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Why TOp (quark)? B Masses of known fundamental particles

Most massive known constituent of matter

Large Yukawa coupling in SM: Y: >0.9
Miop~ electroweak symmetry breaking scale

1/my < 1Ty < 1/A <  myN?

Production time < Lifetime < Hadronization time < Spin decorrelation time

200
Mrop~ M Gold Atom

150

Strong, EWK production and
decay rate test standard model y/g, + 7~
e J“.
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GFitter, Eur. Phys. J. C 72, 2205 (2012) S
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Various scenarios with direct/indirect
coupling to new physics: from
extra dimensions to new strong forces

"I’ | | | | | | | ’1’ | | | }'" | | | | | | | | | | | | | |
140 150 160 170 180 190 200 G w /
:
Background to Higgs and
q i g b

possible new physics (SUSY,..)

80.3
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Top quark @ LHC: production

pp collisions

_ Tevatron| LHC(7) | LHC(14)
probing lower x than Tevatron — 99 | ~10% | ~85% | ~90%
(abundant) gluon fusion dominated aq | ~90% | ~15% | ~10%
Miop= 172.5 qq annihilation gluon fUSion
At Tevatron
7%
/ g v —=— |
top pairs: 4 | i~/ pb
strong . > S : o: ~ 3.5 pb
Czakon, Mitov, Fiedler 2013 orrev(pb) | 172445547 45 ~5.4M (~0.96 M) tt
events produced b
NNLO+NNLL accuracy Ostev (Pb) |  245%62.54%626 4 * LHC in 201 2 (201 1)y
~Z210
Ooi/on ~4% t-chan
. J ¢ g¢. Wtchan t q. S-chan ,t¢
single top: %W* Et %
_ b * _
electroweak t g ; ; I W A
Kidonakis t-chan | Wtchan | s-chan
2010,2011 ortev (pb) | 64.622.4 | 15.721.1 | 4.620.2 ~2.5M (0.47 M) single
approx NNLO top events produced
50,/ -2 10 7% ostev (Pb) | 87.8+3.4 | 22.4+1.5 | 5.6+0.2 by LHC in 2011 (2012)
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Top quark decay: signatures ha;d T ttdecays
+lep

ty ~32.49% hadT

° ngh Pr jets qq ~67.6% +jets

all jets

*b-jets T to p Lo Y
*1 to 2 high Pt leptons (e,u) . \\& o' o
» Missing energy +jets W 457%
P Q — P di-lepton
t (e,n)
b : single top
- W

//I or 2 jets

bkgs_tt: W/Z(+jets), single top, Wt t,s
QCD multi-jets, Di-bosons bkgs_single t: tf + same bkgs_tt

francesco.spano@cern.ch Top quark production @ ATLAS LaThuile 2014 /th January 2014 5
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Inclusive o::: dilepton - Js =8 TeV

* Require opposite sign (OS) ep

- Bkg: single top (Wht) (from simul.), data-driven fake

leptons (extrapol. from same sign lep. sample), Z+jets
(extrapol. from Z—uu sample)

Simultaneous fit for o: and g, efficiency to
select, reco and b-tag a jet in 1-b-tag and 2-§
b-tag samples—»mlnlmlze jet & b-tag syst

Ny =
Ny, =

- “External” Syst dominated: Lumi ~3.1%, 5000
E vb~1.7%, tt modelling ~1.5% Elec. ID/isol ~1.4%

|Lat ~

20.3 fb™1 (2012)

_ fvivbb

w- t

v

ATLAS-CONF-2013-097

30000:

25000

Lo;; EeMZEb(l — Cpep) + NI

bkg
Lo € € +N
it e,qu b 15000

10000

20000 5

89% L —
96%

0“__%%&%@

IY]\'!Y']"TTT]TIYYTYIYTTYVIY—
ATLAS Preliminary -

\s=

' MC@NLO+HW

8 TeV L=20.3 fb' —

® Data 2012

tt Powheg+PY
. Wt
mm Z+jets 2|
] Diboson ]
mm Fake lepton

Powheg+PY -
Alpgen+HW

—

o7 =237.7 1.7 (stat) £ 7.4 (syst) + 7.4 (lumi) + 4.0 (beam energy) pb‘

1.2}

Data/MC

i
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0.8+

L 2

+f

o0oii/oi ~4.8%

Top quark production @ ATLAS LaThuile 2014
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Inclusive o - Summary at Js =7 &8 TeV

ATLAS Preliminary

Data 2011 \s =7 TeV
Channel & Lumi.

Single lepton 0.70 fb
Dilepton 0.70 fb”

All hadronic

12 Sep 2013

NNLO+NNLL (top++ 2.0)
PDF4LHC m,, = 172.5 GeV

B scale uncertainty
scale+PDF uncenrtainty

- stat, uncertainty

= total uncertainty

O; (stat) *(syst) *(lumi)

14

179+4+9+7pb
173+6° !4 *Spb

"

167+ 18+ 78+ 6 pb

1.02 b’

Combination

177+3'5+7pb

Single lepton, b — Xuv
4.66 fo'

165+2+17+3pb

T, + jets 1.67 b’ 194 + 18 + 46 pb
T,.4 + lepton 2,05 fb” 186+ 13+ 20+ 7 pb
All hadronic 168+ 12"+ 7pb
4.7 o’ 1 | 1 1
50 100 150 200 250 300 350

5, [pb]

LHC (ATLAS+CMS) combined 0@ 7 TeV

oq = 173.3+2.3 (stat.) = 7.6 (syst.) + 6.3 (lumi.) pb

OGii/oii ~5.8%

ATLAS Preliminary

Data 2012,\s =8 TeV

Channel & Lumi.

