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Why top physics at LHC

LY
LHC is a top factory pre—
man [
Tevatron: o,~7 pb (~10* events) '=l=s;i_ ——\
+ FacToRY | |
LHC@8TeV: 0,~240 pb (~5x10° events) !.:. . s |

Top physics at LHC moved to precision measurements

v Precision tests of QCD with NNLO predictions available
v Exploring low-populated regions of the phase space
v Precision measurements can be used for PDF fits
v Modeling of SM tt background for BSM physics searches
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Italian top groups activities

Present contributions:
v tt differential cross section measurements (BO, CS)

v tt charge asymmetry (UD)
v Fake leptons and W+jets background estimates (UD)

v Boosted top reconstruction (BO)

Plans for the future:
v tt differential cross section measurements (incl. boosted) (BO, CS)

v Fake leptons and W+jets background estimate (UD)
v ttH (BO, Romal, UD)
v Study of multi-top final states (UD)
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LHC schedule

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

0.7x10%* cms™ 1.5x10% cm=s* 2x10% cm=st 5x103% cm=s*
pile-up ~30 pile-up ~40 pile-up ~60 pile-up ~140
25 b ~100 fb' ~300 fb' ~3000 fb?

Many measurements in top physics already limited by systematics

Studies that will profit from the increased energy and luminosity:
> All searches (FCNC decays, tt resonances, top partners, ...)
> Top quark mass

Differential cross section

Charge asymmetry

ttV, ttH

Measurements using boosted tops

2>
2>
>
2>
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Top quark production

c

Top pair 9
g, = 240 pb (8 TeV) U t
Tevatron 2 TeV LHC 8 TeV LHC 14 TeV
ag 10% 85% 90%
qq 90% 15% 10%
q qf q q
b i t q - t
Single to
9 P i
b t i “ ’
9
t-channel t-channel W1 production s-channel
o, = 88 pb (8 TeV) 0, =22 pb (8 TeV) 0,=5.6 pb (8 TeV)
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Top quark signatures

Lepton

Leptonic
> top di-lepton
(10%)srHjets
full (15%)
hadronic
(45%) .
etjets

(15%)

Jet (b-tag)
J

Jet (b-tag) Branching fractions for tt events

Main background sources:

Full hadronic: QCD
Single lepton: W+jets, fake leptons,
single top

Dilepton: Z,y +jets, fake leptons

Hadronic
> top

J
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Top quark pair production
Cross section

Top quark pair production
charge asymmetry

tt resonances search

Boosted tops
ttH
Top FCNC

M. Negrini - Workshop ATLAS Italia - Bologna, 14-16/01/2014



Top quark mass: ATLAS

Strategy: fit a distribution using theoretical predictions where m_enters as a free parameter.

Ingredients: NLO predictions needed to push the accuracy below the GeV level
Kinematical distributions with a strong dependence on m,

/ Template method: build a series of templates using different m, values and setting different values \
for the JES to extract a likelihood function that is used to fit data

ATLAS single-lepton: three dimensional template fit
> m/* : top quark mass, extracted from likelihood fit

> m, °°:invariant mass of the chosen jet permutation

> R, " ratio of the scalar sum of p_ of b-tagged jets and the scalar sum of the p. of the two light
jets from W decay

- 600

> I R I I I I L I T \ T T ] > i G S S S ) U M e R
8 - ATLAS Preliminary ® (s=7TeVdata ] E ggg: ATLAS Preliminary I:l T— & ATLAS Preliminary *  {s=7 TeV data
s 600 A L ﬁ_’ m,=liaatel = Simulation, ys= 7 TeV e 3 = 500 T Best Fit background _|
g F | Ldt=4.7 fb B single top ] 2 0.02 ) Mgy = 1725GeV £ Ldt=4.7 fb } .
S 5ok W +jets = o 0018 = o — Best Fit
® L i 1 5 0016 e 2 400 My = 172314075 o or o GOV
400 : N . WW/WZ/ZZ A B 0.014 E JSF=1.014£0.003
r ) Il QCD multijet b e - 4 bJSF = 1.006+ 0.008 |
m reco . ++ [ Uncertainty ] E 0.012. / = 300
t S » E £ 0.0 E
¥ LY ] S 0.008f = =0 7
2005 % ] 0.006 3
100f -, 1 0.004 = 100 _
R : ! 0.002 = s
g e R Ky Yo ety Bpepoytell ¥yl v g ia me e e 1 | 1 1 5 I S S S RN S oo i ] s ol '
P30 140 150 160 170 180 190 200 210 220 70 0 180 200 220 750140 150 160 170 180 190 200 210 220
reco reco [Ge\ m[ﬁ;" [GEV]
Migp. [GeV] Mg [GeV]
— ATLAS-CONF-2013-046
m =172.31 £ 0.75 (stat+JES) £ 1.35 (syst) GeV
\_ Systematics dominated (mainly JES and b-tagging efficiency/mistag rate) Y,
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Top quark mass: LHC

