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Outline IN

Standard Model measurements using boosted top quarks in
ATLAS

Using 20 fb-1 of pp collision data at Vs = 8 TeV

tt differential cross section

- measurement of tt production differential cross section and
comparison with NLO Monte Carlo generators

- evaluate systematic uncertainties associated with the
reconstruction techniques

tt charge asymmetry

- measurement of the charge asymmetry in a region with
enhanced gq production

- test compatibility with New Physics scenarios
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Basic ingredients: |+jets channel INFN
/ Branching fractions for tt events\

di-lepton Leptonic top
(10%)d+jets « Combination of lepton,
full . | Jet and ETmiSS
h?jg%’c ' | - Using leading p; jet
in a cone around the lepton
(exploit boosted topology)

Lepton

Jet (b-tag)

Event topology

« Spatial separation between hadronic
and leptonic top candidates

« At least one b-tagged small-R jet
associated with a top candidate

> Hadronic top
- Identified with a high-p_ large-R jet
« Jet trimming algorithm applied
(suppress pile-up and underlying event)
» Tagged using jet substructure
y (m,>100 GeV and Vd,,>40 GeV)

~§
. ~N
Large-Rjet % w e

A= g
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Purity: 85%

Sample composition

W+jets and multijet yields obtained using data-
driven techniques.
Other MC yields normalized to the best
theoretical knowledge.
Main background contributions:

* WH+jets
* tt dilepton
« Single top
* Multijet

Small excess in MC yields (within uncertainties)

e+jets u+jets
tt (+jets 3880 4+ 430 3420 + 380
tt dilepton 199 £+ 27 169 4+ 24
W+jets 235 4+ 54 226 £ 50
Single top 133 £ 22 134 £+ 29
Multijet 91 £ 17 3+1
Z+jets 34 + 18 14 + 8
Dibosons 22 £+ 12 18 £ 10
Prediction 4600 £ 470 3980 + 410
Data 4145 3603
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Phys. Rev. D93 (2016) 032009



tt differential cross-section
as a function of the top p.

for boosted top quarks
in Vs=8 TeV pp collisions

Phys. Rev. D93 (2016) 032009

HepData ins1397637
RIVET ATLAS 2015 11397637
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.032009
http://hepdata.cedar.ac.uk/view/ins1397637
https://rivet.hepforge.org/trac/browser/src/Analyses/ATLAS_2015_I1397637.cc

Motivation

Top quark physics at the LHC allows precision tests of the SM
e tt production cross section computed at NNLO
« Recently completed calculations of differential cross sections at NNLO

arxXiv:1511.04716

Test SM prediction for tt production in the high-p, 3 TLAS
region ,:fo_r— o \s=8TeV, 20.3 b
* Previous analyses suggest NLO predictions °

slightly overestimate measurements T
« Sensitive to PDFs 5

» Relevant for BSM physics searches 10°
« Study the performance of boosted object

[T IIIIIII| I IIIIIII| I IIIIIII| I I[IIIII| I IIIIIII| I IIIIIII|
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Fiducial phase-space

e Data
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..... MC@NLO+HW AUET2
—— MadGraph+PY6 P2011C
.......... PWG+HW6 AUET2

Stat. unc.

Stat.+Syst. unc.

| | IIIIIII| | IIIIIII| | IIIIIII| | IIIIIII| | IIIIIII|

. . . . 10
reconstruction and calibration applied to SM

measurements e :
C - ——— :
g © 14_ .............................................................................................................................................. 4

%‘5’ 1.25—
do g e S — ,...4......4,..........4,. E

Focus on measurement of 0 200 400 600 800 1000
d p T ,had .top ptT’had (GeV]
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https://arxiv.org/abs/1511.04716

)

Differential cross sections at NNLO LlyN

.. NNLO p———ed |
NLO
0 N |

arxiv:1606.03350

Recent NNLO calculation of tt production
differential cross section recently available 10” _
(Czakon, Heymes, Mitov) o2 b B

Also investigating the role of the PDFs
and the choice of the dynamic scale

do/dpr 4+ [pb/GeV]
.