Single lepton 5.8 b’

Dilepton (en) 20.3 fb

l | I

501/ ~4.8%

12 Sep 2013

NNLO+NNLL (top++ 2.0)
PDF4LHC m, = 172.5 GeV

B scale uncertainty
scale+PDF uncertainty

=~ slat. uncertainty
- fotal uncertainty

04 *(stat) (syst) +(lumi) H(E

)

beam

241+2+31+9pb

238+2+7+7+4pb

I l

: |
100 150 200 250 300 350 400

G, [PD]

ATLAS-CONF-2012-134
CMS-PAS-TOP-12-003

- Systematics dominated, comparable to theory uncertainty

francesco.spano@cern.ch

Top quark production @ ATLAS
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Inclusive Gii.neary fiavour :dilepton-/s =7 TeV Lo

tt + b/c+X (HF) is main bkg to tt+H,H—bb

- 2 OS leptons, z 2 jets, ee,up: high ET™ss cut & M(c)zmz,
ep: high Ht =)jets lepts PT - BK@: as in dilepton inclusive

4=

4

.7 fb1(2011)

~

_ 0ua(tT+HF) _ 6.2 +1.1(stat)=1.8 (syst)]%
Ofd (tt -+ ])

RyF

SM: 3.4% (ALPGEN) , 5.2% (POWHEG)

--------
....................
. EEE RS

R TN ——— ——— I FPPTTT I T I LI

v t
] Mot E 107; | ATL‘ AS no # b-tag Pédu?rérilégfa' R
* In =z 3 b-tag ev. calculate ou(7+HF) =—37 8 ol [La=a7w’ ot et
@ {05k Vs=7TeV Bl cjets
» NuFr =#b-tags from combined HF = 79:26—Max Ikl. £ " F high b-jet purity sample
fit of templates (tf, bkg, HF, mis-tag) to displaced o .,
vertex mass of b-tags & jet prin 3 b-tag purity bins 10 ’ i E
large uncertainty on b- to c- separation > measure only HF 10° E
» exr: from Nur to #ev. with =3 true b-/c-jets (2 top 10 E
b-jets)—MC 1
10 0 1 2 3 4 5 6 7
Vertex mass [GeV]
] N; o z 3 b-tag ~106 events~325 jets
) = = - ¥ T — c E | | | | | | 3
In = 3 jets & = 2 b-tags ev. get ou(i+)) = EZE A } o
» N; = #events with tt + = 1 jet =1541+41 —cut & count & "¢ rLdt=4-7fb" [ s B
- . ) sl s=7TeV | = Light flavor N
» enr: from Nur to #ev. with =3 true jets (2 top b-jets) —MCwo’r | N g 3
= High purity I Medium purity I Low purity 3
3 | E

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

- Syst dominated: c-tagging (21%),fragm. (10%) flavour
comp. (6%), arXiv:1304.6386, submitted to PRD

francesco.spano@cern.ch Top quark production @ ATLAS
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N, N,

Hig, o Loy, Hig, o Loy, Hig,
mass h /T)ass Sec_ v er[e)(mass h ,naSS Sec. v eﬁe,\'mass h 'ha85

Tagged jet vertex mass category
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Differential do:/dX: l+jets s = 7 TeV JLat = 4.7 b1 (2077)

ATLAS-CONF-2013-099 qqi{vbb " % 10 ATLIASPrLellmlne;ry T +1et§ ?§

; " 10°E \se7Tev [ Lat= 46" * Data 5

1 isol. (e,y), symmetric Er and mt".. 5 10° J B crepon) 4

- _ Single to, =

cuts, = 4 central jets, =1 b-tag Y o — i -

] _ B Multijet =

- Data-driven W+jets (normalize pre-tag with W+/\W- 1 . Clomer

asymmetry, extrapol. b-tag prob from 2-jet-bin) fake lep. -
(loose/tight matrix method), single top, dibosons (from sim. ) o2

) . IUIUJ

s aa l .y IS B AT ST AN BTSN S AN BV AT S AR | LLAA_'

» Reconstruct tt with kinematic likel. fit § 1.5f | /
(m,mw constraint) = cut on quality of kine fit ¢ 1WW///”///////////////////// //
2 0.5E
* Unfold d(N-Nbkg)/dX to full phase space % 0100 200 300::;0?3&?00 7[%)63?0
(regularized unfolding, linearity tests), scale - PPy
with L and o —1/0s dow/dX T fF— o
O — ]
S MZUD; - Bi] ST“‘f [ == HEE NLO+NNLL *
do 1 L /! X: ooy 1N o = o .ol ATLAS Prelimina
dX; AX; BR: L ¢ EH i ° b,/tt » Pre 0 3 det:4.61b" ' E
E eisaseee \s=7TeV ]
- - . - 104 1/Gtt dO'n/d T,to =
- Combine (e,p)+jets channels with minimal Preos ;
covariance estimator (BLUE) including correlations |
» Propagate syst uncertainties through unfolding: 3 't~
modify migration matrix & acceptances, fix data J& = -
2l 05l b b b b baaasdaa,

100 200 300 400 500 600 700 800
p; [GeV]

francesco.spano@cern.ch Top quark production @ ATLAS LaThuile 2014 26th February 2014 9
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Differential do:/dX: |+jets s = 7 TeV JLat = 4.7 fb™ (2071)
- Syst dominated:<7% for y«,10-20% p++ 2% to 11% for priw., 3% to 6% my

