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s Motivation M

s Benchmark models
s Results in dilepton channel
s Results in lepton+jets channel: resolved and boosted topologies

s Summary
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| @ ’/) Beyond The Standard Model of Particle Physics

The Standard Model describes 3 of the 4 interactions
between the known fundamental particles with high accuracy

I—— ATLAS today s main resut (oreiminary) Jl il In summary
» 5.0 o excess at mH~126.5
n (TR g Vi
These accomplishrments are the results of more than 20 years of |-
talented work and extreme dedication by the ATLAS Collaboration, We have Obse rved a neW
with the continuous support ofthe Funding Agencies
.‘.,_‘ BT il ) T W e B T ¥ - "
Argentina moroceo ‘| More in general, they are the results of the ingenuity, bOSOﬂ Wlth a maSS Of
:f,r;f;lf, Neruns | Vision and painstaking work of our community
hoaoaian b, | (aCcelerator, instrumentation, computing, physms}l 125_3 i 0.6 Gev
Belarus Ramania d L]_ 'J l-__[l"‘"-:'/".i (i _/"r AN P
Brazil Russia L,"“‘\,t?l/‘ I-._." v !l ICHEP
g:;:da g;rf;:ia i I): s\_,f)’ b -—\iL.-M-;—II:--:-t;'m— at
China Slavenia v 7
Colombia South Afriea rae . .
S T NS == 4.9 o significance !
T | AITLAS
Greece UK - ~ i

F. Gianotti 04/07/2012 J. Incandela 04/07/2012

CERN/ICHEP 2012 CERN/ICHEP 2012
“Status of SM Higgs searches in ATLAS” “Status of the CMS SM Higgs search”

But there are still some things missing...

r Gravitation not included
r The hierarchy problem
r Does not account for neutrinos masses
r Neither dark matter nor dark energy nature are included
r Higgs boson? 3
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Top quark and new physics

Top quark: Identity card

Discovered in 1995 at TEVATRON
Electric charge: 2/3 e

a

a

# Spin: Y2 ﬁ

s Mass: 172.0£0.921.3 GeV/c?  ‘af»
# LHC is a top factory

- 0= 165 pb (@7 TeV) :
20x larger than TEVATRON
- 10 tt pairs/minute @103 cm™s™

s Large top mass could hint an intimately connection between the top and
beyond the Standard Model (BSM) physics

s Many models (e.g. Technicolor, extra dimensions models as Randall Sundrum (RS) or
ADD, little Higgs...) predict the existence of new particles that couples preferentially to
the top quark

s tt production seems to be a good and natural place to look for new physics

s Others possibilities to keep in mind: forward-backward asymmetry, top polarisation...



Benchmark models

s Two different benchmark scenarios to quantify sensitivity:

s Topcolor-assisted technicolor: strong EWSB through top
quark condensation (R. Harris et al. arXiv:hep-ph/9911288)

Leptophobic and topophyllic Z' boson

y 4 s Spin-1, color singlet

Narrow resonance: width 1.2% of the mass

s CDF excluded mz,<900 GeV (arXiv:1107.5063v3)

s OXBR(Z' - tt) ~ 1 pb (m_=1 TeV)

E

s Randall Sundrum model with a single extra warped extra
dimension to explain the hierarchy problem (B. Lillie et al.
arXiv:hep-ph/0701166)

s RS Kaluza-Klein gluon g
s Spin-1, color octet
VAVAVA s Broad resonance: width ~15% of the mass

Strongly coupled to the top
s 0XBR(g,  —tt) ~4pb (mgKK=1 TeV)

Beyond The Standard Model of Particle Physics
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http://arxiv.org/abs/hep-ph/9911288
http://arxiv.org/abs/1107.5063v3
http://arxiv.org/abs/hep-ph/0701166

Top pair sighatures
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& ] “ lleptons 1= Top Pair Branching Fractions
S - Very clear signature
g ¢ - Low branching fraction: 4.9% “alljets” 46%
-§'§ s “Lepton+jets” I=e,u:
>3 - Clear signature riets 15%
m O - Branching fraction: 29.6% ) °

- Reduced background (W+jets, multijet,
single top, Z+jets, dibosons)

s “All jets”:
- Large branching fraction: 46% e
- Multijet background difficult to control

L+jets 15%

et+jets 15% ]
"dileptons” "lepton+jets” 6




Top pair signatures:
Boosted topology

s At high tt mass:

- Top gets more and more boosted _; Light Jets Top semi-boosted TOP Monojet
- Objects (leptons and jets)
merge into monojets

# Standard reconstruction methods
are no longer sufficient for boosted
top quarks

s Jet substructure needs to be
studied

tt event candidate “l+jets” boosted topology
ATLAS-CONF-2011-087

tt event candidate “l+jets” resolved topology
ATLAS-CONF-2010-063

—~ SVAITLAD

/
/ \ }f’;EX.P“FFIMENT

i

Run Number: 1583975, Event Number: 21437359

1 _Hadronic'teps,

K/ candidate &R\ A T L A S
S 7 EXPERIMENT

Run Number: 180400, Event Number: 54251178
Date: 2011-04-28 03:33:58 CEST
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Leptonic top

.| B candidate 32
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candidate #—\
()



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2010-063/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2011-087/

ATLAS (A Toroidal LHC Apparatu$S)

s ATLAS consists of a series of concentric sub-detectors around the interaction point

s Divided into 4 major parts: the inner detector, the calorimeters, the muon
spectrometer and the magnet systems

:’é Detector characteristics
Muon spectrometer: Muon Detectors I Electromagnetic Calorimeters — &7 | Width: 44m
i - — Diameter: 22m
Momentum resolution \ \ > Weight: 7000t

<10% up to E ~1 TeV Solenoid ]\ R AC AT VT997

End Cap Toroid

EM calorimeter:
Energy resolution
~10%/VE

()]
9
)]
>
=
o.
9
o
o)
| S
©
(o B
Y
(o}
[
©
o
=
©
|
©
©
c
(]
i
(7))
Q
=
=
©
c
o
>
Q
(0]

Quy Nhon, Vietnam July 15-21%*, 2012

Inner detector: m 4 7
Momentum resolution _'II"\\ > A
~3.8x10" pT(GeV)@o.01SI|_!—-II_'§, e
L (T8 =l ]
“ Y | v/ Hadronic calorimeter:
Fanrel Torald inner Detector Hadronic (;alorimeters | Energy resolution
~50%/VE®0.03

Good performance for all sub-systems is crucial for tt
resonances searches 8




Analyses overview

)]

19

0

>

o 2011: 5.3 fb* @7 TeV

9 2012: 6.3 fb* @8 TeV

29 All analyses use 2.04 fb* of data

5 < collected at the beginning of 2011 | | |

[« R ol - R . | S _I IIIIIIII Z

= f_l Three channels: o 7 - ATLAS Online Luminosity \s=7TeV E

- O > C |:| LHC Delivered ]

3 1 . £ s E

S ~ [N = Dilepton channel (ee, pp and ep): e - [ ATLAS Recorded p
> . — L

=3 Eur. Phys. J. C, arXiv:1205.5371 € 55 Total Delivered: 5.61 fo" 2

T , , - - Total Recorded: 5.25 fb’ 1

s £ N = Lepton+jets channel (e+jets and 3 4F =

5 5 [l ntiets): © - 2.04 fb ]

= 0 oy 3 7

n .2 o - m

9 > + Resolved topology = - |

F § ATLAS-CONF-2012-029 % 2:_ E

= -§ Eur. Phys. J. C, arXiv:1205.5371 = 1: m

> > B N

25 * Boosted topology b= .

JHEP, arXiv:1207.2409v1 28/02 30/04 30/06 30/08 31/10

Day in 2011

E onpr-a»


http://arxiv.org/pdf/1205.5371v1.pdf
https://cdsweb.cern.ch/record/1430738/files/ATLAS-CONF-2012-029.pdf
http://arxiv.org/pdf/1205.5371v1.pdf
http://arxiv.org/abs/1207.2409

Dilepton

channel



Event selection

Acceptance x efficiency x BR:

s Exactly 2 isolated leptons, opposite sign -_1.3% for a 800 Gev Z'

# Electron: p_> 25 GeV and |n| < 2.47
» Muon: p_> 25 GeVand |n| < 2.5 @

a =2 jets anti—kT R=0.4 “, f @
® p.>25GeVand|n| <25

a8 Z+jets background rejection ee and pu channels:
+ Z mass veto (|m -m_[>10 GeV)

