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?&l&hﬁé TOP QUARK PRODUCTION IN SM
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********************** Ltjets 15%
o cHets 15% o
g t v ¢ "dileptons” lepton+jets
g 2 t q_: :f ) :
20% all jets: high rate, large QCD
9 woooT— | 30 % multijet background
) lepton+iets: medium rate,

govooo [ at the LHC accceptable background (W+jets)
dilepton: low rate, low background
(Z+jets, Diboson)




@ATLAS OUTLINE IFRE

EXPERIMENT

The properties presented are mostly measured in top-antitop
events in the leptontjets and dilepton channels with /=e,n
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. top quark decays before hadronizing:
couplings (tty/ Z) . can measure “bare” quark” properties !




ATIAS  EVENT SELECTION, BACKGROUND
B EXPERIMENT REJECTION AND ESTIMATE

e1/8/LE

o Event selection (lepton+jets, dilepton)

» single lepton trigger

* 1 or 2 1solated high py leptons (py > 20/25 GeV, |n|< 2.5)
e MET > 20/35 GeV, > 60 GeV

» at least 4 or 2 anti-ky (R=0.4) jets (pp > 25 GeV, |n|<2.5)

o at least 1 b-tagged jet (70% efficiency for b-quark)

o Background rejection
* QCD multijet: mW> 25 GeV or MET+mWV > 60 GeV
o Ztjets: my veto or Hy> 130 GeV

o Background estimate

» Fake leptons (multijet, W+jets): data-driven shape and
normalization, usually from matrix method

o W+jets: shape from MC and data-driven normalization from
charge asymmetry: Ny ,.w=pct 1)/ (Rye-D)x(D*-D)

o Z+jets: shape from MC and data-driven normalization from m;
around the Z mass
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GAILA) EVENT RECONSTRUCTION

L EAPEKIMEN |

e1/8/LE

o reconstruction of the full kinematics of top pair in many analysis

o lepton + jets events: for example a kinematic likelihood fitter selects
object topology that best fits top quark pair decay hypothesm

' reco objects mapped to hard scatt. |B(Ep1, . | my, , Ty )t B(E,ep, | m,,, Ly, )
- partons via LO transfert function (7)

_____________________________________________________ B(Epl’ p,27 p,3 |mt’ t). B(Elepl p,4 |mtl t)'
Breit Wigner () constraints I', (I'y) T(E)r(mss 1D,.)- T(E)r(mss 1B,.)- T(Elep | Elep).
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S ATLAS Preliminary . [
36000 ILdt=47fb.1 = [ "
' 1 : . . Lo
5000 o o7 Tov daa , E - example: in the m,  analysis the 3

i, m,=172.5 GeV | ! . !
4000 R s o : . reconstructed top mass done with 8
siots 7 ] | : : 5
S000F W Z-jets | E . correct assignment of jets to partons |
WW#WZJZ"Z % : : . : =
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1000 e | =
>
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InL
o dilepton events: different methods used to select combination
and determine neutrino momenta




GAILAY  SYSTEMATIC UNCERTAINTIES

[ EXPERIMENT

e1/8/LE

All top analysis consider the following sources

o Detector modelling

« Efficiency and resolution for reconstruction and identification
of all physics objects

Some of the most relevant are Jet Energy Scale for light jets
(JES) and b-jets (bJES)

 Luminosity and pile-up dependence

o Signal and background modelling
o« MC generators (NLO), QCD radiation, PDF's, top mass, etc.
o improved MC description — constraints from data

» Background normalization/shape (cross section or statistics of
control sample), fraction of heavy flavour jets
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o Analysis specific
o Statistics of MC templates, charge misidentification, etc.




i. rXr"rKIMl-NI

o top quark mass
crucial input for

consistency check of

SM:

top, W and H mass

are related

o check Higgs
mechanism for
fermion masses:

measure

independently mass

and Yukawa
coupling ttH

N
80.5 - LA B B T T . O\O
L ] 68% and 95% CL fit contours mi* Te vatrona\* erage | 4 <<
- w/o M,, and m, measurements : - A =
80.45 — 68% and 95% CL fit contours : . '—_ oo
vi/o M, m and M, measurements o .
s0.4 [ M, world average + 1o \) ~H
80.35 [— -
80.3 -
80.25 [ ]
GI 1
B oA s P PRI RS- -
140 150 160 170 180 190 200
m, [GeV]

distinguish SM from

possible extensions, like
MSSM

SM: bring insight into
stability of vacuum and
the evolution of the
universe

O top mass is also a source of uncertainty in the calculation
of cross-section: 1% on top mass, 5% on cross-section
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http://gfitter.desy.de/Standard_Model/

e1/8/LE
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http://cds.cern.ch/record/1547327
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’ JSF =1.014 + 0.003 (stat) + 0.021 (syst),
bJSF = 1.006 £+ 0.008 (stat) = 0.020 (syst)

compared to ATLAS 1 fb-! paper:
uncertainty has been reduced
from 2.4 GeV to 1.5 GeV (40%)

due to improvements in the
analysis, MC modelling

(constraint from data), detector

understanding

total uncertainty dominated by:

» residual JES
* b-tagging systematic

ATLAS Preliminary

1o I+jets (2d) ——e—4——174.53 + 0.61 + 0.43

May 2013

+227

4.7 b l+jets (3d) prel. ol —

172.31£0.23£0.27 £ 0.67 £ 1.35

CMS 5.0 fb™ I+jets 173.49 £0.27 + 0.33

DO 3.6 fb" l+jets = —e—i=l 174.94 +0.83 + 0.53
CDF 8.7 b I+jets 172.85 + 0.52 + 0.49

Tevatron Comb. 2013 173.20 +0.51+£0.36

+0.98

+1.12

+0.85

+0.61

syst

Mo, [GEV]

185

e1/8/LE
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YAILAY TOP MASS - DILEPTON  arpas.coNps015.077
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- .
K *+ \s=7 TeV data ATLAS Preliminary ] E
| —_ . ' o 400 - 3% background — o)
P Mgy, = invariant mass of L [ = bestfit: m,, = 173.09 + 0.64 GeV ) z
: ) C ot ! < - 2 ' ] o
lepton and b-taggedjet: | § 0 i ER-
i 2 leptons and 2 b-tagged jets | - ILdt=4-7 L N ] Z
i combination leading to lowest | 200k ¥, 1 %
' average mass chosen ! [ moiGo) ] b
! : ! I ] =
. ['1% correct assignment | 100} - o
R R EEE - i —
o
0 3_ L A b J—- l“F‘ﬂ"!‘4-"'ﬂ'-4--L-d--l S I i L ] '-d
40 60 80 100 120 140 160 rg
jav)
JSF,bJSF: largest My [GeV] =
i ) -
contribution to ATLAS m,,, summary - July 2013, L_=2.05fb"- 4.7 fb" (*Preliminary) =
systematic uncertainty — ATLAS 2011l ot 1749 + 2.1 +38 E
< r'-
80% £
. . . ATLAS 2011, l+jets” ettt
eXpeCted since no 1n-SltU. CONF2013.045, =471 172.31£0.23+ 027 £ 067+ 1.35 E
1 1 ilepton * ;>
calibration LS 2o, deplon, — 173,00+ 0.64 £150 =
_____________________________________ " + stat. + syst.
| . . ! >
: pre(ﬂSlOn better than : CMS Average September 2012 [ ] N
: 0 o . . : 173.36 £ 0.38,0 + 0.9 ssrp.0per :::I: ;TSE:Z;T}SF uncertainty
. 1%, competitive with | ot uncariainy
: . . | Tevatron Average May 2013 oM
: ! 173.20+ 0.51 + 0.71,p0
: 1"‘] ets 3D analySIS : ' ATLAS Preliminary
“““““““““““““““““““““ | | ] | | | ] | ]

155 160 165 170 175 180 185 190 195

op [GEV]
Expect improved precision in the next LHC combination ! "’
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AlLAYS TOP CHARGE

rAPrKIMr"I § ?zzg_l‘flﬂ.lnﬂ‘l&l | o I/I B . L+ jets = o
o [+jets events with 2 high purity b-jets 3 jjﬁ‘ 7T =?~'uﬁ"731 o0 3 %
o b quark charge determined from 1§§
welghted sum of tracks associated to b-
S AT
2
o algorithm to pair [/ and b-jets: Sl f - 3
m(lLb,, (12) <m, m(lb,@D)>m, m, =155GeV & i+ *‘ﬁ*****wﬂ*"*ﬂ*

1 05

o top quark charge obtained from
calibrated b-jet charge Qcomb Qb jet Q|

dat
Qtop =1+ Qc:mab
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% . E_-I. Lt s ;5 ﬂl). electron muon ]ets gn_ 'Tst o 3

Q;,p= 0.64 £ 0.02 (stat) = 0.12 (syst) s B S ety
dominating syst: JES and top i m_ SM XM _
modelling ok -

o compatibility with top or exotic quark w— 4
from stat. model (pseudo-experiments) | AT T

-0.25 202 015 01 005 0 005 0.1 0.15 02 025
Q
t(2/3) —)W (+1) 4 b(—1/3) t(—4/3) W (-1) n b(—1/3) B °
X Q=@0-r,-r)Q+r -Q,+r-Q

r,,r,: frac. background, single top

Exotic model excluded > 8o



http://arxiv.org/abs/1307.4568
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@“”“3 CHARGE ASYMMETRY  AILAS-CONF-2015-0]