Prop slope slightly corrected with respect 107’ :
to NI—O 1078 | ..... ..... ..... ——

NNLO/NLO

NLO/LO

= oo 00 D e 0 = R e Oy
T

0 400 800 1200 1600 2000
PT,avt [GeV]
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https://arxiv.org/abs/1606.03350

Cross section measurement INFN

C

Measure tt production differential cross section as a function of the p; of the top quark
« Particle-level correction: p; of tagged particle-level trimmed R=1 jet

- In afiducial region defined to closely follow the event selection using “stable”
particles (t > 0.3x10-10 s)

- Minimize the extrapolation and the theoretical uncertainty
« Parton-level correction: p; of the top quark just before decay and after radiation
- In the full phase-space of events with pr,,, > 300 GeV

- Allow comparison with NNLO calculations

Schematic representation of tt event sets

Full phase space

Full phase space with p.>300 GeV

Inside fiducial region

Pass selection .
at particle-level

at detector-level
M. Negrini - BOOST 2016



Correction procedure INFN

1

—

N—

Input:

after subtraction

—7_

measured number of events

of the background contributions

S m

i i
Ap T,ptcl‘gf ptcllreco Jj

C

-1 N/
1] reco'ptcl ( reco reco bgnd)

4

v

10°

102

Events / GeV

10

—
<

_

Pred. / Data
N

0.8

I II|IIII+

ATLAS \s=8 TeV, 20.3 fb™

—@— Data

[ tt Single lepton

B tt Dilepton
Wijets

B Z+jets

I Single top
Diboson

R Multijet

IIIIIII| | IIIIIII| | IIIIIII| ] IIIIIIIi-

300 400 500 600 700 800 900 10001100 1200
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Efficiency

Correction procedure

1 _
. Z Mij reco'ptcl

|

J\\

INFN

J J
(Nf €co Nreco,bgnd)

e “4'7‘ ....... - 5 1200 p T
ook A TLAS Simulation E & 1100F TLAS Slmulatlon
085— \s = 8 TeV, Detector — Particle _5 l_.|— P fe=8TeV
-8E 3 Q. 1000 |- POWHEG + PYTHIA
07F E Qo - 2 16 81
F i S 900 f
0.6 = S r
E E = E
o5t . = § 800
0.4 E 2 700 112 24 64 7
03 = ) =
- E “~ B00F 12519 68 6
0.2 = % C
B E 3] C1 2 62751 12
01 E € 5005, 52854 11
Eovvi bbb boe b b by g 00 g o C5 2857 10
300 400 500 600 700 800 900 1000 1100 1200 400 5064 10

Particle top-jet candidate P, [GeV]

Correct for events in
the particle-level fiducial region
failing the detector-level cuts

30
300 400 500 600 700 800 900 100011001200

B8 14, i b L

T

Illlll\Ill\lllll\|‘|1|\||||||||||||||||||\|

—100
—190
180
—170
{60
{50
—40
{30

Reconstructed top-jet candidate P, [GeV]

(regularized unfolding technique)

Correct for resolution
through inversion of the
migration matrix

Acceptance correction

1.1_ \\\\\\\\\\\\\\ 'l_l—rl \\\\\\\\\\\\\\\\\\\ ]
L ATLAS S|mulat|on .
1|~ ¥s=8TeV, Detector — Particle 1
0.9~ — =
: —— :
0.8~ B
0.7 -
N T T T I TP T .