—_ e g
. > - ema =
Compare with MC, NLO & approx NNLO | § ™ Data -
‘D_I’.Q_._ i o, * ALPGEN+HERWIG |
e 0oL o, * MC@NLO:HERWIG
: : s POWHEG+HERWIG
* Prtop SPectrum is softer than most - % ATLAS Preliminary -
predictions for pr,iop >200 GeV - [Lat=asn -
: é_ \s=7TeV _g
E 1 / O doti/ dpttop 5
E 1_8:| 1T | FTTT | T T | FTTT | FTTT | FTTT | FTTT | 1T | FTTT 1T |: - L A —w
81_7;ATLASPreIiminary Data —f 1.5_:::{ }““}::::}:::.:},..:{::::{::::_
~ - ] O CT10nlo ] ol X ow, "B, oo = .
CE; 1.6 J Ldt = 4.6 fo O MSTW2008nio] §|‘o“ “5'"""" ’
Q ,&F A NNPDF2.3 1 -] S I T T T T T T =
= '""9F (s=7TeV » HERAPDF 1.5 0 100 200 300 400 500 600 700 800
1.4F - P; [GeV]
1.3F E Compare with different PDF sets
1.2 =
1 15 1/0& do'ti/dmtf <:E;]¢ I%)f .
): B : § - Data show sensitivity to PDF with
T —— i some preference for HeraPDF
0.9 =
0.8:I 111 | L 111 | 1111 | [ | [ | [ | [ | | 1111 | [ | 111 I:
250 450 550 /00 960 2700 ATLAS-CONF-2013-099

m, [GeV]

francesco.spano@cern.ch Top quark production @ ATLAS LaThuile 2014 26th February 2014 10
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Inclusive o, 0:&0:: t-chan Js = 7 TeV

- 1 isol. lep (e or p), 2 or 3 jets with |n|<4.5, ET™ss cut,
large mt(W)*— fake lep. veto, 1 b-tag

* BkQ: simulated t’f/\Nt/s-chan, W/Z+jets, data-driven
fake lep (el-like jet template normalized with E7™ss fit)

Phys. Lett B 717(2012) 330

+ Extract o, total by binned max. likelihood fit of JLat = 1.04 fb7" (2077)

standard Neural Network distribution to data in 2-
& 3-jet bins (12 and 18 kin. vars: jet-lep masses, jet y,Er)  ATLAS-CONF-2012-056

[Lat = 4.7 b1 (2011

syst dominated | oy =83 +4 (Stat.)f%g (syst.) pb {6ov/ot ~24%
I/FSR~9%,
JES~7%, b-tag Ve = 1.1 3+0.14 > 3000} I* 2 jets tagged o data —

—r—rTrTTrTrTr T T T T T T T T T
- ATLAS Preliminary det=4.7 fo! Vs=7 TeV -
—0.13 I t-channel (top)
I s-channel (top)
I ttbar, Wt

[ W-+heavy flavour
[ ] W+light jets
[ Z+jets, diboson

* EXtraCt Gt and Ganti-t W/th same f|t tO NN i B multijet
distribution for pos and neg lep (e,p) -

Syst dominated
JES~16%, o(1) =53.2 £ 1.7 (stat.) = 10.6 (syst.) pb

b-tag, _ . 04 06 0.8 1
generator o(f) =29.5 £ 1.5(stat.) + 7.3 (syst.) pb NN output

francesco.spano@cern.ch
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o:/0:: t-chan Js 7 TeV Lot = 4.7 fb1 (2011)
qlvb(b) . ATLAS-CONE-2012-056

::'{\L—— llllllllllllllllllll llllllllllll I llllllll Illll
— ATLAS Preliminary IL dt = 4 7 o' Vs=7 TeV

ATLAS result i 4 :

- Calculate Rt =0t/ Oanti-t (sensitive to

ABKMO09 ——i

u/d PDFs) including corr—reduce 0R NPDE 2.1 E
Syst dominated: 4021 MSTW2008 —e—i
ISR/ESR~49% R, =1.81 £ 0.10 (stat.) * 75, (syst.) cC;iTog - I
JES~4%, fakes SR/R~13% Cﬁg (+ DO W asym.) —3

stat ~ spread of predictions ~ uncertainty on pred. 1.2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 2 1 2.2
NLO PDF uncertainty on ren. and fact. scale R,

_ _ [Lot = 5.8 b (2012)
Inclusive o:: t-channel -/s = 8 TeV ATL-CONF.2012-135

» same selection and bkg estimate as /s = 7 TeV 8 eooof anasprminay [ Lat-so1' i5-a7ov-
- S : ;/J/e ® ;t:acﬁannel -
- Extract ot and bkg norm by max. Ikl fit of NN £ o = sy e |
distribution (77 kin. vars: jet-lep masses, Yjetjep P+ 2 . Eéc,[fmtdét
E7™ss jet rapidities) to data in 2- & 3-jet bins :QCD + MC stat uno
2000/ S iteeaw,
+ 2 (stat.) £ 18 (syst.)pb| Sovoi~19%
' % | T ST P Y PYR N S—
» Syst. dominated (I/FSR~9%,JES~7%,b-tag eff~ 8%) 3 _SE """ vty v
] 0 02 04 06 08 1
* Determine |V;,| = 1.0470-10 If [Vio|<1 [Vis| > 0.80 at 95% C.L. NN output

band: MC stat+fakes uncertainty
francesco.spano@cern.ch Top quark production @ ATLAS LaThuile 2014 26th February 2014 12
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Inclusive o:: Wt-channel - /s =8 TeV .
ATLAS-CONF-2013-100 [Lat = 20.3 fb™1 (2012)
» OS ey, 1 or 2 central high prjets, =1 b-tag,

- Bkg: tt,diboson, Z+jets, data-driven (matrix method)
fake lept.