EAPERIMEN] LHC top

o 0g9/qq production of tt - %
[flemitted in direction of[gland|t|of e =
o ggsymmetric, qq asymmetric at NLO n g
o
=

é) S L L N N L
0.2;— — ;'M' olded :ATI;;‘;A_SV Prellmmary— g
A = N(A]y[>0)-N(A]y|<0) 3=} e AVEVEEE B
N(A]y[>0)+N(A|y|<0) 1 |2
o.osf— 3 —: =
e = — |z
tf asymmetry: AlY[F[Y [-] Vel : T | N
-0.05[— - =
l . — - - . =
(I asymmetry Alyl=| Y+ |y|— | 05500500 400506600 700606800 E
m, [GeV] %
[+jets events: measure top quark based asymmetry with full bayesian §
unfolding of detector effects E
_____________________________________ >
05}

Inclusive result Att =0.006 +0.010(stat + Syst)l
SM Att =0.0123+£0.0005

Differential measurement: ~ M(tt), p; (tt), y(tt), 5, (tt)
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r.xrrmmrm

o dilepton channel

measure lepton and top quark based asymmetry |

correct for detector effects using calibration
use ME to reconstruct t and t

o Inclusive asymmetry results <

,______________________________________________

A =0.057 + 0.024(stat) £ 0. 015(syst)
A =0.0123+0.0005 i

3\
o dilepton - main systematic: QCD, calibration, tt

modelling

o [t+jets (syst < stat) — main systematic: JES and
resolution

All measurements compatible with SM

CTTrrr | T T '| T T
. ATLAS Preliminary
s eu—JLdt=4,?fb1

|||||||

T

e1/8/LE

Entries/0

S2000F A7,
81800
1600/
1400}
1200/
1000}
800/
600,
400}

200k

T T '| T T
ATLAS Preliminary

eu—JLdt=4,?fb1

|||||||
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YAILAY SPIN CORRELATIONS  ariv.1205.4081

EAPEKIMEN]

e1/8/LE

o top quark decays before hadronizing; spin of
the top quark at production is transferred to
1ts decay products: azimuthal angle between
leptons in dilepton events === 0 == ===~

o SM: at low My fusion of like-helicity gluons >
top quarks in L-L or R-R helicity configuration

BSM: exchange of a virtual heavy scalar

H ) b 9 d.ff t i 1 t. % 900 ;_I I. I&altél LI I T TT T | LELEL) IAlTILlAlsl_Ii
1g2S DOSON 11rerent spin correiation i - CItt (SM) 17
24 p W 800 7: fF (uncorrelated) | Ldt=2.110"]
- W single top .

00FmZ/y*+jets E

. . . . 500;-g£g?gnrons ¢
o fqu = fraction of events with SM-like spin 3 i

correlation extracted from binned template fit e E
of Ap distribution to samples with # fractions g, [F77- T -
200 B

| f, =1.30 +0.14(stat) 2 (syst) ok |
0

0 0.5 1 1.5 2 25
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o exclude no-correlation hypothesis with 5.1
significance

main systematics
JES, fake lepton



http://arxiv.org/abs/1203.4081

Q@A"-AS TOP POLARIZATION ~ arXiv:1307.6511
EXPERIMEN|
o SM: top quarks produced unpolarized

test for polarization with # assumptions: top C.M. frame
CP-violating/conserving

top/antitop with equal/opposite polarization 2= Phop . imm

e1/8/LE

_______

o full reconstruction to determine the top ;‘f{@ﬂ-{m plane |
quark CM frame ' E:

o decay product distribution in helicity ()\‘

frame: py,,=quantization axis £ ¢

......
- -

P = degree of polarization
a= analyzing power (=1 for lepton at tree level)

o template fit to cos0, distribution
f = fraction of positively polarized top quarks
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templates are generated with aP = 0.3

---------------------



http://arxiv.org/abs/arXiv:1307.6511

@“"m TOP POLARIZATION  arXiv:1307.6511

CAFERIMEN]

e1/8/LE

example: e,p +jets CP Conserving

d B . __ —— J— = ]
o500k ATLAS f.ffdf =47 fb_1 ar D_ata aP=0
f‘é’ - single lepton 1t —Fit aP = +0.3
L;%zoooi \/E= 7 TeV 1F Bkgd- --aP=-0.3
1500}
1000f%
500}

)1 08-06:04-02 0 0204060811 0.8-06-04-02 0 0.2 04 0608 1
cos 6(¢*) cos6(£7)