300 4oo 500 600 700 800 900 1000 1100 1200
Reconstructed top-jet candidate P, [GeV]

o
Correct for events
passing RECO selection
but outside the
particle-level fiducial region

N— S

Corrections computed using nominal POWHEG+PYTHIA sample
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Systematic uncertainties

Detector related systematic uncertainties:
« Largest contribution from large-R jet energy scale calibration
« Dominant systematic uncertainty for particle-level cross section

« Background modeling and normalization: small

« MC generator modeling:
« Evaluated comparing the effect of the nominal unfolding on different generators
« Effect of NLO ME generator, PS/hadronization model, ISR/FSR, PDF separately

Relative uncertainty [%]

IIII|IIIlIIIIIIIlIlllIII'III

evaluated
« Dominant systematic uncertainty for parton-level cross section
S0 o SO
455_ Fiducial phase-space ATLAS _E oo 45:_ Full p?asle-uspace_ ATLAS
ol Uncertainty \s=8TeV,203 1" 3 = - _Egttz Stgﬁset?fs':y \s=8TeV,203 1"
E S i ici 1 e — -« b-jet taggin icien
A0E 1 DA RSt ve vic ] £ 405 ..... téfge;“;ga"(jggg? dttt Va MG
35 o Il:gltgg:g E:JJES; tsggglogy = 8 35:_ :: L;;SE-R gJEsg tsoaplblogy
Eoee {t generator 3 S mEEEED tt generator
30 ---- PS/Hadronization - o 30 ---- PS/Hadronization
- ] > =
25 = © 25
= - [} E
20F B C 20 e e
15E ] 15 . wmEmm o
10 — e o
5E ;__,;.:_-:-‘-j-‘——':'{j:j:::“ - 53__—-~—:_
et vm el E 110 1 L 1 1 T2 F o T measkussamban g =t I T N I
300 400 500 600 700 800 900 1000 1100 1200 300 400 500 600 700 800

Particle top-jet candidate P, [GeV]
M. Negrini - BOOST 2016
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Top quark P, [GeV]
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[fb/GeV]

3

do /d
it

Pred. / Data

10

-

10"

102

Results and comparison with theory

e T ——— =
;—." N Fiducial phase-space E
L *ma — Data _

*m POWHEG+PYTHIA
= a o ALPGEN+HERWIG 3
= o = MC@NLO+HERWIG -
- m4 o POWHEG+HERWIG -
L . _
- e —
= ATLAS -
[ Vs=8TeV,203fb" ° 7
n A
Err | PPLEPP R P PR { T PP A LPPR APRLPTL PP P P | FRTTT Pr e | ST P | P PR P LI | IPPL PP P P P PP PP PR —
° ° [ ) [ )
I DO, 2O, AU
KL ST S =
PRTYT SRS [T UT SN ST N ST SHNN SRS NN SN SR ST S SN SR T ST SR SN T ST SN SN N ST S ' L L
300 400 500 600 700 800 900 1000 1100

Particle top-jet candidate P, [GeV]

1200

‘T [fb/GeV]

do /dp

Pred. / Data

102

—
o

107

)
INFN

C

ErrrrrroroTT T LA L L L L L T
- Full ph 3
= u Dptase-space 3
—— = Data _
= o POWHEG+PYTHIA —
E — - o ALPGEN+HERWIG 3
= hln/N o MC@NLO+HERWIG .
— o A POWHEG+HERWIG I
| L oA ]
o =
= __oa -
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| Vs=8TeV,20.3f0" ]
= o 3
- L=l A =
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300 400 500 600 700 800 90 1000 1100 1200
top quark P, [GeV]

» Total cross section for predictions normalized at NNLO. Theoretical uncertainties

not included

* MC generators tend to overestimate the measurement
 Measurement dominated by a few uncertainties correlated between bins
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[fb/GeV]

3

do /d
it

Pred. / Data

h

damp

Effect of h damn and PDFs

- regulates the amount of high-p_ radiation
- settom, Oreo in ATLAS

1071 L L B L B B B = — 102 — B e e e T =
= Fiducial phase-space 3 % Ko Full phase-space =
C vy Data m (O] — v, Data ]
B Vie v POWHEG+PYTHIA CT10+h,, = i ) - T v POWHEG+PYTHIA CT10+h, =co .

