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I L HO: lop quak tactory

Heaviest particle of the standard model

— Life-time shorter than hadronization time
Privileged window to search for new physics.
The LHC is a top quark factory.

— More than 12M tops have been produced.

The large number of top events allow the study
of its properties.

Top quark decays almost 100% of
the time in h+W.

Top quark events are classified
according to the decay of the W
bosons.
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Top pairs is the dominant produced process, but single
top are also produced.
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Top Pair Branching Fractions

“alljets™ 46%

ttjets 15%

u+jets 15%

ct+iets 15% ] 3
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NClL3 ve TQo par production

7 and 8 TeV

Many measurements of the inclusive cross-section have been performed

ATLAS+CMS Preliminary o, summary, \s =7 TeV TOPLHCWG Sep 2014 ATLAS+CMS Preliminary G summary, \s = 8 TeV TOPLHCWG May 2015 GOOd agreeement Of
"""" NNLO+NNLL (Top++ 2.0), PDF4LHC, me,= 172.5 GeV _— stat. uncertainty

I scale uncertainty — — — totaluncertainty | | E-.NL?J}'\%LSL((;LO\FI)H 2.0), PDFALHC —_ stat. uncertainty all measurements

scale ® PDF @ ag uncertainty 0, =(stat) =(syst) =(lumi) top = — — — total uncertainty . .
J  scale uncertainty . o sty +sysy=um) | With SM predictions
scale ® PDF @ a4 uncertainty i

ATLAS, l+jets 179+4+9=+7pb L,=0.7 fo"

ATLAS, dilepton (*) 173=6"1f *Spb Lo=0.7 " .

ATLAS, all jets () 1 167+ 18+ 78+ 6 pb La=1.0f" ATLAS, lepton+jets 260+ 17" g? +8pb EXperlmental

ATLAS combined 1772327 pb 07101 arXiv:1504.04251, L,,=20.3 b sl

' TR e ‘ uncertainties
CMS, I+jets () 164+ 3«12+ 7 pb L;,=0.8-1.1 fb”
CMS, dilepton (4 17024x16=8pb  L=t1i’ CMS prel,, lepton+jets |—— o 228+ 92+ 10pb smaller than the
T9 5t

CMS, Tyt () = 149 = 24+ 26+ 9 pb Lo=1110" CMS-PAS TOP-12-006, L,,=2.8 fb”" th t 1

CMS, all jets (*) ] 136+ 20+ 40 = 8 pb Ly=1.1 16" eoretica

CMS combined 166+ 2+ 11+ 8 pb L,,=0.8-1.1 " (~

i CMS, Iepton+1:h —— 257+ 3+24+7 pb ones 1% more
LHC combined (Sep 2012) 173+ 2+ 8+6pb L,=0.7-1.1 fb” PLB 739 (2014) 23, L,,=19.6 ! .
o recise)

ATLAS, I+jets, b—=Xuv 165+2+17+3pb L,=4.7 o p

[ATLAS, dilepton e, b-tag 1829+ 8.1 4.2 3.6pb L 461" | ATLAS, dilepton ep 242.4+17+55+75pb

ATLAS, dilepton e, N_ -ET™ 181228 27+33pb 1,46 EPJ C74 (2014) 3109, L,,=20.3 fb .

N7 ‘ ATLAS Dilepton emu

ATLAS, 7,4+ 186+13+20=7pb L2110

ATLAS, 7, Hets 194+ 18:6:6 pb Lamt.7 o CMS, dilepton (ee, iy, ep) —e 239.0+ 2.1+ 11.3+6.2pb measurement 1s the
ATLAS, all jets 168+ 12"+ 7 pb L=4.71" JHEP 02 (2014) 024, L,,=5.3 b’ .

most precise

1 +51 1 .

CMS, dilepton 161.9225735;36p0 Lo2at LHC combined ey (Sep 2014) 2415+1.4+57+62pb | Measurement to

CMS, Tyoqt e 143+ 14+ 22+ 3pb Ly=2.2 10" CMS-PAS TOP-14-016

CMS, 7, Hets —_— 152+ 12:32+3pb L3910’ ATLAS-GONF-2014-053 date

CMS, all jets ] 139+ 10= 26+ 3 pb L,=3.51" L =5.3-20.3 fo"

int ™~ -
Effect of LHC beam energy uncertainty: 3.3 pb Effect of LHC beam energy uncertainty: 4.2 pb
(*) Superseded by results shown below the line (not included in the figure) (not included in the figure)
III|IIII|IIII|I I|IIII|IIII|IIII|II IIII|IIII|IIII III|IIII|IIII
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o, [pb] o, [pb]

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/TOP/ 5



13 TeV
e First measurement using 13 TeV data.

e Similar method as used for the most
precise Run 1 measurement.