+ Missing transverse energy (MET)>40 GeV W- t t

-1.5%foral.3TeVg,

\
§ |

# Non-tt background rejection (mainly dibosons)
in ey channel:

» H_(=Zp j**+Zp '***)>130 GeV @

Beyond The Standard Model of Particle Physics
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Backgrounds and

data vs background expectation

4 Z+jets/Drell-Yan MC normalized in a data SM tt

~770
control sample orthogonal to the signal sample 7%

. Z+tjets ~11%
# W+jets (one fake lepton) and multijet (two fake
leptons) estimated from data using a technique _
called Matrix Method W+jets and Multijet ~3.5%
a All other backgrounds are taken from simulation
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> T T T T T 1 LIS L L L N L L L N O [ L L Y I B L B > 2000_ LI B I | LI N N N I I L I I O L L L B I
g 900 ATLAS Ot 8 1s0ok ATLAS ti E
o 800E L OZsets e = L Dzsets ]
& TR det: 205 o' MASingletop I T 1600k det: 205 fo! WESingletop ]
@ 700E] _ [JFakes @ T oare. o7 [CJFakes -
o ee - Channel -e- Data 2011 D 1200 eu - Channel -o-Data 2011
500 1000 3
400 800 =
300 600 =
200 400 -
100 200 -
BT R R T 20 40 60 80 100 120 140 160 180 200 220

Inclusive Jet P, (GeV) Inclusive Lepton P, (GeV)

# The hatched areas correspond to the background normalization uncertainty 1
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Discriminant variable

AU

|II\\|I\\I|\\II|\ ]

True tt mass [GeV]

= 3000
& - ATLAS Simulation .
_ . o g 2500~ - -
s tt mass reconstruction present ambiguities due to W : -
the presence of two neutrinos _- 2000 :IE-'-"
: - -I1
H jets lept 1500:— -:-? S .
s Effective mass: H_ (=zZp **+Zzp_°") + MET used - o -
instead as discriminant variable 1000~ -_.l_--ll
500
e L
00 ~""500 1000 1500 2000 2500 3000
> 102 =_| 1 I 1 I I 1 1 | 1 I I I I ] L) I ] L) I | 1 _=
3 = Ldt=2.05 fb'\'s=7TeV _® data 3
[ ] tt
-~ = ATLAS = Z+jets
"2 10 ] Single top _|
() = Bl  W-iets and Multijet 3
LE — T |:| Diboson |
r Uncertainties =
1 — Ik (1100 GeV)

rd

107 E
; \\\\\t\\\ﬁj

10%g E

1 0'3 _— | 1 I 1 | ! 1 1 | ] I I | I I 1 | I 1 ! | 1
200 400 600 800 1000 1200

H+ET [GeV]

10"

102

10°®

13
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a No signs of new physics has been found
s Bayesian approach used to set upper limits on oxBR at 95% CL

s Yield and shape systematic uncertainties are taken into account in the limit calculation by
interpolation between the nominal and the shifted templates with a Gaussian prior

a Exclusion: 500<mgKK < 1080 GeV

a L L L D L e e
2 - Dilepton - s 32 systematic
= B Obs. 95% CL upper limit uncertainties
T 10? = e Exp. 95% CL upper limit ==
< - Exp. 16 uncertainty : + Each one has an impact
2 - Exp. 26 uncertainty - <15% in the sensitivity
g 5 Kaluza-Klein gluon i + Sensitivity degraded by
x 10 il = a factor of 3.0 (1.5) at
© E TS 5 low (high) mass
i 7 s Shape systematic with
1 e (5= 7TeV E biggest impact:
[ | Ldr=2.0510" ] + Jet energy scale
- ATLAS 7 + ISR/FSR
10-1 - | I L L L I L L L I L L L I L L L I L L L I [ L 1 -l- * PDFS
600 800 1000 1200 1400 1600 1800
d, Mass [GeV] 14



Lepton+jets

channel
(resolved)
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Event selection

Acceptance x efficiency x BR:

. - 7.4% for a 800 GeV Z'
s Exactly 1 isolated lepton . 7.3% for a 1.3 TeV 9
KK

# Electron: p_> 25 GeV and |n| < 2.47
# Muon: p_> 25 GeV and |n| < 2.5

s =4 jets anti-k_R=0.4
® p.>25GeVand|n| <25

s Leading jet p_>60 GeV

s Against multijet background:
+ e channel: MET>25 GeV and m_">25 GeV

+ U channel: MET>20 GeV and
MET+m_">60 GeV

s =1 b-tagged jet (impact parameter+decay chain)