D T T T T T e T T T = T

B e s s e e ™ G SAE i i e a s s a o o e e o o e a a L s N S B S S

P, =0.020 +0.016(stat) 0.5 (syst)
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data compatible with unpolarized top quarks
main systematics: jet reconstruction and top pair modelling



http://arxiv.org/abs/arXiv:1307.6511
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AILAY) W POLARIZATION

?tXPtKIMtNI

o study Wtb vertex

measure fraction of longitudinally,
left- and right-handed polarized Ws

-
-
o

-
—
-

top decay:
W rest frame

NNLO QCD:  F,=0.687+0.005 F,=0.311+0.005 F,=0.0017+0.0001
o [t+jets and dilepton events, full reconstruction

—(1 cos’ 0 )F, +— (1 cosd )°F += (1+c056?) FR.

odeos.y 4~ .07

\

Y

fitted to templates

2 LIIII[':III[
C2000~ATLAS

single lepton channels 4

L%']BOO;‘ JLdt= 1.0410" Al P
1600 T By ettt ]
1400_ V% v, ~ Unc. best fit
1200f e .
1000]

800}

600/

400[ :

2000
Q1' 55 Ié I 0.5

measured cosO* distribution

| 2=+(1-27%)
~ N(cos@ >7)—N(cosd <z)

N(cos@ > z)+ N(cos@ < z)

o
&

o
'

1/c do/d(cos 6%)

It
w

o
-

=]

o
INE

: ATLAS dilepton channels ]|
: JLdl= 1.04 1" ® Unfolded data :
- | “7 SM expectation |
i E | ]
- i " ]
L : | i
g e
i T 1

1 -0.5 0 0.5

cos 0"

e1/8/LE

SVILY ut serpaadoad yxenb do], €10% ASNS UBWSOq Al



http://arxiv.org/abs/1205.2484

2N .
?AI 1 “\ VV POLARIZATION arXiv: 1205.2484
EAPERIMENI
T T T T T T T T 1 og\o
o results of the 4 measurements ATLAS J.th 104" S ) F, =
combined with BLUE
B NNLO QCD
o mostly dominated by systematic Combination =
. . . =4 Data (F_/F /F)) 2
uncertainties: signal and remplate (s - ) 5
) emplate (single leptons . P ®
background mgdellmg, JES and Template (dileptons) .. ;
]et reconstruction Asymmetries (single leptons) e« - . %
. Asymmetries (dileptons) . — <,
agreement with SM NNLO QCD overall combination | | u o
more precise than CDF, DO S IOLITJOIS:_Tl!': =
=
W boson helicity fractions 3
Q
o results interpreted in terms of o, ATLAS-CONF-2013-033 §
BSM physics introducing fosf =
: : 8- R 3
anomalous couplings in the g g
effective Lagrangian: VR> g1, 8r 0.6/~ LHC combination preliminary ~ V =1,V _=0 g-
__________________________________________ oal \S=TTeV, L =35 pb'-2.21b" oo L =
Ly = ——b (VP + VP )W N ° >
- i \/E Vo AVLFL T VRFR)WW, i o2k Dg5% cL =
i gt : - * SM &
: —%b (P g PO, +hel e T
S ! 0.2~
consistent with (V-A) structure T R '0‘3‘R'e o
L
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= A"- AS SINGLE TOP — ATLAS-CONF-2013-032
@EXPERIMEN‘I’ W POLARIZATION

o EW single top production: top quark is

polarized along direction of spectator
quark (P=0.9 in SM)

o other reference direction / angle can be
defined (sensitive to complex phases)

o AL =0.64 x P x Im(g,) _“5:

e1/8/LE

o first experimental limit on Im(gg) [-0- = "

U.\ T

20,0.30] at 95%C.L. (for P=0.9) '
SM prediction LO: P=0.9 and Im(gg) =0 N

=
oe)
@)
n
=
o
=
)]
=
0]
<
DO
S
—
wo
H
S
k=)
Q
c
o
=
o
k=]
=
o
=)
e
=
2.
o
n
-
=
>
=
>
0]

1 T T T T 17777 AL B

> poE T T MRS RERE RE 1 C »"27'.14;31 ’;[Pl';minag{ l
D - ATLAS Preliminary * _ ATLAS data = je jet combines
a 180F- 2lets 1b-jet electrons — e E 0951 B
= S R b -V B C J- Ldt=4.66 fb" ]
@ 160F '=486 T Yraghijts - . ]
I - \s=T7TeV - i E F 1s=7TeV .
% 140~ T MG s, + ket ne. 09— -
o 120t E * SM prediction (LO)
5 100 = o085 — Observed .
2  got 7L t10 (68% CL)
3 g 3 C +26 (95% CL)