- v POWHEG+PYTHIA CT10+hy, =M, = oL e POWHEG+PYTHIA CT10+h,, =m,,  __|
e v 4 POWHEG+PYTHIA HERAPDF+hy, = a S Ya 4 POWHEG+PYTHIA HERAPDF+hy, = 3
= =l o POWHEG+PYTHIA HERAPDF +h, =My, S8 = Vg o  POWHEG+PYTHIA HERAPDF+hy, =m,,, ]
- YVae - © L |
C 7] gel VYo
vy 1= =
107" == — = = YVao 3
= ATLAS = _ ATLAS ]
[ Vs=8Tev,2031" v . N . _ 10 Vs =8 TeV, 203" —
= Y A ® =
© 2 _—' .............. | TR ITTP oow o | A P P s P L St PP s P e e | T ITTL TS FT | R s e s | P P P s AP v s |
© -
L] R coeennn s Mg fo YRTTTTN
S P RS SRR TR
i)
. o (11 P e et T T e e T e P T i
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300 400 500 600 700 800 900 1000 1100 1200 300 400 500 600 700 800 900 1000 1100 1200

Particle top-jet candidate P, [GeV]

IS a parameter that controls ME/PS matching in POWHEG:

-
INFN
_
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Data/MC agreement

 Measurement dominated by a few systematic uncertainties — fully correlated

between different p_ bins

« Covariance matrix needed to compute the x? and assess the agreement between

the tested MC models and the measurement
« Tested at particle-level, less affected by modeling uncertainties

MC generator PDF Y2 p-value

POWHEGH+PYTHIA hqamp = Miop + Electroweak corr. CT10 9.8 0.28
POWHEG+PYTHIA hgamp = Mtop CT10 13.0 0.11
POWHEG+PYTHIA hgamp = 00 CT10 15.6 0.05
POWHEGHPYTHIA Agamp = Miop HERAPDF 9.4 0.31
POWHEGHPYTHIA Agamp = 00 HERAPDF 10.9 0.21
POWHEG+HERWIG CT10 8.2 0.41
MCQNLO+HERWIG CT10 12.3 0.14
ALPGEN+HERWIG CTEQG6 33.1  5.9-107°

In general, MC simulations are in reasonable agreement with the measurement

M. Negrini - BOOST 2016
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)
? How to test your favorite model? INFN
C
e Results included in HepData
- Differential cross-sections at particle and parton level
— Covariance matrices at particle and parton level

- Breakdown tables of systematic uncertainties

 RIVET routine to reproduce the fiducial measurement of the
differential cross-section at particle level

M. Negrini - BOOST 2016 15


http://hepdata.cedar.ac.uk/view/ins1397637
https://rivet.hepforge.org/trac/browser/src/Analyses/ATLAS_2015_I1397637.cc

tt charge asymmetry
for boosted top quarks

in Vs=8 TeV pp collisions

Phys. Lett. B 756 (2016) 52-71

M. Negrini - BOOST 2016
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http://www.sciencedirect.com/science/article/pii/S0370269316001519

-
Motivation INFN

A forward-backward asymmetry (A_)) is expected at pp colliders.
A . observed at the Tevatron is larger than the SM expectations and dependent on m...

Discrepancy reduced to 1.5¢ level after inclusion of electroweak effects and NNLO
calculation.

A . cannot be accessed at pp colliders. Arelated charge asymmetry (A.) is defined:

_N(Alyl>0)—=N(Alyl<0)
N(Aly[>0)+N(Alyl<0)

A, with:  Alyl=|y ||y

For qq initial states a positive A. is expected. tt production at the LHC is dominated by the gg
initial state (~85% of the events).