arXiv:1205.6497
g ' =)o
Precision measurement of the top mass needed for > = - eta=stability, ]
precision EW fits and to address the question of S
vacuum stability in the SM B I5EE= . R
g i 5 ’._, f = :
E L
g 170+~ ]
e - ]
- . (=] L .1 ]
LHC combination of top quark mass measurements: & REE ;
173.29 + 0.23 (stat) + 0.92 (syst) GeV - - e
115 120 125 130 135
Current measurements are already systematics Higgs mass M;, in GeV
dominated
ATLAS-CONF-2013-102
. . LHC m,,, combination - September 2013, L =3.5 fb'-4.9 b
Imprqvements in m, meas.uremen.t may be achleyed " KTLAS + OMS Prelminary, i <7 Tev
applying alternative techniques with large statistics ATLASZOTIIHels (. gy 17231+ 023+ 0.72+ 1.35
ATLAS 2011 drleplon gy 173.09+ 0.64 +1.50
7 TeV 14 TeV (projections) CMS 2011 ets —+e+— 17349+ 0.27+0.33+0.98
Luminosity (fb™) 5 100 300 3000 CMS 20T1 driepton -y @y 172,50+ 0.43 +1.46
Template method 1.0 0.7 0.6 0.6 S ——e——  173.49+0.69 +1.23
Tot. uncertainty (GeV)
LHC September 2013 — e — 173.29+£0.23+0.26+0.88
CMS end-point method 2.0 1.0 0.7 0.5 . . .
Tot. uncertainty (GeV) |Tevatrorl I‘vlﬂarch 2013| | @i |'1 73.20_| (()S.SJ)_ ?.36 + g{?t‘])
Example: extrapolation on m_uncertainty using the template or the CMS 166 168 170 172 174 176 178 180 mm;[%?ev]

end-point methods (Snowmass 2013 top quark WG, arXiv:1311.2028)
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Top quark mass

Top quark pair production
charge asymmetry

tt resonances search

Boosted tops
ttH
Top FCNC
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Cross section: tt

I 12 Sep 2013
A TLAS P reI mi nary .~ NNLO+NNLL (top++ 2.0)
PDF4LHC m,,, = 172.5 GeV
(pata2011Ns=7Tev D) scale uncertainty
m— scale+PDF uncertainty
-_— stati unce:ttain:y
i - total uncertain
Channel & Lumi. o ; L(stat) L(syst) i(ILIImi)
Single lepton 0.70 fb™’ e 179+4+9+7pb
Dilepton 0.70 fb™ ——— 173+6'1% *Spb
All hadronic 167+18+78+ 6 pb
1.02 b
Combination g 177+ 372+ 7 pb
6%
Single lepton, b —» Xuv  r—a— 165+2+17+ 3 pb
4.66 b
Tpag + jE1S 1.67 fb’ 194 + 18 + 46 pb
Toaq + lepton  2.05 b — 186+ 13+20+ 7 pb
All hadronic - 168+ 12+ + 7 pb
4.7 o | | | | |
50 100 150 200 250 300 350
S [Pb]

Latest NNLO+NNLL theoretical predictions

(Czakon, Fiedler, Mitov 2013)

arXiv:1303.6254

Collider |otot [pb]|scales [pb] | pdf [pb]
Tevatron | 7.164 | T3 5000 n0e) | So1920.100)
LHC 7 TeV | 1720 | T2 000 | * 0
LHC 8 TeV | 245.8 | T2 3000 | F o
LHC 14 TeV| 953.6 | 73200060 | Tiv a0