- Extract owtand bkg norm by simultaneous SoF f soma
binned max. likelihood fit of Boosted Eionof outieriag 5 _
Decision Tree outputs /in 1 and 2-jet bin * aoo HE
(with 19 and 20 kine vars) Jo: E

Syst dominated g 1.8% ; —

« Syst: Wit(tt) gen+ had 11%(~7.5%) b-tag eff.~8%, i ' f////éﬁ A é
ISR/FSR (~5.9%) and b-jet en. scale (~5.0%). T w2 o oz _oed
Profile b-tag, 1 comp of JES and soft JES.  ___1-jetsample

§ E ATLAS Prellmlnary -e- Data - background .
E 3002— /s = 8TeV. f Ldt = 20.3 fb” ,\é;v;ckground uncertainty ] .
owt=27.2 + 2.8 (stat) = 5.4 (syst) pb E e et g

significance: 4.2 s.d.  dowi/owt ~22% :
100

» Determine|v,,| = 1.10 + 0.12 If |Vio |<1 [Vio [>0.72 at 95%CL, ..

-100F

05 04 03 02 -0.1 0 01 0.2 03 04 O
BDT Response
Top quark production @ ATLAS LaThuile 2014 26th February 2014 13

Wt evidence at 8 TeV!
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Inclusive o;: - Summary atJs =7 & 8 TeV

1 I I I ) 1 ] I 1 I ) I 1 I I I 1 I I
-ATLAS Preliminary 12 Sep 2013

_single top-quark production t-channel -

L1l

At /s =7 and 8 TeV

- Observation of t-channel
* 60i/0t~19% to 25%

- Evidence on Wt channel
* Sdowtr/owt ~20% to 30%

10°

| lll”]

llllllll

. NLO+NNLL atm, = 172.5 GeV

MSTW2008 NNLO PDF
T stat. uncertainty

//s—channel

$t-channel 1.04 b pLs 717 (2012) 330
Bt-channel 5.8 fb™' ATLAS-CONF-2012-132

EWt 2.05 fb' pLe 716 (2012) 142

10

~

| lllllllll

* Limit on s-channel at Js =7 TeV

single top-quark cross-section ¢ [pb]

1 E_ TWt 20.3 fb™' ATLAS-CONF-2013-100 —é
e sl-chanr;el 95%1, Gl Ii{nit 0.7 fb’ ATLAS-CONF 2011118 ]
1 1 1 1 1 | 1 L 1 1
5 6 i 8 9 10 11 12 13 14

\s [TeV]
» First ATLAS + CMS combination at \/s = 8 TeV !

Och. = 85 £ 4 (stat.) + 11 (syst.) £ 3 (lumi.)pb|  [Lat= 5.8 (56.0) fb™1 (2072))

ATLAS-CONF-2013-008
_ (o)
dov/ot ~14% CMS-PAS-TOP-12-002

francesco.spano@cern.ch Top quark production @ ATLAS LaThuile 2014 26th February 2014 14
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Conclusions & Outlook

e Top quark physics analysis is in full swing thanks to the combined
performance of LHC & detectors: a very rich program is well under way.

e By exploiting the LHC top quark factory ATLAS is testing top quark strong and
electroweak inclusive production at unprecedented precisions

» dow/oidown to 4.8% compared to ~4% prediction uncertainty (NNLO+NNLL)

» 00i/0t ~19% to 25% for t and Wt channel: still space for improvement and for s-channel
observation

e Differential cross sections measurements test SM tt production and
complement new physics searches in completely new phase space with
10%-20% % relative uncertainties.

e Stay tuned for more upcoming inclusive and differential results from RUN1!

* ook forward to Run 2 @ {Js =13 TeV: uncharted kinematic phase space to be
explored with ~factor 3 enhanced cross section

- higher precision inclusive, exclusive (tt+X) and differential cross section
- fiducial measurements
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LHC : a Top producer
counter-rotating high intensity proton bunches colliding at center of mass
energy (Ecmor s ) =7 TeV in 27 Km tunnel
T designT Ecm=14TeV | lUMmi10*¥cm=2s"

(~30 times Tevatron pp collider )

Ecm(Tevatron)= 1.96 TeV

£O( N1N2 Le"Llilnll'gl£$f1i:effsi;ﬂensity ,‘." . £~';P/ ,“""""'
9 np = number of bunches E ~"
o o = colliding beam size cr %
n:’\""ﬂ#‘ J JEC 4
Ad maiora.. P??‘_k [umi: 1.6 10 —.~¢
2010 ’ ; e e
%) == ks pe‘ak lumi; _
* peak ihsta‘gtanegtélzs_ = f:
luminosit *1’0 — |
cm=23s- | — Ecm=7 TeV
peak lumi.

® delivered Integrated
lUMinosity~50 pb-1

Nevents(At)= JLdt * Cross section

francesco.spano@cern.ch Top quark production @ ATLAS LaThuile 2014 17


mailto:francesco.spano@cern.ch
mailto:francesco.spano@cern.ch
http://lpcc.web.cern.ch/LPCC/index.php?page=luminosity_charts
http://lpcc.web.cern.ch/LPCC/index.php?page=luminosity_charts

ATLAS: [op observer
44m

* ~6M tt, ~3M
single top
events
produced by

FE YE X R Cabia //m - LHCin

80 are Yy - 2011+2012

-----------

25

Tile calorimeters

' LAr hadronic end-cap and
forward calorimeters
Pixel detector -

LAr electromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transition radiation fracker

3 trigger levels for event selection

Magnetic field 2 T solenoid + toroid (0.5 T barrel 1 T endcap)