Standard model expectation: A_ ~ 1%.  (see arXiv:1109.6830, arXiv:1406.1798, and references therein)

By adopting the boosted approach: )
« combinatorial ambiguities in the reconstruction of the tt system are reduced
- the fraction of qq initiated processes is enhanced, increasing the sensitivity to A_ in the SM

 the sensitivity to possible BSM effects at large invariant mass increases

M. Negrini - BOOST 2016 17


https://arxiv.org/abs/1109.6830
https://arxiv.org/abs/1406.1798

Events/100 GeV

Data/Pred.

Event reconstruction INFN

 Only events with reconstructed m. > 750 GeV considered — worse
performance in the reconstruction of the boosted top quark at low m,
 Mass resolution ~6% over a broad range of m,

» Large dilution factor: D = 2p-1 = 0.75 (p is the probability of wrong Aly| sign)

25001 ATLAS ¢ Data g 25001 ATLAS ¢ Data
Vs =8TeV, 20.3 fb”’ J# 2 Vs =8TeV, 20.3 fb! It
[ Wijets o 0 Wijets
Bl SingleTop | i 2000} B SingleTop |
1 Others ¢ 1 Others
1500| '
1000+ . ¢
500} -
. ———n e o . 4__%
4T 1 - 1.4¢ 1
3
10++ -------------- Rt Ty T T PERPEEER
++++—+—_+__+_ + -+ S — - —
06f | RN k coeft—
1000 1500 2000 2500 3000 20 -15 10 -05 00 05 10 15 20
mg; [GeV] Aly]
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Correction procedure INFN

C

Unfolding procedure applied to correct the A_. measurement to the parton level

in the phase space covered by the measurement (m. > 750 GeV, |Aly||<2)

 The asymmetry in the full region is obtained by correcting the content of four
Aly| bins (boundaries: [-2.0, -0.7, 0, 0.7, 2.0])
- The differential measurement with respect to m.. is obtained using the overall

migration matrix
Differential Response Matrix

L ATLAS simulation

o [GEVIAly|

£ 1300

- 1.5

; -

900 =1

750 I | | | | | | | 0

0 750 900 1300
. [GeV]:Aly|

mtt,tru
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Uncertainties (I./ N

Statistical uncertainty: 2% (full fiducial phase space)

Detector related systematic uncertainties:

« Largest contributions from jet energy scale and resolution of large-R and small-R
jets and from b-tagging

« Overall limited impact on the result (0.4%)

Background normalization: negligible

MC generator modeling:

« Evaluated comparing the effect of the nominal unfolding on different generators

« Effect of NLO ME generator, PS/hadronization model, ISR/FSR, PDF separately
evaluated

* Represent the dominant source of systematic uncertainty (2.5%, all combined)

Unfolding uncertainty: estimated artificially injecting A _ values: small (0.5%)

Total uncertainty in the full fiducial phase space: 3.2%

M. Negrini - BOOST 2016 20



Results
: : _ o 0.3
Results compatible with SM calculation at <
the NLO
0.2
Form.>0.75 TeV and [Aly|| < 2:
A, = (4.2 +3.2)% 0.1
SM prediction: A_ = (1.60 £ 0.04)% 0
-0.1
Largest discrepancy with the S.M prediction 0.2
observed for m.=0.9-1.3 TeV is 1.60

[ |
¢ data ATLAS 8TeV, 203 fb!
— NLO

| | -
>0.75 0.75-0.9 09-13 >1.3

M. Negrini - BOOST 2016

m. interval [TeV]
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Interpretation INFN
C

. . . . Models:
SM e_xtensmns including heavy particles can . Heavy W' boson exchanged in the t-channel
predict an enhanced A_ at the LHC. .

Each dot correspond to a choice of mass « Doublet ¢, or sextet Q* scalars
(100 GeV - 10 TeV range) and couplings to

SM particles. t-channel heavy W' disfavored in the

highest m.. bin.