Two of the jets from the hadronic top decay can be merged
- Semi-boosted regime



Event selection

Acceptance x efficiency x BR:
. - 7.4% for a 800 GeV Z'
s Exactly 1 isolated lepton . 7.3% for a 1.3 TeV g
KK

# Electron: p_> 25 GeV and |n| < 2.47
# Muon: p_> 25 GeV and |n| < 2.5

s =4 jets anti-k_R=0.4
® p.>25GeVand|n| <25

s Leading jet p_>60 GeV

s Against multijet background:
+ e channel: MET>25 GeV and m_">25 GeV

+ U channel: MET>20 GeV and
MET+m_">60 GeV

s =1 b-tagged jet (impact parameter+decay chain)
Top s&

Beyond The Standard Model of Particle Physics
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Two of the jets from the hadronic top decay can be merged
- Semi-boosted regime

nepr-=p

If one of the jets has a mass >60 GeV
Bils-» - Require =3 jets




Backgrounds and

data vs background expectation

) . - SM tt ~79.4%
s Multijet from data jet-triggered events with high EM .
fraction. Normalization from fit of MET distribution W+jets ~11%

& normalization from data based on tagged _

fractions and on charge asymmetry

# All other backgrounds are taken from simulation

Diboson ~0.2%

) Beyond The Standard Model of Particle Physics
Quy Nhon, Vietnam July 15-21%*, 2012

% T T LI B 'A|+L£s| LI 17 L = > s L L R B L T T T LI B B Y I B B
] data ] Q B ATLAS [ data

g 10* % i] g 10* 5 - '

- Ldt=2.05 b \s=7 TeV Weiels 3« - I =2051" \s= - Wijets 3

. J = SARE I - =205 16" \s=7TeV s

£ 103 | miier | 2 103 m Multijet 5}

g = Z+jets 3 g = Z+jets 3

L |:| Diboson 7] Ly |:| Diboson —

102 Uncertainties? 102 = Uncertainties

T Z (800 GeV) 3 = e Z (800 GeV)

— g, (1300 GeV) J - g,, (1300 GeV) ]

- ] N n

T 1 1§ E

L ~ =

A N ]
- 107 1071 s L T

0 60 80 100 120 140 160 180 200 0 100 200 300 400 500 600 700 800

/ /m ;gﬂ;.;&m
Lu | g Leading jet mass [GeV] i

@mm 18
Les deux inf finis



Discriminant variable

0 - T - - - ;‘3000_ T R B B 1
v # Discriminant variable: invariant mass of the R ATLAS Simulation -
reconstructed tt system mass 22500/ - ax o
4(3) jets + lepton + neutrino g SFoArh L R - R
1= 2000 3 - N
° B d -T - =
. [0) B — - . 1
s Neutrlnq 3 . _ S 1500[- et k|
# MET identified with neutrino p_ 3 F - ]
. . . . . (o] - - | _
+ p, from quadratic equation imposing W mass constraint 10001 - .
C - Jpg 10°
5001 3
# No attempts are made to reconstruct each top -
00 ~""500 7000 1500 2000 2500 3000 10"

s Use highest p_ jets close to other activity in the event
+ ISR mitigation scheme

All selected events Only events with a high mass jet

True tt mass [GeV]

Beyond The Standard Model of Particle Phys
Quy Nhon, Vietnam July 15-21%*, 2012

2 =TT T T ™TTT T T —TTT — T T T T 1 LU B | LI I | T T T L B T T T 4
% 10 E T T T T . T T E % 0.12 - I I I I . I e
9 - ATLAS - i 9 i ATLAS ] -
2 10 det=2.05 b \s=7TeV E . VY”E‘S—E 2 o1 \QJLdt:2.05 o \s=7Tev [ Wjets
s = ingle top 3 o - §§ ] Single top
> — [ ] Multijet ] = B - e
L B D Ziiets LLI - :I Z+jets |
1= — Dibojson—— 008—_ /3 Diboson™_|
E Uncertainties E : o Uncertainties :
B anasn Z' (800 GeV) | 0.06 = anns Z' (800 GeV) __|
107 — 9, (1300 GeV) | = ' — gy (1300 GeV)
):/:\ A E 3 E B = 7]
&O)T i ‘ 1 004§} N .
2 L B m 7 B B o i
A 102 : \;& .
S g N 0.02+— ST\‘O?:E: —
1 0-3 1 1 | | 1 | 1 | 1 1 1 n " L L I N " n " B =
500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000

tt mass [GeV] tt mass [GeV]
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s No significant deviations from the Standard Model

s Upper limits on oxBR at 95% CL has been set using the same tools as in the dileptonic

analysis
s Exclusion:

EY 500<mz, < 880 GeV

Enhanced sensitivity

» 500<m_, < 1130 GeV <:compared to the dilepton

analysis

s 32 systematic uncertainties. Shape systematic with biggest impact:

+ b-tagging efficiency
+ Jet energy scale and resolution
+ ISR/FSR

T l T T T I T T T I T T T I T L) L] I T T T I L) T T I T 1 T
s=7TeV Lepton + jets
JLdr ~205f" Obs. 95% CL upper limit

-------- Exp. 95% CL upper limit
ATLAS Exp. 1 ¢ uncertainty

Exp. 2 6 uncertainty
I Leptophobic Z'

R |

o x BR(Z'— tf) [pb]
2

10

+
ta,
0
».

L]
.
"
L.
LI
----
.............
..........
L)

L1 L B o .
800 1000

L 1 I L 1 1 I L 1 1 1 L I 1 L L
1200 1400 1600 1800 2000
Z' mass [GeV]

101 L
600

7o}
o
=
1T 107
X
X
o
o
m
X 10
©

107

ATLAS

N
-
-
el
“u
'.
e
.
~u

.
)
»
-----
LT

u

T | v r 1| v+ 1+ 1 1| 1 1 [ 1 1 T | T 11 E
B \s=7TeV Lepton + jets .
i ILdt 205 fp" Obs. 95% CL upper limit |
E.  amer o mem  mmmeme Exp. 95% CL upper limit

Exp.
Exp.
B Kaluza-Klein gluon

-
.........

1 o uncertainty

2 ¢ uncertainty

=
------------
S
-
u
-
LI

I -

L I 1 L 1 l 1 1 1 I 1 1
600 800 1000

1200

L I L L 1 L 1 L
1400 1600 1800
d, Mass [GeV]
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Lepton+jets
channel
(boosted)




Event selection

# Lepton selection similar to previous analysis:
exactly 1 isolated lepton. Same criteria for selection
and veto

# Electron: p_> 25 GeV and |n| < 2.47

# Muon: p_> 20 GeVand |n| < 2.5

s Mainly QCD background rejection:
# e channel: MET>25 GeV and mT"">25 GeV

+ U channel: MET>20 GeV and
MET+mTW>60 GeV

a Jet selection driven for the expected boosted
topology:
+ 1 jet close to the lepton (0.4<AR(l,j)<1.5) with
p, > 30 GeV to build the leptonic top

+ =1 “fat” jet anti-k_ R=1.0 back-to-back to the

previous jet (AR(j,j)>1.5)
s p.> 250 GeV

s Mass >100 GeV
s Vd_ >40 GeV (k_last splitting scale of the jet

constituents)

Beyond The Standard Model of Particle Physics

Quy Nhon, Vietnam July 15-21%*, 2012

. n»r-p

+ The leading p_ fat jet is taken as the
hadronic top candidate

=

“i‘sf.'w
Jn-r: | 8 No b-tagging condition

efficiency [%]

30

25

20

o

Assume all hadronic top decay
products merge

N | | .
B ATLAS Simulation O  Electron channel ]
— \Ns=7TeV ® Muon channel ]
B o 7]
L ® Y 0 o ]
= O ]
__ L ]
z . 5
— o ]
- 8 3
- ® .
[ ] \ \ l
500 1000 1500 2000

Z’' mass [GeV]

-Turn on ~800 GeV

- Acceptance x efficiency degraded for
>2 TeV due to lepton isolation

22



Backgrounds and

data vs background expectation

ICS

t ~B90
s Multijet estimated from data using a technique called SM it 62%
Matrix Method. Exploiting control region with low-quality W+jets ~27%
leptons

s W+jets normalization from data based on tagged
fractions and on charge asymmetry.