Excellent agreement. Comparable theoretical and experimental uncertainties.

o [pb]
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580" ——————
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Differential cross section

Large tt samples available at the LHC allow the measurement of differential cross

sections:

> test/tune tt production models in different phase space regions
> look for discrepancies wrt SM predictions
> measurements to include in PDF fits

> background for BSM searches

Analysis strategy
(2011 data)

v

v

Event selection (I+jets)
tt kinematic fit
Background subtraction
Unfolding (correct for
resolution and

acceptance)

Comparison with
theoretical predictions

1 0-4

ATLAS-CONF-2013-099
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| |
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Normalized diff.
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Cross sections

ATLAS-CONF-2013-099
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Data

Comparison with CMS

- e ATLAS and CMS results generally consistent
i - " ALPGENMERWS with SM predictions, but...
102 on, = MC@NLO+HERWIG _
; A POWHEG+HERWIG ;
C LR ATLAS Preliminary ]
L Jrasssw 7. Some tension between ATLAS and CMS in the
e lowest p_* bin
F e v MC tend to overestimate the measured cross
I S section at large p,' for both ATLAS and CMS
It emom 88— S — e —— — — — — — — — —
O b6 500508 406508606786 500
P [GeV]
o I e POWHEG+HERWIG provides the best
o e AR Mot A AL description of the p_* distribution over the full
oF- e/u + Jets Combined ® Data 4
. — MadGraph 3 range
8F f-=MC@NLO
JE ----POWHEG 1
F ﬁ ------ Approx. NNLO 3
6 ;_ \ (arXiv:1009.4935) _;
B X
1 £
%50 100 150 200 250 300 350 400
p. [GeV]
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PDFs

All the ingredients are available to use top quark pair cross section measurements
to test the PDFs

> Large statistics

> Differential measurements

> NLO predictions (MCFM)

S 1_8:I T T T | LI | L ‘ UL ‘ L | L LI I: S 1_8:I TT ‘I TTT ‘II \I‘ TTT \l TTTT |\ TTT |I\ II‘ TTT I‘ TT T TT I:
S 1.7 ATLAS Preliminary - pata E S 1.7 ATLAS Preliminary - pata E
~ . ) O CT10nlo ] ~ - ) O CT10nlo 3
g’ 1.6:— J- Ldt=4.61b 1 [ MSTW2008nio g’ 1.6:— J- Ldt=4.6 fb 1 0O MSTW2008nio-
2 45 A NNPDF2.3 - 2 450 A NNPDF2.3
= YFE \s=7TeV o HERAPDF 1.5 ] = YFE \s=7TeV o HERAPDF 1.5 ]
1.4;— —; 1.4;— —;
1.3F 3 1.3F % 3
1.2F - 1.2F % -
1145 o eﬁj%f ﬁ 145 o % =
i i i e A i
1?@& """ o o @% """"" Qe - 1?GDAOO """"""" pempemmeones T ]
0.9F 3 0.9F 3
0-8:III\|I\\Il\\II‘\II\‘II\\'II\\'I\\I: 0-8:|\||\l\\l\ll\l\\H\|\||\|H|\||\||\||\|\||\|\\|\|:

0 50 100 150 200 250 350 800 250 450 550 700 960 2700
p‘T [GeV] m. [GeV]

Theoretical predictions tend to show an excess on data at large p.
Theory/data in better agreement using HERAPDF 1.5
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Cross section: prospects

v Experimental and theoretical uncertainties with similar accuracy needed to

test theoretical predictions

v More statistics will help in the tails of the distributions

250

arXiv:1311.2028

NLO prediction based
on MCFM /Zgﬂv
Variation of

renormalization and

factorization scales
by a factor 2 around

p=m,

Uncertainty
~20%

Uncertainty on PDFs
(MSTW)

50

I 1.

