- 95% CL upper limit
- Exp. 95% CL upper limit

- Exp. 10 uncertainty

Exp. 2 ¢ uncertainty

Kaluza-Klein gluon

ATLAS Preliminary
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ttbar resonance searches

[ Mass resonances in dileptonic resonances ]

o K-K gluon resoances in the Randall-Sundrum model
o Interesting variables:
» H, + E,™ss: searches for an excess of this
dlstrlbutlon (KK gluon resonances harder
spectrum than SM quark production)

o Resonance searches in the dilepton ttbar final state
don’t show significant excess in H;+ E,MS spectrum.

o Set limits on oB for KK gluon production

o Mass of the KK-gluon in the Randall-Sundrum model
higher than 0.84TeV @95CLMass

For resonance masses above 1TeV, the top quark decay
products start to become strongly collimated, so reconstruction
of these resonances is the subject of forthcoming studies:
boosted topology

IFIC: ATLAS-CONF-2011-123 >

Events

ATLAS CONF-2011 123

1000

800

600
400

200}

ATLAS Prel|m|nary |jtt

Ozy -

-Smgle top
J Ldt= 1.04 fb' [ Fakes

\s=7TeV [ Diboson
=-o- Data 2011

8y for illustration — 9, (700 GeV)

KK Gluon
o
VAVAVAS

PaVa¥tats

200 400 600 800 1000 1200
H+ET™° (GeV)

o B [pb]

102

T \IIHHl

T IIIIIH|

—_

%

£ ATLAS Preliminary

T T T T T T T T T | T T T | T T T | T T T | T T
—9,, /9,=-020 -o-Expected limit I

qa9,
gqqg /g =-0.25 Expected+ 16
Incg, /9 -0.30 Expected + 26
— Yagq." 9, =-0.35  _._ Opserved limit

g —ti
KK
\s=7TeV

J'Ldt=1.04fb‘1

oo e b ey e

0.4
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Measurement of ttbar cross section

<> Precise measurements of cross-section allow precision tests of perturvative QCD
< Validation of the SM at high energies: 6,,°M=164*1! pb

<> Some of these measurements open new windows to new physics

<> ttbar sample important background in searches for physics BSM

[ ttbar cross-section in u+t final states ]

< Signature: pand t leptons, E,™'%, 2 or more jets(1b'?g)
<> Identification of t-leptons uses a multivariate
technique based on Boosted Decision Tree

1:2 E__ BG from fit ATLAS Preliminary
o 338

140 ;_— (Sign)al from fit
120 (163 +30)
100
80F-
60F-
=
20F- f
0 +=E"“7

-20 =

b b b b b Lo Lo banaa 1oy
0 01 02 03 04 05 06 07 08 09 1
BDT,

Events

[ Ldt=1.08fb"
’ 7, Data

(a)

ﬁ

Lo bvea b b b i b |
61L1-0L02-ANOD-SV1LV

ﬁ

[O't(p.+'t channel)=142 +21(stat)*20 , (syst)+5(lumi) pb ]
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140

120
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40

20

< IFIC: ATLAS-CONF-2010-119

<IFAE+IFIC: Analysis update in progress

© ATLAS Preliminary * Data

C Z + jet

n W + jet
tt—Il+bb

W t1—1+jjbb

QY

b)) L]

0 1 2 3 4 5 6 7 8 9
Jet Multiplicity

r [ Jtt—u thad+bB:
N I Ldt=1.08fb " ST, dibosor]

uncertainty

% BDT, > 0.71

611-0102-ANO-SV1LV
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Measurement of ttbar cross section

-—

ATLAS CONF 2011 12

[ o(tt) in lepton+jets final states ] @ 2400

C

2 2000
1600

=

<~ Signature: lepton (e/u), E;™5, at least 3 jets
<> Multivariate Analysis:
N, Pednelet aplanarity and Hy, 1200

800
400

[ot(tt)=179 +3.9(stat)+9.9(syst)+6.6(lumi) pb]

<> Uncertainty systematically dominated
<> Challenging theoretical uncertainty:
<-Ac/o = 6.6%

1.5
1.0 pwememantyfity
0.5

IIIII

4 Jets

it

u + Jets

+++++++++}+ ++++}+Hf+*ﬁ ##%me# f+ﬂ¢+;#ﬁ;+ﬁ w ﬁ#}###\t

3 Jets ATLAS Prellmmary - Data 2011 \s = 7TeV
JLdt=0.70 fo-

W i B QCD Multijet =
O W+Jets E Other EW

e + Jets

3 Jets

4 Jets =5 Jets

IIIIIIIllII|II II I|IIIIIII|III|IIII II|III|

I" I_‘3_|2T_'IIIII

Ratio Data/Fit

20

O'III

40

60 80 100
Likelihood Discriminant

The cross-section measurements has been performed in most of the ttbar final states:

<> Single lepton+jets channel (w/wo b-tagging)
<> Dilepton channel including all lepton flavour
< All hadronic channel

Most of them are dominated by systematic errors
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IFAE: ATLAS-CONF-2011-035
Analysis update in progress
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