Tracking Electromagnetic Hadron Muon
charnber calorimeter  calorimeter charmber

photons Tracker Si pixels, strips + TRT; o/p; = 5x104p;+ 0.01
. EM calorimeter  Pb+LAr ; o/E = 10%/VE + 0.007
Hadronic Fe+scint. / Cu+LAr/W+LAr (101)
a Gy calorimeter
. o/E = 50%/VE + 0.03 GeV (central)
Muon o/p;=2% @ 50GeV to 10% @ 1TeV (ID+MS)
n
' Trigger L1 + Rol-based HLT (L2+EF)

Innermost Layer... » ...Outermost Layer
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Selection/Ingredients for top quark pairs/single-top

/
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Selection/Ingredients for top quark pairs/single-top

Muon

Electron

Matched to track
E;>25 GeV

Inle[0;1.37][1.52;2.47]

Good isolated calo object

Segments in tracker
and muon detector
Calo and track
isolation

francesco.spano@cern.ch Top quark production @ ATLAS

pr>20 GeV|n|<2.5
| (2.1 for CMS)
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Selection/Ingredients for top quark pairs/single-top

Muon

| Electron | Segments in tracker
Good isolated calo object and muon detector

Matched to track
E.>25 GeV CaI.o and. track
isolation

nl€[0;1.37][1.52;2.47]
pr>20 GeV|n|<2.5
(2.1 for CMS)

/

Jet
Topological clusters, Anti-k; (R=0.4 (0.5 for

CMS)), MC Calibration checked w/data
p;> 25 (20) GeV (30 for CMS), |r]| <2.5

(large JVF =S et trkinpv P1/> jet trk P VS pile-up
jets,)

francesco.spano@cern.ch Top quark production @ ATLAS LaThuile 2014 29



mailto:francesco.spano@cern.ch
mailto:francesco.spano@cern.ch

Selection/Ingredients for top quark pairs/single-top

Muon

| Electron | Segments in tracker
Good isolated calo object and muon detector

Matched to track
E.>25 GeV CaI.o and. track
isolation

nl€[0;1.37][1.52;2.47]
pr>20 GeV|n|<2.5
(2.1 for CMS)

b-Jet

Jet
Topological clusters, Anti-k; (R=0.4 (0.5 for

CMS)), MC Calibration checked w/data

Displaced tracks or secondary lepton
SVo: reconstruct sec.vertex

pr> 25 (20) GeV (30 for CMS), [n| < 2.5 JetProb: track/jet compatibility with prim.
(large JVF => et trkin ;gt?)/z et trk PT VS pile-up vertex

IP3D+SV1 +/or JetFitter: advanced IkI/NN taggers
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Selection/Ingredients for top quark pairs/single-top

Muon

| Electron | Segments in tracker
Good isolated calo object and muon detector

Matched to track
E.>25 GeV CaI.o and. track
isolation

nl€[0;1.37][1.52;2.47]
pr>20 GeV|n|<2.5
(2.1 for CMS)

I ETmiss )
_ Vector sum of calo
/ energy deposits
Corrected for
identified objects
b-Jet
Jet

Displaced tracks or secondary lepton

Topological clusters, Anti-k; (R=0.4 (0.5 for
POIo8 r(R=0.4(05 SVo: reconstruct sec.vertex

CMS)), MC Calibration checked w/data

pr> 25 (20) GeV (30 for CMS), [n| < 2.5 JetProb: track/jet compatibility with prim.
(large JVF => et trkin ;gt?)/z et trk PT VS pile-up vertex

IP3D+SV1 +/or JetFitter: advanced IkI/NN taggers
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Selection/Ingredients for top quark pairs/single-top

Muon
Event cleanin _ Electron Segments in tracker
vent clea g Good isolated calo object and muon detector
Good run conditions Matched to track
. Calo and track
Primary vertex Er>25 GeV <olation
(PV)with at least 5 In|€[0;1.37][1.52;2.47]
fracks pr>20 GeV |n| < 2.5
Bad jet veto [ (2.1 for CMS) _

miss
E;

Cosmicv u)
Vector sum of calo

[ —

/ energy deposits
Corrected for
identified objects
b-Jet
Jet

Displaced tracks or secondary lepton

Topological clusters, Anti-k; (R=0.4 (0.5 for
POIo8 r(R=0.4(05 SVo: reconstruct sec.vertex

CMS)), MC Calibration checked w/data

pr> 25 (20) GeV (30 for CMS), [n| < 2.5 JetProb: track/jet compatibility with prim.
(large JVF => et trkin ;g/tZT)/Z et trk PT VS pile-up vertex

IP3D+SV1 +/or JetFitter: advanced IkI/NN taggers
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Backgrounds

estimates (single lepton+jets)

. g b H ryc + 1
. Sa - * simulated shape Nips + Ny = (r 1)(D+ D)
N7 D i i MC —
- normalization: scale from charge Me  data
- W+jets asymmetry of W prod before b-tag,
AN, MC extrapolation to b-tagged region
,/'/ .\\\
i i " [ Matrix N = N9 + Nose, A (J Boudreau,
method NSt — . pgloose o epsloose Top2012 )

e “Fake” leptons: mis-id 9
jets,y—ete’, non-prompt
leptons (b/c-decays),
punch-through had

q

- Single top

* Di-bosons
(WW,WZ,Z22)

francesco.spano@cern.ch

jet

Top quark production @ ATLAS

q

@ ol

real fake
r 1s the marginal efficiency of standard cuts

) ATLAS-CONF-2011-121
f1s the same, for background sources

Both can be measured in pure or % 3 ' ATLAS Prelilminary |+Datazm1,\g=|mv :

background event subtracted samples g 1078 B E

i I Ldt=0701b" =, 3

- Jet template:shape from jet 1oL e+lets Mcowe
triggered events with 1 high :

em. content jet. Normalize by
fitting low Et™ss shape to data
_ and extrapolate y