I:

Top pair production at 14 TeV
Predictions for top p,

Uncertainty
~40%

1= 1= . L L

0 T
610

T T
630 650 670 690 710 730 750 770

> Uncertainty increasing at large p,

T
790

T T T T T T T T T T
810 830 850 870 890 910 930 950 970

pt(t) [GeV]

> Scale uncertainty dominating the predictions

NNLO differential predictions needed

M. Negrini - Workshop ATLAS Italia - Bologna, 14-16/01/2014
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Top quark mass

Top quark pair production
Cross section

tt resonances search

Boosted tops
ttH
Top FCNC
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tt production charge asymmetry

arXiv:1311.6724

Forward-backward asymmetry (A_)) o151 V4l
observed at the Tevatron A g)nri):i-top : g | :
o N(Ay>0)=N(Ay<0) ot EFEERT Yo -
B N(Ay>0)+N (A y<0) \ O
Ay=y.—y > % 0.05
Y A
Measurement of a charge asymmetry (A ) at e
the LHC o Of
A —N(Aly[>0)-N(A|y[<0) anti-top :
¢ N(Aly[>0)+N (A]y|<0) -0.05
AlyI=lyl=1yi 00T 0% 08 04 45 06 07
-~ A (Mg > 450 GaV)

Plot restricted to high m,
Measured: A_ = 0.006+0.010

Uncertainty (stat+syst) obtained after unfolding Predictions incorporating

Observations consistent with the SM predictions: contributions from diﬁerent
A = 0.0123+0.0005 models of new physics
C
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Top quark mass

Top quark pair production
Cross section

Top quark pair production
charge asymmetry

Boosted tops
ttH
Top FCNC
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tt resonance search

Resolved selection (~10° events) Boosted selection (~10° events)
> L L L L B L I IR IR > 6 L DAL B L B L L B
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> 104 > 103
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2 15F P ' 2 15F 7
~ =
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6, X BR(Z'— tt) [pb]

6, X BR(Z'— tt) [pb]

Setting limits on tt resonances

L B B e I e e e
N =7 TeV Obs. 95% CL upper limit
10° Ichr=4.66fb" -------- Exp. 95% CL up!oerhmlt
Exp. 16 uncertainty
- Exp. 2 o uncertainty
Leptophobic Z' (LO x 1.3)
ATLAS Preliminary
10
1
10
Resolved
Toxd =Nl IR B B BN EPEEE B P
0.8 0.8 1 1.2 1.4 1.6 1.8 2
Z mass [TeV]
T I e e S
E_\ls =7 TeV Obs. 95% CL upper limit
10° Ichr:4.66fb" - Exp. QS/OGLuplperIlmlt
E Exp. 1 o uncertainty
102' Exp. 2 ¢ uncertainty
Leptophobic Z' (LO x1.3)
R ATLAS Preliminary
10!-
1
1 1
Boosted -
1] "1 B MM B P BRI PP
0.6 0.8 1 1.2 1.4 1.6 1.8

Z mass [TeV]
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Boosted selection plays
a fundamental role!

= L LI B
= ——— Obs. 95% CL upper limit
= 10° 468" =eemeee Exp. 95/6(3Lup!:)erl|m|t
T Exp. 1 & uncertainty
N |7 Exp. 2 ¢ uncertainty
E& Leptophobic Z' (LO x 1.3)
X ATLAS Preliminary
Mooo10
©
1
107

Combined

0%l b by b b

ECEEEE 2
Z mass [TeV]

0.6 0.8 1

arXiv:1307.7292

[+jets channel 14 TeV (ATLAS projections)

Luminosity (fb1) 300 3000

pile-up 50 140

Z' - 95% CL exclusion (TeV) 3.3 5.5
KK gluon -95% CL exclusion (TeV) 4.3 6.7
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Top quark mass

Top quark pair production
Cross section

Top quark pair production
charge asymmetry

tt resonances search

Top FCNC

ttH
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Boosted objects

The large-R jet radius sets the p.