Singletop ~2.6%

s All other backgrounds are taken from simulation

Beyond The Standard Model of Particle Phys
Quy Nhon, Vietnam July 15-21%*, 2012

% :' T LULELE UL LA DR B rrTr T T T T T T ': > 60__l LI I L I LA e I I
0] - ATLAS il Data 8 -  ATLAS Background subtracted
— 25 Y = I R n --- Data
o B J.Ldt=2.05 b Ns=7TeV [ Wijets ] = - JLdt=2.05 b' \s=7TeV (] it
S - ) CJ]  SingeTop 4 — S0 EZUncertainty
Q 20—_ ?’ = M;h:lj.ets ] o -
® B ﬂ? = et 4 § 40k Mass of jet selected as
- 2 %7 72 Uncertainty 7 @ - hadronic top candidates
151 ik : - with p_>350 GeV
- £ Mass of the top leptonic 30 Background subtracted
B candidate (m_ ) u
10— r‘/ - .
RS 201 -
i ¥ i N
5F- o4 10 2 =
- s : l ]
== = == — _I L1 I 11 I L1 1 I 11 1 I L1 1 I 11 1 I 11 | I 1 -- ” 2
'POO 120 140 160 180 200 220 240 260 280 300 ‘POO 120 140 160 180 200 220 240 260 280 300
My, [GeV] fat jet mass [GeV]



Discriminant variable

g s The tt invariant mass is used Boosted
'G - - - - c g F 3
S as discriminant variable -% 0.2 N ATLAS -4 B 062.25_ ATLAS Simulation —my=1TeV
- ® i Simulation \'s=7 TeV £ T Ns=7TeV meeMp=13TeV 3
t s The tt system is reconstructed £ .|  {i. - mesocev | & UF = 16TV
. [ - m,= e UE z = “ E
SN adding the 4-momenta of: o — m,=1000 GeV 0145 =
il | L R I A M=1300 GeV 0.12 £
- . . al | 0.1 E
® 8 + The top hadronic candidate 0.08- :
s (fat jet) 1
O + The top leptonic candidate s 0.02F- _ S
) :'-’ (neutrino+lepton+jet closest % TV BT —T O ——""%00 1000 1500 2000 2500
-8 - to lepton) Reconstructed tt mass [GeV] reconstructed tf mass [GeV]
= >
: T 1 I I L | 1 I 1 I I LI 1 LI I LI I I | L I_
-E — % [ ]
M© E O] = ATLAS -- Data |
S — " 1 ] it
c g o ILdt=2.05 b \s=7Tev &3 - Wiets
c S = 1 O SingleTop  _|
o — = Multijets 3
(] @ — -
v S > - = Zsjets
B Dib ] .
2. i Uncertainty | s Good agreement with
F § 1 4 — 9 (12T background
T £ 10 7% =
c — ‘fﬁ -
gi = — i ] # The electron and muon channel
] i e ] have been added together
m o el 777 i
E o IIIIIIIIII:':,/W §
- 7 .
10'3 1 1 1 1 1 1 1 1 I
0 500 1000 1500 2000 2500 3000 3500

tt mass [GeV] 24




")
~

/ ’/) Beyond The Standard Model of Particle Phys
' Quy Nhon, Vietnam July 15-21%*, 2012

s No significant deviations from the Standard Model observed

s Bayesian approach also used to set upper limits on oxBR at 95% CL

# Exclusion:

EY 600<mZ, < 1150 GeV
> 700<mgKK < 1500 GeV

s —

Sensitivity: ~300 GeV
higher than the resolved
analysis

s 30 systematic uncertainties. Shape systematic with biggest impact:

+ Jet energy and mass scale

+ Jet energy and mass resolution

» ISR/FSR
E L] L] L] I L] L] L] I L] L] L] I L] L] L] l L] L] L] I L] L] L] I L] L] L] ? S E L] I L) L) L] l L) L] L) l L] L] L) I L] L] L] I L] L] L] I L] L] L] ?
=" Ns=7TeV Syst.+stat. errors - =h - Ns=7TeV Syst.+stat. errors -
= e I Ldi =205 Obs. 95% CL upper limit = . I Ldi =205 Obs. 95% CL upper I'im'it
T OTET e Exp. 95% CL upper limit ~ § T O WET e Exp. 95% CL upper limit ~ —§
N Exp. 16 uncertainty E m§ - Exp. 16 uncertainty 3
% Exp. 2 o uncertainty - o i Exp. 2 6 uncertainty i
X r Leptophobic Z’ o BBl KaluzgKlein gluon

R X

& TLAS 5 ATLAS 3

-
o .y
Ly
-

1000

1600 1800 200C

Z’ mass [GeV]