Simulated shape+
rate set to SM

normalizations=fit
parameters, estimates are
starting points for fit

simulated shape+
rate from simul.
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Backgrounds (di-lepton)
* Fake leptons : generalized single lepton

» Get probability for loose “fake” and real leptons to be ATLAS-CONF-2011-100
in signal region < control samples enriched with
real (in Z window) or “fake” (low ET™8) leptons

» Combine with N(di-lep) for all loose/tight

std/std loose/std std/loose loose/loose

] ] ] ] > IIIII | T T | T T | L | T 1T | T 1T | IIIII
—
pairs—fake tight (i.e. signal) lep 8L ATLAS Preliminary btag en -
Same 1dea, more categories (j=jet, [=lepton) 0 - »  Data ]
<~ [ |Ldt=070fb" [ .
l l ! q s | tt ]
j : A A c | W Z/y *+jets |
. . : , _ Bl x o ° Fake leptons
] ) €= J ] C—?” 10°F ” o WM OtherEW 7
& & i , ! ]

&1 f1 &) f1 N

fr
nr, nf, A fifs N 1F
f.f -

N 1 1 1 1 " (J Boudreau,
(Nl's> _ ( & f2 2 f2 >o Ny Top2012)

0 100 200 300 400 500 600 =700
H, [GeV]

- Z/y* bkg (ee, uu) : scale non-Z/y*-bkg-
subtracted data in Z-mass window control

region with ratio of N(Z/y*) in signal region to
control region from simul.
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Inclusive oz - LHC at /s =7 TeV

"""" NNLO+NNLL {top++ 2.0}, PDFALHC m,= 1725 GeV
B scale uncenainty
scale ® PDF @ «a, uncertainty

ATLAS, l+jets
ATLAS, dilepton
ATLAS, all jets (*)
ATLAS combined
CMS, ljets (%)

CMS, dilepton (*)
CMS, 1 +1 (%)
CMS, all jets (*)
CMS combined
LHC combined (Sep 2012)

ATLAS+CMS Preliminary ¢ .summary, 1s =7 TeV TOPLHCWG

— stat. uncenainty
—otal uncenainty

o"+(s|at} t{syst} +{lumi)

179+4+9+7pb
+1 +8

173+6' ¢ 'Spb

1 167:18+78+6pb

177:3'5:7pb

164+ 3412+ 7 pb
170+ 4+ 16+ 8 pb
149+ 24+ 26 + 9 pb
136+ 20+ 40 + 8 pb
166 + 2+ 11+ 8 pb
173+ 2+ 8+6pb

ATLAS, l+jets, b>Xpv
ATLAS, 1, .+

ATLAS, 1, +jets
ATLAS, all jets

CMS, kjets

CMS, dilepton

CMS, 7, +l

CMS, 1, +jets

CMS, all jets

{*) Superseded by results shown below the Ine

| | |
50 100 150

o, [pb]
Overall systematics dominated

Top quark production @ ATLAS

francesco.spano@cern.ch

165+2+17+3pb
186+ 13420+ 7pb
194+ 18 + 46 pb

168+ 12 5+ 7pb
158+ 2+ 10+ 4 pb
162+ 2+5+4pb

143+ 14+ 22+ 3pb
152+ 12+ 32+ 3pb
139+ 10+ 26+ 3pb

250 300

LaThuile 2014
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Inclusive o vs Js: from Tevatron to LHC

1 ' 1 1 ] 1 I 1 | 1 | I | | 1 | I 1 1 || | I || | 1 || I 1 1 1 || I 1 1 1 ||
. . -1

Z?I’_itg)zilceopr?obr:nfzog.;fb'18‘8 ° AT LAS+C M S Pre I mi nary
CMS dilepton L = 2.3 b =
ATLAS lepton+jets L = 0.7 fo”' TOPLHCWG =
CMS lepton+jets L= 2.3fb" / .
TOPLHCWG combination L = 1.1 fb’ = O
ATLAS dilepton L = 20.3 fb’’ —
CMS dilepton L = 2.4 fo =
ATLAS lepton+jets L = 5.8 b’ i
CMS lepton+jets L= 2.81b"

| 111

\

b
-
N

[

L)Io oIo :tél IIDIII)sbl-

—i
-

Inclusive tt cross section [pb]

=== NNLO+NNLL (pp) 100,'. L

=——— NNLO+NNLL (pp) F 8
Czakon, Fiedler, Mitov, PRL 110 (2013) 252004
ey rp'-op - 172'P gelv' lPQF@ (lxslunlcelrtq'ntliesl a(l:ccl)rd"ng tol PIDFl4L}H(1: R

2 3 4 S 6 V4 8 9

\'s [TeV]
Overall good agreement with predictions
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[Lat ~ 4.7 fb™1 (2011)

Inclusive Oitneary navour :dilepton - Js =TeV

arXiv:1304.6386, submitted to PRD

STAT only
€------- >
02— mm ' T | N
Rur ™ Thittdd :
Ofid (flT—l— HF) — NHF . O:; (n_‘—|— ) = N‘] ‘ 0.18:_/ i Eb/HF Eﬁtggimi 1 sigma _:
fgdt - EHF fid J)= [ Zdt - gj‘ 0.16 — Fitted Fone (data,l) —
L Fitted F, .-, 1 sigma ]
0.14 used Fitted F, -, 2 sigma ]
0.12H] ATLAS =
enF = Fpur - €+ (1 — Fp/ur) - €c of N\ de‘=4'7fb'1 =
- Vs =7 TeV ]
0.08 —
Ogq (17 -~ HF 0.08F E
Rip = fia + . ) = 6.2 1.1 (stat.) £ 1.8 (syst.)]% o,k E
G tt . C I I L L 1 1 1 L L L I I I 1
fa (17 + J) 0 0.2 0.4 0.6 0.8 1