60 = o8l Al =0.03+0.07 (stat. ® s

40 N

20F

. ot 0.75—

B = . . E
T 15E . . " E
& P SER— a.&mmm.‘.mamammywmq;zﬁyyffmu ............... 3 o7 C |

0.5E . = .
g T T 05 04 -03 -02 -0
o 0 20 40 60 80 100 120 140 160 180 200

ET* [GeV] Im(gR)
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QAILAS FoNC: T 7,Q arXiv: 1206.0257 rm=

0 EXPERIMENT

& Tamas LT B damas
o Search for t=>7Zq FCNC decay T B I NSy
. [ 1 (SM) ] e b _ =
o Expected B.R. in SM: 0(1014) & %0 B Zvjets L@ %apam -:;” ]
. . L rl_{__d’ibosm b 5_-_ SONS E
» Highest expected B.R. in BSM models Lo ey ]
- L . % ] F ]
0(10% i . _ i :
: : “ ? . ] ;
o trilepton final state: Iy /F% ] :
F o / 1
e 3 1identified leptons (3ID) bl sl | - -
80 85 90 95 100 105 80 85 90 95 100 105
» 2 1identified leptons + track lepton my (GeV) m [GeV)
W
(2ID+TL) my My,
channel observed (—1o) expected (410) 8 faras s & aras - o E
31D 081%  0.63% 0.05%  14% 5 frasern Mo i acein’ e
21D+TL 32%  215%  331%  4.9% & oo mew & Sapam Mo
Combination  0.73% 0.61% 0.93% 1.4% & 7/ bhg. uncertainty -

95% C.L. limit on FCNC BR(t>Za) ~ © | i
observed 0.73% Yy
(expected 0.93%) “140 b
o main systematics:

e Diboson for 3ID
o fake TL for 2ID+TL

. el

1== ——
200 220 140 160 180 200 220
M [GeV] My, [GeV]

I
180
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SAILAS reNe: 1> cH

[ EXPERIMEN

o Search for t>cH FCNC decay
« Expected B.R. in SM: O(10-1%)

» Highest expected B.R. in BSM
models O(109)

o H->vyy: Br =0.23%, but clean
signature

other top: hadronic and /+jets
decay modes

95% C.L. limit on FCNC BR(t—=>cH)
observed 0.83%
(expected 0.53%)

o for SM top width Ay =1. 91W
upper limit on tcH coupling
observed 0.17
(expected 0.14)

o main systematics PID, JES and
b-tagging

Events / 4 GeV

CLg

ATLAS-CONF-2013-081

ATLASP

rellmlnary

L B e B LA L
14 HHadronic selection ¢ Data 201142012 g
- —— Sig+SM Higgs (126.8 GeV)+Bkg fit] 3
] SM Higgs+Bkg —
I Bkg (2" 4 order polynomial) o
101~ Ldt=2031b", Vs =8 TeV]
Y Ldt= 47", Vs =7 Te\] =
- ] gd
6 — @
: 2
4 FUL T, — =]
ol ] )]
C G
B 1 1 L 1 ] L 1 1 1 I 1 1 L 1 l L 1 1 1 I L L 1 | L 1 = N %
?00 110 120 130 140 150 160 o
myy [GeV] =2
w
=3
1 = I L g = Lt v =
E ATLAS Preliminary 3 i
] Q
jL dt=203fb" Vs =8TeV ] g
- ~
1 _[L dt= 471" Vs =7 TeV o
10°E E g
- o
o
)
~
[
2
) 0
102 E =
- -e- Observed
_-e Expected Z
L[@+1c =
s Ht20, >
10° n

0.002 0004I0006 0008 0.01 0.012

0.014 0.016

Br(t — cH) a
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TN

o trilepton final state

YAILAY TOP COUPLING

EAPERIMEN |

ttZ production

cut & count analysis

o 1 event observed

0.85 + 0.04(stat) + 0.14(syst)

0.28 £ 0.05(stat) + 0.14(syst)

o result:

o(tiz) < 0.71pb@ 95% C.L.

compatible with SM expectation

o(tfZ) = 0.14 pb @ NLO

main systematics: background normalization

ATLAS-CONF-2012-126

control region

eee eeu eup

signal region

I I I

£ ATLAS Preliminary . data

3 M iz

i I Ldt=471fb'\s =7 TevEll £Z+jets
iw

[ WZ+jets

g I (16Z+1bZ)+X
- []Other

eee een ey MU

Channel

N.B. measurement (1fb?) tty production compatible with SM

no /[ cut
® [ T T T ]
§ a0f ATLAS Preliminary + data E
w Wiz . ]