1200 1400

.
"
LTV

----.."“'!i

—

M ' N N N
1200 1400 1600 1800 2000

9 Mmass [GeV]



()]
9
)]
>
=
o.
9
o
o)
| S
©
(o B
Y
(o}
[
©
o
=
©
|
©
©
c
(]
i
(7))
Q
=
=
©
c
o
>
Q
(0]

(]
(|
(=)
()]
_E‘
=
o
To)
=
>
=
q
£
(*]
c
o
2
>
c
o
=
=
>
-
O

Y onpr-a»

=

EscAL
LSS
L J

s So far, the search for a tt resonance done
in ATLAS does not show any evidence
of a new physics signal

T T | T T T I T T T | T T

s Limits on the mass for the leptophobic Il crton+jets:Resolved |

[
topcolor Z' model and KK gluon were set 7’ _880 Bl Lepton-+ets:Boosted
[ Dilepton _

s Exclusion (2.05 fb* @7 TeV): _ 1150
*+ M, < 1.15 TeV ]

? mgKK < 1.5 TeV

Expected g, limit @ 600 GeV 1080 _
Dilepton: 11.3 pb 9.« 1130

Semileptonic resolved: 6.0 pb .
Semileptonic boosted: - 1500

I|III
600 800 1000 1200 1400 1600 1800 2000

Excluded mass region at 95% CL [GeV]

Expected g, limit @ 1.6 TeV

Dilepton: 2.8 pb
Semileptonic resolved: 0.68 pb
Semileptonic boosted: 0.40 pb

s ATLAS analyses provide complementary sensitivity along the tt mass spectra
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s Efforts between groups to develop orthogonal and more sophisticated analyses, that can
be easily combined. In particular between resolved and boosted topologies

s New BSM signals to be tested

s Looking forward for results with the whole 2011 and 2012 data, which will allow
to have access to a higher mass regime
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Comparison: ATLAS and CMS

] | | ] | | I | ] | | I I I ] | | ] | ]

- BJATLAS —

| I+jets:Resolved  sao _
+jc BOOSEON s IOMS

Dilepton PAS-TOP-11-010 1100

Z’ | Hadronic PAS-EXO-11-006 1300 1500 |
' |+jets:Resolved PAS-TOP-11-009 1300 |
' |+jets:Boosted PAS-EXO-11-093 1550
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ﬂ) Beyond The Standard Model of Particle Physics

gKK 1500_
|+jets:Resolved PAS-TOP-11-009 1400  _ |
A Hadronic PAS-EXO-11-006 1500
A 600 800 1000 1200 1400 1600
Gis-» Excluded mass region at 95% CL [GeV]
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MC generators used

s SM top-antitop:
+ MC@NLO+HERWIG/JIMMY, CTEQ6.6, reweighted to MSTW2088nlo
+ Approximated NNLO cross-section: 165 pb
+ POWHEG+HERWIG/JIMMY and POWHEG+PYTHIA for systematics
+ AcerMC for ISR and FSR variations

s Single top:
+ MC@NLO+HERWIG/JIMM, CTEQ6.6, reweighted to MSTW2088nlo
+ Approximated NNLO cross-section: 65 pb (t-channel), 4.6 pb (s-channel), 15.7 pb (Wt-
channel)

s W/Z+jets:
+ ALPGEN+HERWIG/JIMMY in parton multiplicity bins up to 5, CTEQ6L1
+ Normalized to the NNLO cross sections

s Diboson:
+ HERWIG/JIMMY, MRST2007LO*
>

aZ:
+ PYTHIA, CTEQ6L1
+ Normalized to the NLO cross sections

s gKK:
+ MADGRAPH+PYTHIA, CTEQ6L1
+ LO cross sections

30
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tt resonances search at ATLAS @7 TeV:

# Dilepton channel (ee, pp and ep):
1.04/fb ATLAS-CONF-2011-123
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4 Lepton+jets channel resolved (e+jets and p+jets):
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s Lepton+jets channel boosted (e+jets and p+jets):
2.04/fb JHEP, arXiv:1207.2409v1

Beyond The Standard Model of Particle Physics

Quy Nhon, Vietnam July 15-21%*, 2012

Statistical tools:

# BumpHunter arXiv:1101.0390 [physics.data-an].

a D@ Collaboration, I. Bertram et al., A Recipe for the construction of confidence limits,
G FERMILAB-TM-2104, Fermilab, 2000.
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Matrix Method:

Multijet estimation
@J ggﬁﬁgléﬁusrumwmsnm Matrix MEthOd

ICS

Implementation of the Matrix Method:

* Define two samples Ny,,.. and Nyg,: upon data
with respect to a particular applied cut
(here: muon isolation cut) =2 Nygne © Niggse:

¢ Determine signal and fake efficiencies.