( - \ threshold

Hadronic top decay
o) 2.22'"',l,""|'"'|""|""\""|""| """" =
= 2F ATLAS Simulation =
T 1.8F Pythia Z'— tt, t —> Wb 85180
< 1.6F 4160
1.4F 4 =140
1.2F 1 120
1f— — 7 1100
0.8 =
0.61- &
0.4 =
Low p. High p. 0.2E ¢
\- 1000506400500 60070080050
P [GeV]

Boosted objects: rapidly evolving field (experimentally and theoretically)

2010 2011
Calibrations

Preparatory studies Validations
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Boosted tops

- R=1.0
q .
W t t
j/ =
b
L//// angular separation

between hadronic
and leptonic top

akt4 jet close to
the lepton

b-tag

miss
ET
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Arbitrary units

Large-R jet grooming

Jet grooming techniques (Mass-drop filering, Trimming, Pruning): mitigate the
effect of the pile-up by removing soft radiation spatially uncorrelated with the main
energy deposits

0.1

0.08

0.06

0.04

0.02

Trimming in ATLAS (default: f__

- Data 2011,[ Ldt = 47 !

| 600 <pf <800 GeV, | <0.8

ATLAS Preliminary

anti-k, with R=1.0 LCW, No jet grooming

[]

..... KN, <4

------------------- B5=N, <7

100 150 200 250 300

Leading jet mass, rn]1m

Untrimmed

M. Negrini - Workshop ATLAS Italia - Bologna, 14-16/01/2014

Arbitrary units
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Mass and p_ of large-R jets

Boosted tt event selection

Hadronic top identified as large-R jet

Overall good agreement with
theoretical expectations
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Top tagging technigques

Several techniques based
on the analysis of the
substructure of the large-R
jet are used for tagging

_(s=8TeV

tagging rejection

Mass

Splitting scales
n-subjettiness
HEPTopTagger
Template Overlap

Shower deconstruction

...............................

i N ATLAS S|mu|at|0l'l Prellmlnﬂr‘y‘

HTT (tight)

.1..i_L

e <l 0Jr @ -4

HTT (default)
""" HTT (loose)

\d,, & N-subjettiness tagger VI
m* &|d &ﬁ tight tagger V
m* &|d &ﬁ tagger IV

m* &d,, tagger Il

m"*' tagger Il

| (d,, tagger!

5 — ftagger VL t,, scan

simiw Mmr‘u’:]fd_ﬂn

----- ﬁmn
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"“".‘_"f\'-'mﬁfﬁ*}_ T :-1.-_:
H - .
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A
" -
— .- TgSCan

06 08 1

tagging efficiency
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Template Overlap method

8 °° ATLAS simulation .
Generation of a large sample of top hadronic o o Z' -t
decays at the parton level (templates) 21
Energy deposits in the large-R jet are compared il _
with the expectations from each template by - Large-Rjet
summing energy deposition in sub-cones around -
the partons directions O
- Sub-cones
Definition of an overlap function and loop over all - around
templates to look the for maximum overlap N template
i partons
Technique with low sensitivity to pile-up 20 directions
| AT IR BN R IR B
-3 2 -1 0 1 2 3

1
Ov = mazs){ exp | — Z ) ZEj — EJ:I\}\
1 1 J
\ Template parton energy

Maximum over all templates

Energy resolution (~E/3) Sum over all reconstructed large-R jet

constituents in a cone around the i"" parton direction
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Top quark mass

Top quark pair production
Cross section

Top quark pair production
charge asymmetry

tt resonances search

Top FCNC

Boosted tops

M. Negrini - Workshop ATLAS Italia - Bologna, 14-16/01/2014
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ttH

Measurement of the top-Higgs coupling

Cross section for ttH at the LHC:

0.13 pb (8 TeV)
0.61 pb (14 TeV)

Complex final state with at least 8 objects
Several final states depending on tt and H decay modes

Natural “extension” of tt event selection
Main backgrounds from tt production associated with jets or EW bosons

full
hadronic
(45%)

di-lepton
(10%)4T+jets
(15%)

etjets I X

(15%)

M. Negrini - Workshop ATLAS Italia -

2 18
= £
% 1ﬂ'1._TT
z ;

-”:I_-E:..