25f IL dt=4.7 ib"\s = 7 TevIll ZZ+jets

r iw
20'_ -W2+jels .
F M (16Z:1bZ)+X 1
15 [ Other =

Hpp

Channel

e1/8/LE
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SAILAS concLusion

L EAPERIMEN |

o many measurements of top quark properties performed
at ATLAS exploiting large sample of top pairs [+jets
and dilepton final states with low background

data-driven estimate of major background
full kinematic reconstruction used in many analysis

o results are compatible with SM
o many measurements already dominated by systematics

more sophisticated measurements and constraints from data
help to improve the precision:

for example in the case of m;,, measurement

further improvement in systematics needed for optimal
exploitation of the large 2012 data sample

___________________________________________________________________________________________________________

ATLAS top group public results available at: .
https /[twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults '

e1/8/LE
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unbinned likelihood fit

observable 1 = m,, rec°

EXPERIMENT

using template

parameterizations
as PDFs

* sensitivity to “input my,”

+ 5 GeV

* sensitivity to JSF
0.95-1.05

observable 3 = R rece

e sensitivity to bJSF
0.95-1.05

ATI-AS TOP MASS - L+JETS

normalized events / GeV

normalized events / GeV

normalized events / 0.1

ATLAS-CONF-2013-046

F I T
F ATLAS Preliminary

0.03F m,_ = 167.5GeV
E  Simulation, \s= 7 TeV Cme
=1725GeV ]
0.025[ e N
D m,, =177.5GeV
0.02— —:

pialenialey

200 220

M [GeV]

I I
ATLAS Preliminary
Simulation, \s= 7 TeV

90 100 110

M [GeV]

0.0 ' . . . .

YL ATLAS Preliminary . .

L Simulation, \s= 7 TeV [Jousr=o00s :

0.04/- [iHf busF = 1.00 =

: [ busF= 105 ]
0.03f

0.02F

0.01

Events / GeV

Events / GeV

Events / 0.03

600

500

400

300

200

100

..................... s
ATLAS F'rellmlnary |s-? TeV dara
j- Ldi=4.7 i - Best Fit background —|
— BestFit

My = 17231075 e or GEY
JSF = 1014+ 0003
bJSF = 1.005 £ 0.008

1200

1000~

800

600

400

200

f30 140 150 160 170 180 190 200 210 220

mis” [GeV]

T
* \s5=7 TeV data n
--- Best Fit background

— BestFit

L L N I |
— ATLAS Preliminary
jl.dt=4.?fb"

Mg = 172312075, ecpioc GoV
JSF = 1.014 £ 0,003,
bJSF = 1.006 + 0.008

600

500

400

] o P PR I T [
60 70 80 90 100 110
mie [GeV]

—————
*  \s5=7 TeV data
-+ Best Fit background |

L T
ATLAS Preliminary
I Ldt=4.7 ;b"

3 — BestFit

My = 172312075 e o GEY)
JSF = 1014+ 0003 —
BJSF = 1.005£0.008

300
200
100
ol PO o e e
0.5 1 15 2 25 3

e1/8/LE
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SATI AS

TOP MASS: L+JETS

o Systematic errors

2d-analysis 3d-analysis

My, [GeV] JSF || my, [GeV] JSF | bJSF
Measured value 172.80 | 1.014 17231 | 1.014 | 1.006
Data statistics 0.23 | 0.003 0.23 ' 0.003 | 0.008
Jet energy scale factor (stat. comp.) 0.27 n/a 0.27 n/a n/a
bJet energy scale factor (stat. comp.) n/a n/a 067 | n/a n/a
Method calibration 0.13 | 0.002 0.13 | 0.002 | 0.003
Signal MC generator 0.36 | 0.005 0.19 | 0.005 | 0.002
Hadronisation 1.30 | 0.008 0.27 | 0.008 | 0.013
Underlying event 0.02 | 0.001 0.12 | 0.001 | 0.002
Colour reconnection 0.03 | 0.001 0.32 | 0.001 | 0.004
ISR and FSK (signal only) 0.96 | 0.017 0.45  0.017 | 0.006
Proton PDF 0.09 | 0.000 0.17 1 0.000 | 0.001
single top normalisation 0.00 | 0.000 0.00 | 0.000 | 0.000
W+jets background 0.02 | 0.000 0.03 | 0.000 | 0.000
QCD multijet background 0.04 | 0.000 0.10 | 0.000 | 0.001
Jet energy scale 0.60 | 0.005 0.79 | 0.004 | 0.007
b-jet energy scale 0.92 | 0.000 0.08 | 0.000 | 0.002
Jet energy resolution 0.22 | 0.006 0.22 | 0.006 | 0.000
Jet reconstruction efficiency 0.03 | 0.000 0.05 ' 0.000 | 0.000
b-tagging efficiency and mistag rate 0.17 | 0.001 0.81 ' 0.001 H0.011
Lepton energy scale 0.03 | 0.000 0.04 | 0.000 | 0.000
Missing transverse momentum 0.01 | 0.000 0.03 | 0.000 | 0.000
Pile-up 0.03 | 0.000 0.03 1 0.000 | 0.001
Total systematic uncertainty 2.02 | 0.021 1.35 ' 0.021 | 0.020
Total uncertainty 2.05 | 0.021 1.55 | 0.021 | 0.022