Fpimr

frac of tt+b+X of tt+HF (b and ¢ +X)

Large sensitivity to fraction of tt+b+X
Large uncertainty on fraction of tt+b+X
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Differential do./dX: I+jets |[s

= T L =
% 10-2_: Data —
lC_DI = -
— - e ALPGEN+HERWIG -
_8 _8_ - e ma il
b B = MC@NLO+HERWIG |
10° =
= s+ POWHEG+HERWIG  J
. ® u 4 ATLAS Preliminary .
04 f L dt=4.6fb’' _
; Vs =7 TeV ;
10'55— e - A =
1_5;:::{: { HH - -+ F
Om - a . ° A .
A5 e ————
0.5:—....|....|....|....|....|....|....|....|....|....—_

0O 100 200 300 400 500 600 700 800 900 1000

- Data generally consistent with
prediction for pr of tt system

- Some disagreement for rapidity of tt
system with MC@NLO+HERWIG &
POWHEG+HERWIG

* some difference for m# @ NLO+NNLL

p: [GeV]

ATLAS-CONF-2013-099

francesco.spano@cern.ch

Top quark production @ ATLAS

=7 TeV

MC
Data

[Lat = 4.7 b1 (2011)

LaThuile 2014

T T | T 1T | LI L L] | LI I | LI LI | LI I | LI I L] T 1T 1T 1T
B ATLAS Preliminary Data ]
i f Ldt=4.61b" e ALPGEN+HERWIG |
1= Vs =7TeV = MC@NLO+HERWIG
B A  POWHEG+HERWIG i
- Smis Om. —
L oma om.a -
10-1 — ° ™ A tt = ™ A
_::{::::{: HH { { - { { -
1 .2_— TN .
I——————%m—g ey - ——
O.8_I L1 1 | L1 1 1 | 11 1 1 | 1 11 | L1 1 1 | 11 1 | 11 1 | 1 | L1 1 1 | 11 a
25 2 15 1 05 0 05 1 15 2 25
tt
o rrerer—v——————r———— - :
(>3 ------ Data
;lg_m 3| - HEH NLOsNNLL |
-—ug ATLAS Preliminary 3
S — [ Ldt=461b" ‘
1s=7TeV
107 -
10 S Wum&mmm
- 1.5 ' T ==
2z |
ofF E =
z 0.5t= PR PR NP I —
0 500 1000 1500 2000 2500
m, [GeV]
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Differential dN:/dNjets : I+jets Js =7 TeV

ATLAS-CONF-2012-155 s L TE
10%E == — — APGENPYTHA(G,U)
] . i _ -1 - ressees ALPGENSPYTHIA (a Down)
* I(e,u)+jets selection ala ILat = 4.7 fb71 (2077) ; == [aaw
do/dX, standard bkg i ——- |
» Count Njet with pr > + ALPGEN+PYTHIA | oz I
25,40, 60, 80 GeV with as upwards: GO
- Unfold each d(N-Noig)/ -~ Sisfavoured  g'* — -
dNjets to final-state 05-

specific fiducial IR
VOlume njets
» fiducial: apply~reco gL ATLAS Promnary
cuts to particle level - standard ALPGEN I 10t wewee = —prsswenwe
jets, truth e,u,v from W +PYTHIA/HERWIG, : mm= L o
POWHEG+PYHTHIA 1o': o fuire
are consistent with i T et
10°E S — =
- Syst dominated: JES~3% data o R0 e B
to 40% (15% at high p7), T * 10 L Py 40Gov .
Bkg~3% to18% (/OW P71 , < B, T _
MC stat~40% at high multi. * MC@NLO+HERWIG: & o
lower jet multiplicity ¢ | —"""... |
& softer spectrum 05 T —— ]
5 4 5 6 7 =8
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Differential Jet activity :
Eur. Phys. J. C72 (2012) 2043

e dilepton sel a la tt+HF
o =2 b-tags, veto low M(ce)
e Bkg(<6% ): single top (Wt) Z
+jets, diboson (from simul.),

data-driven fake leptons
(loose/tight matrix method)

* Count N(Q0)=Nevents Wlth
no additional jet with pt >
Qo & N(Qsum)= Nevents With
Zadd jets PT < Qsum iN given
y interval

» Correct d(N(Qx)-Nokg)/dQx

to fiducial phase space—
do./dQx X={0,sum}

 Syst dominated for Qx < 60 GeV,
stat~ sys : JES, JER~1.5 to
0.5%, slightly larger for Qsum

francesco.spano@cern.ch

Top quark production @ ATLAS

dilepton /s =7 'I:eV....
2.05 fb1 (2011) £os

(5096

[Lat =

* Too much jet
activity in 1.5<|y|
<2.