107100720+ 140 180

a0 5y 140 160 180 200
M, [GeV]
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95% CL limit on o/cy,,

Events / 5 GeV

4 s e B B B LI e e e

- ¢ Data ATLAS preliminary J

6 SR+CR background fit —

E o SM signal (m, = 126.8 GeV) 3

SF ... SR-only background fit =

= Signal region Leptonic channel | 3

3 E

2F- :

— e L

2000 Control region  \s = 8 TeV [Ldt = 20.3 fb™

1000F+—e— o o . E
100 110 120 130 140 150 160

m,, [GeV]
40— —
E— Observed CL_ limit H — Y 3
35 —— Expected CL, limit  ttH channels comb.
30— P+ 16 ATLAS preliminary -
25; *20 Data 2012 \s=8TeV 1
- [Lot = 203 b -
20 —
15F- =
10F- =
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ttH: examples

ttH, H— vy

ATLAS-CONF-2013-080

ATLAS-CONF-2012-135

Events /20 GeV

Data/MC

x BR(H—>bb) [pb]

ttH

95% CL Limiton o,

ttH, H - bb

14

12

10

- ATLAS Preliminary e+u
F[Lat=47m"

6 jets, = 4 b tags
ata (\s = 7 TeV)

SR
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More details on ttH(yy) in the talk by Leandro
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22 — L B B B A =
2 \’s=7TeV,J-Ldt=4.7fb’1 ATLAS Preliminary —

1 - —e— Observed (CLs) E
“E fHMH-—bR) Expected (CLs) ]
16— [+ 10 3
= +26 E
e == SM predictionx 10 7
12 =
1= 3
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110 115 120 125 130 135 140
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Expected precision on top Yukawa coupling at 14 TeV LHC: ~15% (300 fb?) - ~10% (3000 fb?)



Top quark mass

Top quark pair production
Cross section

Top quark pair production
charge asymmetry

tt resonances search

Boosted tops
ttH
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Top FCNC: BR limits

W+
BR for FCNC processes <10 in the SM Lem TN,
o' ~~
4 .
Can be largely enhanced by new physics £ e
t d/s/b u/c
ATL-PHYS-PUB-2013-012
Process SM QS 2HDM-III FC-2HDM MSSM
t—uy |3.7-1071° |75.107° — — 2-107°
t—-uZ | 8-107"7 |1.1-107* — — 2.10°°
t—>uH | 2-107"7 |4.1-10° 55-107° — 1073

t—cy [46-107" |75-107° ~107° ~ 1077 2-107°
t — cZ 1-107% J1.1-10% ~ 1077 ~10710  2.10°°
t—scH| 3-100% |41-10° 15-1073 ~ 107 107
QS: Quark-singlet model

2HDM-III: Two-Higgs doublet model without explicit flavor conservation

FC-2HDM: Two-Higgs doublet model with explicit flavor conservation
MSSM: Minimal supersymmetric model

Projected limits on top FCNC at the LHC ArXiv:1311.2028
t—2Zq t-vq t-gu t-gc t-Hg(yy) t—Hq(l)
300 fb? 2.2x10* 8x10° 4x10° 1x10° 5x10* 2x103
3000 fbt 7x10° 2.5x10° 1x10° 4x10° 2x10* 5x10+*
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Study of t—cH(yy) in ATLAS

Analysis strategy:

ATL-PHYS-PUB-2013-012

> Reconstruct the first top candidate in the cyy channel
> Reconstruct the second top (either hadronic or leptonic decay)
> Extract number of signal events using m, distribution

Extrapolation of the limits based on the analysis at 8 TeV (arXiv:1206.1257)

Considering different scenarios:

Nominal or conservative background

Number of background events extrapolated from the

number observed at 8 TeV (or adding 1o for a
conservative estimate)

Loose or tight jet p_ cuts

30/25 GeV (or 50/35 GeV) on leading/subleading jet

n 1
-
(]

10™

102

JL dt=3ab’, Vs =14 TeV ATLAS Preliminary

— Expected, tight jet P, cuts
«==: Expected, tight jet P, cuts, conservative bkg

-
e
“y
LY
e
-
~
L
L
L]

....... Expected, loose jet P, cuts
. . = Expected, loose jet P, cuts, conservative bkg

N
5
.
.
.
.
-
.
-

T T T IIII}:

-t

Br(t — cH) (x10%)