e1/8/LE
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@MI—AS TOP MASS: DILEPTON
EXPERIMENT

o Systematic errors

Description Value [GeV]
Measured value 173.09
Statistical uncertainty 0.64
Method calibration 0.07
Signal MC generator 0.20
Hadronisation 0.44
Underlying event 0.42
Colour reconnection 0.29
ISR/FSR 0.37
Proton PDF 0.12
Background 0.14
Jet energy scale 0.89
b-jet energy scale 0.71
b-tagging efficiency and mistag rate 0.46
Jet energy resolution 0.21
Missing transverse momentum 0.05
Pile-up 0.01
Electron uncertainties 0.11
Muon uncertainties 0.05
Total systematic uncertainty 1.50
Total uncertainty 1.63




EENE |;
@ ATLAS TOP MASs: s
EXPERIMENT COMBINATION ATLAS-CMS 2011 .
]
. @
o systematic errors 5
Uncertainty Categories ATLAS / CMS
Tevatron ATLAS cMS 2011 | 2011 =
I+jets | I4jets o3
Measured i 172.31 | 17349 2
Jet Scale Factor | Jet Scale Factor | 027 | 033 2
blet Scale Factor - 0.67 =
iJES Sum Sum | 072 | 033 ”
bJES JES b ju JES) o || 008 | 061 &
dJES TEB aige i JES i || 079 | 028 w0
Lepton py Scale 004 | 002 g
MC | MC Generator | MC Generator || 0.19 S
Hadronisation 027 >
Sum Sum 0.33
Rad ISR/FSR ISR/FSR || 045 =
Q-Scale 0.24 S
Jet-Parton Scale 0.18 =
Sum Sum 0.45 0.30 £
CR | Colour Recan. 032 | 054 -
PDF Proton PDF Proton PDF || 0.17 | 007 =
Jet Energy Res. | Jet Energy Res. | 022 | 023 S
Jet Rec. EA. 0.05 ®
b-tagging b-tagging | 081 | 0.2 &
Vi ET™ || 003 0.06 %
DetMod Sum Sum || 084 | 027 5
Underlying Event 012 | 015 s
BGMC 0.13 3
BGData 0.10 E
Method | Method Calib. | Method Calib. || 0.13 | 0.06 7
MHT Pile-up Pileup | 003 | 0.07
Statistics | 023 | 0.27
Rest | 153 | 1.03
Total Uncertainty | 155 | 1.07




i rmxlmrm

o 0g9/qq production of tt
[flemitted in direction of[gland|t|of
o g0symmetric, qg asymmetric at NLO

LHC

¥ =
IrHE

S omf- ATLAS Preliminary .

E 4 jets (=1 b tag)
E w000l 1= 7 TeV
E —+— Data
E Ldt=471"
14000 .[ (-
= Wajet
top 12000 o Zsjets
= wow: Diboson
- = N Single top
anti tOp E I Multijets
m:_ 4 Uncertain
6000
apo0f—

_N(AJy0)-N(A]y[<0)
" N(A|lypPO)-N(Aly[<0)

tt asymmetry: A[Y[=[ Y, |-] ¥ |
-1y D
o [+jets events: measure top quark based

asymmetry with full bayesian unfolding of
detector effects

Inclusive result Att =0.006 + 0.010(stat + syst)
SM (AT =0.0123+0.0005 |

Differential measurement: m(tt), P; (tt), y(tt)

BSM sensitive measurement

(lepton asymmetry: A | Y |7 Y.

z-component of tt- velocity B,
measure asymmetry for 8, > 0.6

’ -3 2 “le . 1 2
n Aly| in l+jets

alyl

ATLAS Prellmmary—

F Axigluon m=300 Gey ~ \S=7TeV ]
0.15— =555 Axigluon m=7000 GeV I Ldt= 47 b’ -

0_2:_ +— Unfolded
[ I svm

.: A MPIFS APEPIITE ITEPIRITS PEPATErS ITETIATE AP A |
‘O'\J 100 200 300 400 S00 600 700 800 900

m, [GeV]