¢ Solve matrix equation to obtain NFAKE:

SIG FAKE 51G

Nluuse N . N Nluusu 1 1 N

__ _.SIGp(5IG _FAKE p yFAKE N B 1 [ .FAKE FAKE

N,ione & N7+ N tight & € N
" S FAKE
Here: _SIG N e _EAKE ) i
& sig ! & FAKE
* Loose selection: TopCommon selection without muon isolation. loase loose

Beyond The Standard Model of Particle Phys
Quy Nhon, Vietnam July 15-21%*, 2012

* Tight selection: Loose + muon (etcone30 < 4 GeV & ptcone30 < 4 GeV).
* Determine €3¢ with Z = puu Tag & Probe method.

* Determine e™¥E in low M. (W) and high d, significance control region.
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W+jets data-driven normalization

s Heavy flavour fraction determined from data
based on the tagged fraction in W+2 jets
events. C]'

# Normalization factors determined from data
based on the charge asymmetry for each jet
multiplicity bin using the ratio: r, =N /N from g

the simulation.

rve + 1
N+ + Ny~ = | = | (Ny+ — Ny-)

I’Mc—l Yl

s Conservative uncertainty applied to the
normalization, since this estimate is still
preliminary.

Q|
<
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Z+jets data-driven normalization

Control region (CR) Signal region (SR)

Signal region (SR)
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Data(SR) = Data(CR) * MC(SR) | MC(CR)

. n»r-p

e s Scale factors (ratio of data and MC events in the control region) used to extrapolate
data to MC differences measured in the CR into the SR
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Lepton+jets channel resolved:

tt mass reconstruction

s tt mass=4(3) jets + lepton + neutrino

# Neutrino
$ MET identified with neutrino P

+ p, from quadratic equation imposing W mass constraint

# No attempts to reconstruct each top is done

# Two different reconstruction methods used whether or not

there is a jet with mass > 60 GeV in the event:

;‘3000_“"I'.-"-H"“\'."'I""\“"_ 1
8 B ATLAS Simulation J
#2500 R L
© B - - -.-- = 1 -1
£ :‘:I-J' AR - el T (- AL
'+= 2000 - — I
o - SRR n 0 B - = ] -
_'ﬂ_.) o ----.- - -1 1
31500 o 3 102
® B "= 1 5
c - - -
8 - ] - - - -
g1000_— - =
E - . 7] 10-3
500 3 -
0: T PRI R RS I SR R 10—4
500 1000 1500 2000 2500 3000

o

True tt mass [GeV]

A.U.

In case there is not:

# Jets compatible with ISR excluded (far from
other objects)

s Select 4 leading p_ jets

# Reject jet if minimal distance to other
selected jets dRmin>2.5 - 0.015 mjet

a lterate if 4 or more jets remain

s Selected 4(3) jets added to leptonic W

In case there is:

s Built top hadronic with closest jet to the
massive one

# Built leptonic top with the closest jet to the
lepton

# Allows to take into account events with
significant boosted top quarks. This
subsample represents 0.3% of the total

# This analysis can be considered as a semi-
boosted one

o
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Lepton+jets channel resolved:

tt mass reconstruction
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Dilepton channel:

tt mass reconstruction

400
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Dilepton channel:

Data vs background expectation
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Lepton plus jets channel resolved:

Data vs background expectation
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Lepton plus jets channel boosted:

Data vs background expectation
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tt resonance @parton level

0 Width resonance effect
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t Eo'mg_ generator level E
oy 2 006 E s Tail toward lower mass
i £ 0.05F =
L O - ] :
SN 0.04F- - s Due to the convolution of the quark PDF
% 4.|5_|‘ 0.03F = and the g, Breit-Wigner distribution
L,
o3 0.01- = s Effect is more evident for higher masses
z 2> 05205400 ~~505 500000 1200 3405
T3 invariant mass [GeV] s This effect is combined with the detector
© resolution
s & gkk (m=1TeV)
c
g T Interference effect
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https://cdsweb.cern.ch/record/1254504
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