LHC limit with 3 ab?*: BR(t - cH)<1.5x10* at 95% C.L.
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Conclusions

Several measurement in top physics will profit from
the increased top production cross-section at 14 TeV and
a larger integrated luminosity

14 TeV LHC with 300 fb* will allow precision SM physics for top:
> m_with sub-GeV uncertainty

> Comparison of diff. cross section with theoretical models

Boosted top reconstruction studies needed
for searches and precision physics measurements

BSM physics searches involving top quarks:
> Push the limit on tt resonance production at ~3-4 TeV with 300fb™
> Any top-FCNC observation implies new physics
> Precision SM measurements needed for background modeling
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Backup
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m_with CMS endpoint method

Exploit kinematical variables correlated with m,

Fit to the endpoint of three distributions (u,, U,
M,) in dilepton tt events

Precision comparable with other techniques
using dilepton tt events

m =173.9 £ 0.9 (stat) ™7 (syst) GeV
Main systematic contribution: JES

int=5.0fb1 Js=7Tev
T
> 60
¢ ¢ Fa0
¢ ¢ T
¢ ¢ D20}
$ LY R e
¢ M, (GeV) ]
. E
@ i
‘ —
® ]
[ e __
[ e ]
50 100 150 200 250

Mye [GeV]

Eur.Phys.J C 73 (2013) 2494
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Jet grooming

Techniques used to mitigate the effect of pile-up (typically soft radiation spatially
separated from the main energy deposits)

-

Mass-drop filtering: sub-jets with

reduced R and significantly smaller (o } :
mass are constructed. Residual \\a
energy deposits are rejected. o
Ry = min[0.3, %J Filtered jet

Trimming: sub-jets of smaller R are
constructed. Sub-jets with p_

smaller than a fixed fraction of the
p, of the original jet are removed.

Pruning: jet reconstruction re-
applied to all jet constituents. At
each step of the reconstruction the
constituents of small p_ and spatially

separated are removed. nitaliet () p/pI > s o ARy, < Rew  Prunediet

T
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itz

One event observed in ATLAS analysis
(4.7 bt at 7 TeV), in agreement with SM
expectations

ATLAS: o(ttZ)<0.71 pb (95% CL)
SM: o(tt2)=0.14 pb (NLO)

Will largely benefit from the

Increased energy (o x 4)
and integrated luminosity

fb]

l

Hundreds of events expected with

300 fbt at 14 TeV

.

£10°E

2

W 10%
’ 03; j Ldt=4.7 b 'Ns = 7 TevIl ZZ+ets

102§

ATLAS-CONF-2012-126

10¢

I
ATLAS Preliminary

e data
Wiz
[ iw
[ WZ+jets

M (ibZ+ibZ)+X
[ ]Other

eee eep euu P
Channel
Phys. Rev. D 87 (2013) 114006
T |

L [T
Top pair and single top cross sections
with and without accompanying Z

T T

[T

o
o

tt+Z

t (t—channel)
t (t—channel)

!

t+Z (t—channel
f+Z (t—channel

R
LI
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stop

arXiv:1307.7292

Discovery reach for a light top squark < 10007 1 g

based on the decay to: & 90pE- ATLAS simulation \s=14 TeV =

I_ci' - — == 3000 fb ™' discovery reach : =

. . . = 800 uus 3000 fb* exclusion 95% C.L. -t1 _)t+x (m > m) 1-lepton (en) + jets =

tOp + |IghteSt SUDeI’Sym_metrlC partlde E —  —— 300 b discovery reach -t1 —>b+x (m m 20 GeV): 2-lepton (en)

bottom + lightest chargino 700E" mi it e st o, 47 =

600 - - - we,, =

500E 7 E

4 N( N o e e g

v 2 b quarks 400 >~ % E

v Top quark = % =

. Large missing 2 W bosons | 300 “, % -

» Large missin % =

transverse g g 200 R =

transverse 100 L s =

momentum % % -

\ ) \ momentum ) 0 1% 2l |:
400 500 o600 700 800 900 1 000 1 100 1200

m; [GeV]

Increasing the total integrated luminosity from 300 fb to 3000 fb™
increases the stop mass discovery reach from ~800 GeV to ~920 GeV.
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