« Simultaneous fit cross section, b-jet
reconstruction and tagging efficiency.

e Dominating systs: integrated lumi, top
pair modelling

o = 825 + 49 (stat) + 60(syst) £+ 83(lumi) pb

 Consistent with QCD NNLO predictions

Inclusive tf cross section [pb]
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Nclus vetqo par praduction

» 430¢ I | I I ]
§ 4005_ ATLAS Preliminar1y ® Data 2015
W UF \s=13TeV,78pb " [t Powheg+PY ]

350 m Wt

300 1 Diboson

E B Mis-ID lepton
250F P
200F
S —

50

0
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Nb-tag
| T T T | T T T | T T T I T T T | T T T | T T T
® ATLAS dilepton* \s =13 TeV, L =78 pb™! ATLAS Pre”minary

E ® ATLAS dilepton \s =8 TeV, L =20.3 fb™
[ A ATLAS dilepton \s=7TeV, L =4.6fb"
[~ ¥ Tevatron combined* \s=1.96TeV, L=8.8 b

* Preliminary

E==— NNLO+NNLL (pp)

= NNLO+NNLL (pp)
Czakon, Fiedler, Mitov, PRL 110 (2013) 252004
my,, = 172.5 GeV, PDF & a4 uncertainties according to PDF4LHC E

4 6 8 10 12 14
\s [TeV]



Diffgentid tao par pr@ducﬂm

8 TeV
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e Total cross-section measurements show very good agreement with the SM

— New physics could still affect the shape

* Measurements performed in two topologies

Resolved Topology

Boosted Topology

Top p, < 300 GeV

> 300 GeV

Decay products Well separated and can be
reconstructed individually

Not well separated

Reconstruction Top reconstructed from the
decay products

Top reconstructed in a single
large radius jet
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7 TeV JHEP 06 (2015) 100

 Top-antitop differential cross section as a function of the mass, p,
rapidity of the top pair system.

— Measurement performed in a fiducial region "
— Using particle level tops observables
 Analysis performed in the lepton+jet channel b
e Data softer than MC, observed as well in the parton level analysis
|> 10° g., ' " ATLAS \s-7Tev, 461" E '.g ‘ ' " ATLAS \s-7Tev.450" _Q’%' - " ATLAS \s-7Tev,46m" ]
E — sDtaa':esyst. uncert. ] l_'— i - :taat:e)syst. uncert. |Q-_(D| e - :::@SVSL uncert.
sz [ * e I -3 o 10E e s 2107 * T Arernieviiia P
A8 o mEmmme] SIS Pt Slimmmieel gE R . i)
- ] 1 = 10° 1 - -
i ] g — E = L E
10° : i i - ]
B ______T_____f 10-1? 10 =
18 B | C I I I I ]
3 1;-*."'—"_ ————— — — — E % 14— : % 1.4F e
= e——" R E & T T R
i 0.65 ! ! ! E :é- 0.85— _ u% 0.8F | | | | 3
100200300 400 500 g g 06500 7000 1500 2000 2500 8

ly ()| m(tt) [GeV]
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8 TeV ATLAS-CONF-2014-057

First cross section measurement as a function of top py

(boosted)
Semi-leptonic channel with p; of the hadronic top > 300 GeV

Boosted hadronic top defined as a single large-R jet

* Fiducial (particle level tops) and total (parton tops) phase
space measurements are performed Main uncertainties:
» Measured cross section in general lower than predictions, large-R jet energy scale

same behavior observed in the resolved analysis

%l 10 i Data % 102 EEAV Data
©) -\ ® ALPGEN + HERWIG % - O ©  ALPGEN +HERWIG
S~
& i 1\, = MC@NLO + HERWIG = 10 %Z%Y O MC@NLO + HERWIG
_ e N\ A POWHEG + HERWIG o oo A POWHEG + HERWIG
0 - *maY Y POWHEG + PYTHIA 2 1 B OgpY v POWHEG + PYTHIA
= ~ Y 1= g_
T 10 LM B E Zoa”
© = © L
- ATLAS Preliminary o . 10" =ATLAS Preliminary 5 -
102 203 b, \s =8 TeV =4 = 20317, \s =8 TeV D
E 2:_| PERTERTE PRI BEE R R | . | | . P |- | -'(E 2__| MR B R R R L | PR | | P TR 1 1
© = e o © = o
a 1.5F Y A’ M A 1.5 o v v o v
v By By m' HaA n ] A C %VODV o -
5 1E b ks e s S — 5 1;E|AY_CF£V_C_E.AV___A_"A ______ A A B N
= 05p = 056 9
0. . . . . . . . &
O — 1 1 1 1 1 1 1 1
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] top quark p_ [GeV]
N
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S rgle top praduction