O.2||| T T 1 :"' ] \‘&llll|lllll|||:
I i 0.4 \ o O -
’>\0.15_— 7 ~ 0.3:— , —:
, ; W
S - CHE e _
[ ] 0.21- -
Lo \ i ]
N 0.1 ] "
o -
A nO
£ 005 £
O
O
< <

O SM— -O evatron: PF{D87/092!002; PRD84/112005
Tevatron: PRD87/092002; PRD84/112005 ’ E ‘ odels: PRD 84/115013; JHEP 1109/097
IMOIdellS: F:RD 8‘1‘/11150:3;|JHEP|11?9/(1)97| _O 2 : Q\W PR T AN RO TR N S N S R
0 0.1 02 03 04 05 0 0.1 02 03 04 0.5
A (PP, 1.96 TeV) A (PP, 1.96 TeV)
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Summary (I./ N
» Boosted object reconstruction techniques used to perform top production measurements

. tt differential cross section at high-p;

- NLO MC tend to overestimate measurement at high-p+: confirm previous observation
obtained with different (resolved) event reconstruction technique

- Systematic uncertainty related to large-R jet calibration dominate the particle-level
measurement

- Modeling uncertainties becomes dominant in the parton-level measurement
- RIVET routine and HEPDATA including covariance matrix available
« tt charge asymmetry at high-p,
— Investigate region of the phase space where A is expected to be enhanced due to
SM production mechanism
- Unambiguous event reconstruction with large dilution factor

- Small systematic uncertainties related to object reconstruction and calibration.
Modeling uncertainties are dominant

- Sensitivity to BSM physics effects, especially at very large m;

M. Negrini - BOOST 2016 23
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g9 aq

Tevatron o o
(Pp @ 2 TeV) 10% 90%

LHC o o
(pp @ 8 TeV) 85% 15%
LHC 90%  10%

(pp @ 14 TeV)

Theoretical predictions at NNLO+NNLL

- Uncertainty: ~2% (Tevatron), ~3% (LHC)

- Comparable with experimental accuracy

Main theoretical uncertainties: scale uncertainties, PDFs, o, m,
Sensitivity to PDFs

tt production at the LHC testing large-x gluon PDFs

\x ~ 0.18 (Tevatron)
X~ 0.04 (LHC 8 TeV)

HERA I+I1 inclusive, jets, charm PDF Fit

x’~§/s~4m:ls

1

xf

Q* =10 GeV*

June 2011

—— HERAPDFL1.7 (prel.)

o(tt) theoretical predictions at NNLO+NNLL

Collider |00t [pb]| scales [pb] | pdf [pb]
Tevatron | 7.164 |75 a0 500 | 01301700
LHC 7 TeV | 1720 | "5uton | “anioan)
LHC 8 TeV | 2458 | "5l | “oaony
LHC 14 TeV| 953.6 | "55555%) | “arsqiion

Czakon, Fiedler, Mitov, Phys.Rev.Lett 110, 252004 (2013)
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tt production at the LHC

| Tevatron combined 1.96 TeV (L < 8.8 fb .. _
Z ATLAS ep 7 TeV (L =4.6 fio! )( ) ATLAS+CMS Preliminary June 2016
e CMSep7TeV(L=51b")
| m ATLASepsTeV(L=203 ") LHCIOpWG
— e CMSeusTeV(L=19.71") =
— v LHC combinedeu 8 TeV (L = 53 20.3 fb ) —
~ m ATLASep13TeV(L=321b") =
~ e CMSeuni13TeV(L=43 pb 50 ns) ]
~ v CMSeni3TeV(L=221f" 25 ns) T
— A ATLASee/up13TeV (L= 85 pb Y 1 T T 1
O ATLAS l+jets 13 TeV (L =85 pb ) [ ’
~ 0 CMSl+jets 13 TeV (L =42 pb’) [ ] 7
9001 -
:_ E .............. Tl S BT _:
~ 800 + '{' T 1 =
B I o' A _
B 700F 1 7
— ——— NNLO+NNLL (pp) [ 1
——— NNLO+NNLL (pp) ! ! L 1 —
| Czakon, Fiedler, Mitov, PRL 110 (2013) 252004 13 ¥s[TeV] _|
— NNPDF3.0, Mop = 172.5 GeV, OLS(MZ) =0.118 = 0.001 -
[ I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 ]
2 4 6 8 10 12 1
Vs [TeV]
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Event selection and fiducial region