< o5 . -
-+ Unfolded ATLAS Preliminary -
- I sm —7TeV 4
== Axigluon m=300 GeV 18 ]
0.1 ES=3 Axigluon m= 7000GeV || gt= 4.7 fb’ ]
005 S —
ok

005~ 1 M| PP PR P

0 0.2 0.4 0.6 08 1

e1/8/LE
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?“"m SPIN CORRELATIONS  arXiv.1203.4081

CAFERIMEN]

o top quark decays before hadronizing; spin of
the top quark at production is transferred to
1ts decay products: azimuthal angle between
leptons in dilepton events === 0 == ===~

o SM: at low My fusion of like-helicity gluons =
top quarks in L-L or R-R helicity configuration

BSM: exchange of a virtual heavy scalar \
Higgs boson - different spin correlation

* . 4 . 2 :_Illlll |IIIII.I|:
o fqu = fraction of events with SM-like spin § 900F « data ATLAS ]

. . ., goof= M —21f™]
correlation extracted from binned template fit ;;;‘,-,gg*};"gf’afed) Ldt=2.11o "
. . . . . 7001 g Z/y*+jets -

of Ag distribution to samples with # fractions

- diboson :
600} pg fake leptons t

| fsy =1.30 +0.14(stat) 5 (syst) 500,
o degree of correlation: :22: ________ E
N NG - N -NED =
a N(TT)-I— N(»L\L)—I- N(T\L)-I— N(»LT) 1005— ]
SRR, T

i _ + 10.12 i main systematics
. maximal base A =0.57+0.06(stat) 5,o(Yst)  jpg fale lepton

exclude no-correlation hypothesis with 5.1 significance

e1/8/LE
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AI LA§ TOP POLARIZATION arXiv:1307.6511

L EAPERIMEN |

e1/8/LE

l+j ets CP Conserving

T AR AR
=Data --aP=0

0 . 2 //////.././//////////Al///f/m e e s
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data compatible with unpolarized top quarks
main systematics: jet reconstruction and top pair modelling
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—~ | IEAED
SGAILAY W POLARIZATION  arXiv: 1205.2484

[ EXPERIMENT .

| vt L | 5\0

o results of the 4 measurements ATLAS det: 104" S ) F, =

combined with BLUE B NNLO QCD
o mostly dominated by systematic Combination

.. . o=+ Data (F_/F /F,)

uncertainties: signal and remplate (singF;e eptons)

background modelling, JES and Template (dileptons) .. R

jet reconstruction Asymmetries (single leptons) e« - [——

. Asymmetries (dileptons) . A

o agreement with NNLO QCD Overall combination R

more precise than CDF, DO e

W boson helicity fractions

B il el Tl deid ettt & St

new physics introducing =~~~ - T T
. . Y ATLAS W 68% CL
anomalous couplings in the T g ——— 055 L
effeCtiVe lagral’lgianl VR, gL, gR 0.6 ILd1 - 1.04 'fb-1 allowed regions
i 0.4

57/#(\4_ P.+Vq PR)tWy_

0.2

LWtb = _\/E

g ~ic"q, - 0
_'\/§ b M,, (gLPL +0g PR)tW/J +he. -0.2

=

'0.4,,|,,,|.‘,...I

TopFit Vi=1,V,
TR |

=0

o consistent with (V-A) structure

-0.4 -0.2 0 0.2 0.4

Re(g))
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Al LA§ TOP COUPLING ATLAS-CONF-2011-153

[ EXPERIMENT

tt ¥ production

o [t+jets, dilepton final states + 1 high pt Y’

o signal region 52(70) events in e(p) channel
includes contributions from prompt & fake Y
template fit to Y track 1solation variable
preone2V = Ypr(track) for dR (Y, track)<0.20

o result: o.Br(l+jets+dilepton) for pp(y)>8 GeV

o(tty) =2.0 £ 0.5(stat) + 0.7(syst) £ 0.08(lumi) pb

compatible with SM
o(tty) =2.1+0.4 pb

signal region (e)

£ UL LU B B B B B B B B T

) I Ldl=1.0415" e+jets = <

iy —+— dala ] g

TLAS Prelimina; ry O iy £

40 3 non-ti bk — =

. . I bkg iy . £
main systematics: 0 =HEtiieE B
. . 20 B
JES,modelling, pile-up . :
- *®

00 2 4 ] 8 10 12 14 16 18 20
P?WQD[GGW

1

solation template

1 T

0.8
06
0.4

=

0.2

T
ILdl=1.04 b — prompt ¥

— hadron fake _

2 4 6 8 10 12 14 16 18 20
pt;UnEmlGeV']

e1/8/LE
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