7 and 8 TeV

T | T | T | T | | T T | T | T
- ATLAS Preliminary October 2014

- single top-quark production t-channel

Several measurements at 7 and 8 TeV
have been performed

102

Cross section for t and Wt channels

d

NLO+NNLL at m = 172.5 GeV

ZS " MSTW2008 NNLO PDF
| stat. uncertainty

Differential cross-section in the t
channel

10
P s-channel
% t-channel 4.59 fb" arxiv:1406.7844

3 t-channel 20.3 fb™' ATLAS-CONF-2014-007
B Wt 2.05 fbo ' pLe 716 (2012) 142

T Wt 20.3 fbo ! ATLAS-CONF-2013-100

— Y s-channel 95% C.L. limit 0.7 fbo! ATLAS-CONF-2011-118
| 2 s-channel 95% C.L. Iimit|20.3 fbo! ariv:1410.0647

1 | 1 | 1 | 1 | 1 1 | 1 | 1
5 6 7 8 9 10 11 12 13 14
\s [TeV]

|

Upper limit for the s channel

A\

single top-quark cross-section ¢ [pb]

Top/antitop t-channel ratio

Results are compatible with
NLO+ NNLL predictions

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/TOP/ 19
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vV and ttZproauction cress sect

300
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8 V4
 Final states with two, three or four leptons
are considered /
— Simultaneous fit performed in 20 signal ,
and control regions g

* 'The background-only hypothesis with N A —
. - . . = - ]
neither #W nor tZ production excluded 2  [ATLAS Prellliary . ariassestFi -
S - ——— ATLAS 68% CL i
at 7.1c T 500-{s=8TeV, 20.310RE ... ATLAS 95% CL .
i L. § B % NLO calculation* ]
* Measurement dominated by statistical 2 oof B Z Theory uncertainty
uncert ainti es ’3 - I ttW Theory uncertainty :

«F ATLAS Preliminar

10°Eys =g Tev, 203 fb™ [ 5L .

@ Data N Total unc. F L i

W Top [ Charge misID [ [ ] 200
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* Campbell(2012), Garzelli(2012)

1 1 1 1 | 1 1 1 1 | | 11 1 1 | 11 1 | | 111 | I 1 1
OO 100 200 300 400 500 600

ttW cross section [fb]

noZ z z Y74 Z noZ noZ z ee e bu Z z z noZ 0 DF DF DF SF  SF
1-2b  2b 2b Ob 1-2b 1-2b 2b 2b+  2b+ 2b+ b 2b+ 2b+ 2b+ Ob b 2b+ 1b  2b+
3j 3j 4 3j 4j 5j+  5j+ 4+ 3 4j+  2-3j

11
ATLAS-CONF-2015-012
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I \VE SS measuranents ﬁﬂ%gm“..

e Mass of the top is a free parameter of the SM

* Typically the mass is measured in top pair events

—Dilepton and lepton+jet channels

> N ]
* Possible to use other topologies % 0.03- Simulaton, V6= 7 TeV D’"W:‘:z z"‘:
g - My = 1725 GeV ]
—Single top in t channel % OO [y = 1725 cov
 The measurements can be done using % 000'?2
—Template Fit 2 .0_ o E
* Extract the MC mass 00058 E

e Multidimensional fit reduces the JES related of e e 2:20
uncertainties M [GeV]

— Normalized differential cross section of # + 1
jet to extract the pole mass.

e The “pole” in the top quark propagator
13
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VB SS Mmeasuramnents

tt — I+jets and #t — dilepton 7 TeV

§ O amas R
3 sool 's=7TeV. 46 fo! — :Z:: ::: background |
 Lepton + jets channel uses a three- . ; Uncertainty
dimensional template N
— Determines the top quark mass, JSF and 200
bJSF oo
— ATLAS’s most precise measurement fa0 140" 150 160 170 180 190 0 210 22
e Dilepton channel uses a one dimensional 8 T amas - dna il
> 600l /s=7 TeV, 4.6 fb — g::: ::: background |
ﬁt L% 500 + Uncertainty
e The /+jets and dilepton results are 400
combined 300
200
100
Miop = 172.99 £ 0.48(stat) £ 0.78(syst) j—