)
INFN

C

Cut Detector level Particle level
e + jets 1+ jets
20| < 2 mm |z0| < 2 mm and |dy/o(dp)| < 3

Lentons I nin: < 0.05 Lnini < 0.05 |77| <2.5

P | <1.37 or 1.52< |n| <2.47 In| <2.5 pr > 25 GeV
pt > 25 GeV pr > 25 GeV
pt > 25 GeV
Anti-k; R = 0.4 jets | <2.5 i <22'i .
JVFE > 0.5 (if pr < 50 GeV and || < 2.4) pr > 20 €

if AR(e,jetp_g4) <0.4:
jeth_o4 = jetp_ga —€ : - _

Overlap removal if AR(e,jet’z_p.4) <0.2: if AR(p,jetp_g.4) < 0.04+10 GeV/pr(p): None

e removed and
. I . !
Jetp_gy4 =Jetp_og4 T €

1 removed

miss W
EF"™ mop

ERs > 20 GeV, B +mY > 60 GeV

Leptonic top

At least one anti-k; R = 0.4 jet with AR({,jetp_q 4) < 1.5

Hadronic top

The leading-pt trimmed anti-k; R = 1.0 jet has:
pr > 300 GeV, m > 100 GeV, v/d12 > 40 GeV

AR(jetg_1.0.jetr—0.4) > 1.5, Ap(€. jetp_ o) > 2.3

b-tagging

1) the leading-pr anti-k; R = 0.4 jet with AR({,jetp_g4) < 1.5 is b-tagged
2) at least one anti-k; R = 0.4 jet with AR(jetpz_; o,jetp—o.4) < 1.0 is b-tagged

At least one of:

M. Negrini - BOOST 2016

27



Theoretical uncertainties using MCFM

[fo/GeV]

]

do_/d
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Pred. / Data

AR B L L LS B L BLELELELE BN L L L B

102 = ATLAS 20.3fb", Vs =8 TeV —
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Charge asymmetry: summary

ATLAS+CMS Preliminary LHCtOpWG

tt asymmetry

\s=7TeV Sept 2015

total stat
A t(stat) t(syst)

ATLAS+CMS Preliminary LHCIOpWG

tt asymmetry

ATLAS l+jets H—=
arXiv:1509.02358

CMS l+jets template H-eH
arXiv:1508.03862

CMS l+jets —e—H

arXiv:1507.03119

V\s=8TeV Sept 2015

0.009 + 0.004 £ 0.005

0.003 £ 0.003 £ 0.003

0.001+ 0.007 £ 0.004

ATLAS l+jets boosted

0.043 £ O.OI1 9 £0.026

(M >0.75TeV && A y|| < 2) f
ATLtft\S-CON F-2015-048

ATLAS l+jets J—r—| 0.006 £ 0.010 + 0.005
JHEP 1402 (2014) 107
CMS |+jets H—e—H 0.004 £ 0.010 £ 0.011
PLB 717 (2012) 129
ATLAS+CMS l+jets = 0.005 +0.007 * 0.006
Preliminary
ATLAS dilepton H——s—+ 0.021+0.025 +0.017
JHEP 05 (2015) 061
CMS dilepton H—e—H -0.010 £ 0.017 £ 0.008
JHEP 1404 (2014) 191
lepton asymmetry
ATLAS dilepton p—o—H 0.024 £ 0.015 £ 0.009
JHEP 05 (2015) 061
CMS dilepton F—o— 0.009 + 0.010 + 0.006
JHEP 1404 (2014) 191
| | I
-0.1 0 0.1
AC

—-0.05 0
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Dilution factor In AC measurement

Dilution Factor
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