Main uncertainties

lepton+jets: JES, b-tagging
Dilepton: JES, b-quark JES 14
arXiv:1503.05427 submitted to EPJC
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V& ss measurement Insingle-top

8 TeV

> 10— T 1 T T L B N
8 | e (s=8TeVdata 5 — i
* First measurement of top mass in R A A ]
2 | _|n.gle-top t-channel signal |
single top decays @ 1000—! Background ]
| ATLAS Preliminary + p ]
* Template method using the invariant : [Lat-203'1
mass of the lepton and b-jet 5001~
—Reduce systematic uncertainties i
. .. 60 80 100 120 140
* Using neural network to optimize the m(ib) [GeV]
purlty ~5O% g : gJT{e-thSRPr:I"ergtipofz + muons e DATA \‘s:8TeV:
. . . . . £ 20000 — X\ I t-channel —
e Main uncertainties: JES, Hadronisation, & \ B (i channel 4
. : ] Z+Je|t2 glboson :
W+jets bgr. [ ncenanty
10000 — JLdt:ZO.Sfb'1_
Miop = 172.2 £ 0.7(stat.) £ 2.0(syst.)GeV :
;;- :0:40_ 01 02 wo'.3 04 05 06 07 08 09 1
= NN output

ATLAS-CONF-2014-055 -3
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—0le mass measurement [N i el s..

7 TeV
- Hard gluon radiation of top quark depends on mass of the top
2m
1 do tf+1-jet 0

ole ole Ps = )
R(mf 9pS) — (mg apS)a ’ ‘\/Stt_+1-jet

Tirl-jet AP

800 TTTTTETETT

L U L L TrrrrrTrrTTTTTTT
F ATLAS @® Data

?B 700:_\‘5—7TeV46fb" [t m=172.5 GeV _i
. . = E T / [ Background =
- Unfold R + extract the pole mass using NLO calculation g 0 F By, 7
400F- 4. % 3
_ : e e 00f- ’ ? -
- ¢ system is reconstructed by chi2 minimization 200 . E
100E- ' =
of — '
. . . 5 2, T T T T T T T T T
- Extra jet is required to have a p. > 50 GeV g , 5
1 o », Y ) ) 9,
o f ¥ N
| I T
Py
mpP = 173.7 £ 1.5 (stat) & 1.4 (syst) " 52 (theory) GeV
~ 4SS 7 71— 1 T 1
g o amas st
. - o S; 3,5§ \s=7 TeV, 46" 7" ggg%’v - ,
Main systematic uncertainties: F o Toevibestih 3
25F = =
- JES + b-quark JES . : i3 = E
% SR/F SRq J This result represents the most precise 1.5 - E
PDF measurement of the top-quark pole mass 13 - E
_ to date.
- Theory Uncertainties
= 16
& 0.7

arXiv:1507.01769, subm. to JHEP

0 02 04 06 08 1
p, (parton level)



7 TeV and 8 TeV
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—0le mass measurament IniH es

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/TOP/

ATLIAS Preliminlary Top qluark pole massldeterminations
compared to direct measurement

DO approx NNLO: MSTWO08, 1.96 TeV 2009 169.1 if

DO approx NNLO: MSTW08, 1.96 TeV 2011 167.5_+j'§

CMS NNLO+NNLL: NNPDF2.3, 7 TeV 2013 176.7?2'2

ATLAS NNLO+NNLL: PDF4LHC, 7 TeV 2014 1714 £ 2.6

ATLAS NNLO+NNLL: PDF4LHC, 8 TeV 2014 1741 £ 2.6

ATLAS NNLO+NNLL: PDF4LHC, 7-8 TeV 2014 172.9?2'2

ATLAS NLO: fi+1 jet, 7 TeV 2014* 173.7_+2'?

Direct reconstruction LHC+Tevatron 2014 173.3 i. 0.8

NI TR S RS SR SR RSN SNS N NS R RS

140 150 160 170 180 190

m " [GeV]

t

17
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SD ‘ m GO’/ r@at ‘Om Phys. Rev. Lett. 114, 142001 (2015)

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
8 TeV

 Top pairs produced via the strong interaction are produced almost unpolarised

— Spins are correlated and information transferred to decay products.
* 'The correlation is extracted from dilepton events

— Difference in the azimuthal angle of the two leptons

— Used to probe BSM

» Top squarks with masses between the top quark mass and 191 GeV are excluded at the 95% confidence level

tf, production, ;> b 7, / T ¢ X7/ t> Wb ¥ /T t X,

5 1 6000:_ I ) I Dlat'a I l I I I I ' IAITL'AISI _: ;‘ 450_L LI | L | L | T T 17T | T T 1T | T 17T T 171 I__
ﬂ 14000__ SM i 7 8 C ATLNAS Vs=8 TeV, 20 fb”' %' 40
5 12000; [] no 1s=8TeV, 203" § = oof —in'h watt comined g9 -
r ff (A=0 — C M 1 0, 00 ' € 20
w T ] & - EmioWbymiryY  ww
C ] - EEtT Wby t1L, t2L 10
10000}~ [ Background - /O i ep t i o .
C T lan ey e = T Emisbiry tc, tiL 170 180 190 200 210
8000 C |:| t1t1 ’ 180 Gev =S ] 300__ ’_.t1 " ¢ an1 [GeV]
- — _ Fit 8= ] - —— Observed limits =-=- Expected limits All limits at 95% CL ]
gooo — - Ft o] = : , mits at ]
o ] 250{— =
4000 gz - = .
2000 3 200F =
B e - .
O 150_— -]
1.2F ' ' ' ' = :
o 1 100 =
R e ]
o o : -
0 85; i I I I I §| L] 19
) O 200 300 400 500 600 700 800

A(]; [rad] / = m; [GeV]
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= ONC inthe tileptan channg =

8 TeV S AN MM A A M A
10) - ATLAS Preliminary ¢ data 1
< L ---- ft— bWqZ signal |
u,c % 5r's=8TeV,20.3 fb™ vz §
g r Il other 31 ]
e Flavor changing neutral currents are predicted s —
by th e SM ; V) stat. uncertainlyg
3— —
t q, & :
—Highly suppressed by the GIM mechanism Z i ;
e Looking for tt events with one top quark t—qZ i i —
. N 75 80 85 90 95 100 105 110
and the other +— bW with both bosons decaying m, [GeV]
. Faryd 1E| TTTTTT T T TTTTIT T T TTTTIT T T TTrT T |||||||| T ||||H‘£
leptonically S E NP
\..I/ o EXCLUDED
o 1071 LEP REGIONS -
. e e . . . . . = = CDF (ay=cy only) N 3
e Chi2 minimization is used for kinematic o y -

. . .. . 2L _
reconstruction and to discriminate signal and - L
background N - > o)

107° =-ATLAS Preliminary —

B cMs

. . 1074 s ZEUS 3

e No evidence of FCNC is found > wiwrow)
10°F E

e Observed upper limit on ¢ = ¢Z branching L

o . . 107° 107 10°° 1072 107"
ratio is established at 7 x 10~ BRi>qy) 20

To be submitted

—
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3 ngle top praduction via FONC ..

8 TeV

e Search for single top production via gu/c —t

T T OX
=t
<
w

; 16 ATLAS Prehmmary \S 8 TeV 20.3 fb— . . .
2 . Excluded rogion * Only leptonic decay channel is considered
< C ] . . .
128 . e NN used to discrimate signal and
“ 10p E background
8t - .. )
: :  Upper limit are established on
6; — Observed N ] % c _ Th . . b h .
AL —- Expected \ = e cross section times branching ratio
C +10 \ ]
20 \ E — 'The coupling constants
C Lovv o b b o PO i T b | N
Y1234 5 6 7 t
/A [TeVT] ~ 16000
th & E relimina * Data S ; imi © pae
o X107 S S oo LRI el | g Moo R S
5 0.301 ATLAS Prellmlnary s=8 TeV. 20.3 b 5 3 L g 12000 Sionalregion —
-oI - ' o . g @G 12000 -g\{*}fg:dibosm . 10000 7 -g\ije'-:z diboson
m 0.25- = 10000~ 220 Uncotiainy 8000" Unctminty
— Observed ]
0.20 — - Expected —
+t1o E
0.15 Excluded region B
] % 11 g 1.2~
0'10_ ] > AAA _ 8 1t
0.05 : 8 oo _____ EEN
: B P N B Y
| | ,:X1 0_3 ‘D“ 0 05 1 15 2 25 3 35 4 45 5 % g -0|.5 0 0:5 121
0.00 0.04 006 0.08 afteph o

. NN Output
B(t—ug) To be submitted
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Summary

e ATLAS has performed multiple measurements on Top physics

—Production, mass and properties

e All the results are in agreement with the SM
» Some properties have been used to exclude BSM models
* More exciting times are coming with 13 TeV

e Stay tuned for new results!

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults

22
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Chargs Asy mmetry Ve asur@m@mt

7 TeV JHEP 05 (2015) 061

At LO the standard model predicts a symmetric top pair production under charge conjugation

* At NLO a non-zero asymmetry is expected
Tevatronj top LHC

* Effect can be measured in the l+jets or dilepton channel anti-top ;‘:ﬂi‘mp
Observables at LHC \ - | e
n n
Top based asymmetr o A A A P §
p . (bl >0 - Nyl <0) 5. e =
;N >0)—-N <0 & s= 1 @z
Alyl = — : Att — y Y S soob M \s=7TeV, 46 et
= lton] = Wantiton| A = SR o M@0 St
500 B NP & fake

Stat. ® Syst.

Lepton based asymmetry

w  N(Aln| >0) — N(Aln| < 0) 400
Alnl = n}| = In| A = A =0 N =0

300

200
* Latest results in the dilepton channel at 7

TeV

e Kinematic reconstruction is required in
order to compute the top based asymmetry

100

IIIIIIIIIIIIIIIIIIIIIIII|IIII|IIIIII
IIII|IIII|IIII|III\|IIII|I\II|IIII|I

Data/Exp.

o
&)

25 55 {080 05 1 15 2 254
Aly]
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Cha e Asymmetry Me asurament ..

7 TeV JHEP 05 (2015) 061

o) = - Parton level -
. A l . f l d d Eb 0.8~ ATLAS POWHEG-hvq+PYTHIA6 |
na YSlS use unio ll’lg pI’OCe ure : ey, \s = 7 Te\, 4. 6fb1 —@— corrected data ]
0.6 systematic unc. —
— Correct for reconstruction and I 1
detector acceptance. 041 g
e Results are compatible with the 0.2~ ]
standard model predictions ool T
o ' ' ' ' ' ]
. . . x r -
o Statistically dominated w 1.2 | » ]
E 1.0f + A v A
. : § ' ]
— More statistics will probe new O 0.8- :
physics models 4 2 0 2 Y
o\'—°'10__ T T T T T T T T T T T T T I o\'_o'107 [ T T T T T T T T T ]
% | ATLAS | o [ATLAs :
= L ¢¢,\s=7TeV, 461" ; C s¢,\8=T7TeV, 461" ;
5 I s 5/- -
SRS ] " e ATLAS data heavy octet, AXIAL 1
- ATLAS 2 ] C :
5L + SM, NLOGQCD+EW, Bernreuther(2012) S ATLAS 1o % heavy octet, LEFT i
:— | A SM, POV‘VHEG—th+PYTH||A6 |_ -5_ ATLAS 26 X heavy octet, RIGHT ] 25
— E— — e PR | PR IR NI NI | PR IR NI R 1 | IR IR NI EU |
- 0 5 . 10 5 0 5 10

ft ro
Ac [%] Até [%]



8 TeV

SD i m CO( r@at iOm Phys. Rev. Lett. 114, 142001 (2015)
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 The measurement of angular distribution is sensitive to supersymmetric

top squark (stop) pair production

e Stop decays to a top and a very light neutralino, changing the spin
correlation value

S 160005 "o Bar ————)
2 12000k o ATLAS -
& - QSM ‘ \s=8TeV,20.3f" ]
o 12000F | iff(A=0) =
10000~ B9 Background o
8000F [ Tf,180Gev B
g000F Tt e -
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ATLAS tt spin correlation measurements

-1 _
J Ldt=4.6fb ,\s=7TeV fgy £ (stat) % (syst)

Ao (dilepton) —_— 1.19 £ 0.09 £0.18
Ao (l+jets) s 1.12 +0.11 £0.22
S-ratio ® 0.87 £0.11 £0.14
 cos(®,)cos(®) i
..(") . (9) o 0.75 £0.19 £0.23
helicity basis
(cos(d,)cos(8) i
.( ) .( ) o —— 0.83 +0.14 £0.18
maximal basis !
0 05 1 15 >
Phys. Rev. D. 90, 112016 (2014) Standard model fraction
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