« MC@NLO: too
little jet activity
in |y|<0.8

- ACER+PYTHIA
with more/less
ISR: too large
variation w.r.t.
data—reduction
in model
uncertainty

actio

(L]
£1.02

/D

>

Theor

0.94|
o.92f

o.9f
0.88f
0.86E

0.981

Gap fraction

Theory / Data

LaThuile 2014

J Ldt=2.05fb"

veto region: 1.5< |y| < 2.1

— MC@NLO

1L

Q, [GeV]

ATLAS
_[ Ldt=2.05fb"

veto region: |y| < 2.1
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Jet shapes indilepton and 2+jets /s =7 TeV [Lat=

* single lepton (= 4 central jets) and dilepton
(= 2 central jets) selections, =1 b- tag

- standard bkg estimates

» Define isolated (no other jet within
DR=0.8), JVF>0.75 b-jets & light
jets (non-b-tagged jet pair with mjj)
closest to mw) samples

* Correct dX/dr to fiducial

phase space in five prbins
(30 GeV to 150 GeV)

<p(r)>=1/Ar< X pr
(clusters in Ar)/
> p1 (all clusters)>iets

X=

s

<W(r)>=<2pr
(clusters up to r)/
> pt (all clusters)>iets

» Syst dominated: JES (2 to 8%)),

clusteren. (2 to 10%), pile-up (2 to10%)

Top quark production @ ATLAS
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—
S

Z1O

\%

PowHeg/Data MC@NLO/Data

o

—

o
o)

—

8

6

4

T

-
TTTTTT

1.8 fb1 (2011

Eur. Phys. J. C. (2013) 73:2676

— ATLAS |s=7TeV

J.Ldt=1.8fb'1

b-jets (R = 0.4)

3B Data (stat @ sys)

- -l -- MC@NLO+Herwig
PowHeg+Pythia

light jets (R = 0.4)
<4<~ Data (stat @ sys)

—4&— MC@NLO+Herwig
%:‘s\ —a&— PowHeg+Pythia

p
ih—
e
SN

EZ7 VoS N

« <WY(r)> in light
jets larger
than in b-jets
at low r and
low pr

005 01 015 02 025 03 035 04 qof

r

PowHeg/Data MC@NLO/Data

LaThuile 2014

0.6F

0.4

—_
N

o
fos)

—_

o :
0 a N
TT T TT TTTT

« <p(r)> in light

jets larger than
in b-jetsatlowr
and low pr

[ ATLAS is-

7 TeV

50 GeV < p, < 70 GeV

b-jets (R = 0.4)

W Data (stat @ sys)
----- MC @NLO+Herwig
PowHeg+Pythia
light jets (R = 0.4)

A Data (stat @ sys)
—— MC@NLO+Herwig
——— PowHeg+Pythia

7
- 7

o ILdt=1.8fb'1

—

b

S

0 005 01 015 02 025 03 035 04
;

b-jets: broader, lower en. density core
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Differential dN#7/dNjets @ 1+jets Js =7 TeV
Unfolding and corrections

—> —> reco 2 —> —> —>
N part — f part!reco * Mpart ' f reco!part ° f accpt ° (N reco — f bgnd)

Reco
‘}

47
Pass Reco, Pass Reco, Fail Reco Fail Reco,
Pass PL Fail PL Pass PL Fail PL

Particle level: to correct to
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- CMS | (oA
I ) - ( ) %
Re_sults ATLAS & CMS (7 TeV_ Ltjets) — p(top) g
$ [ e Data : 3 F Data :
_lg_id- :.'A on, e ALPGEN+HERWIG i 8"“&,_ - gggggg NLO+NNLL -
,_“;o 109 o, = MC@NLO+HERWIG ] 1—|t;o T ATLAS Preliminary B
- » POWHEG+HERWIG 1 - f Ldt=4.6fb" .
N LN ATLAS Preliminary ] N 200000000 (g =7 TeV -
I f Ldt=4.61" i - i
10'4? (s=7TeV E 10'4? =
- o - - R R R BB 3:3:2
I | | | | | - | AI —1 I .
15F T ' IR T ! = ; 1.5—
< - 5] : o] =
%g 1-50l9—cnﬂo-r"x— --‘—————————‘—ﬁ: (Z.Sg 15—
05l v e b e e L L z (0 J15) e R BN R AP B B B
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
o3 CMS, 5.0 fb at\s = 7 TeV p. [GeV]
I:I 1051 L I T TT I LI I LI I LI I LI I LI l LI
g op chriesComoned o ® o areph * Powheg+Herwig describes ATLAS & CMS data
.% R == MC@NLO reasonably well over the full p; range
-8| S 6 —— POWHEG
—|o S A N T N Approx. NNLO ]
25_ -------- (&5 fougass) " pr(top) < 200 GeV: disagreement btw ATLAS & CMS
3 - CMS: softer spectrum in data, best described by
21 Approx. NNLO
0 s _ . L] [
s ldata Stat+syserro, .................................................................................... : ATLAS: disagreement with Approx. NNLO
2| @ el il
-§ § 1 7 u.J
. = CMS: Similar behaviour for dileptons, both at 7 & 8 TeV

0 50 100 150 200 250 300 350 400

p; [GeV] 16 TOPLHCWG, 28.11.13
M. Aldaya, FE.Spano (for ATLAS & CMS) TOPLHCWG open

session 28-29th Nov. 2013
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Results: ATLAS & CMS (7 TeV, Z+jets) — p;(top) 2 §

» First attempt at direct data comparison: data/NLO prediction (MCFM)

3 10 e ATLAS2013 = .
E F -, o cms 2012 1 Pr(top) <200 GeV:
o Ee= MCFM ATLAS - Di t bet
£ [ - MCEMCMS | - Disagreement between
2 ATLAS & CMS data
S 1E &= =
= F S S - ATLAS result in agreement
= © _ _
: = o9 ] with MCFM
....... \L\(\
107 © \No( —
- 1 pr(top) > 200 GeV:
i ~ i - Good agreement between
N T T ATLAS & CMS data
R e e e =
&) = =
S 1264 E - ATLAS & CMS in
o 11F = di -
Z - E isagreement with MCFM
3 1?&#““"' ------------------------------------------ - J
8 09F M%#—Jf =
0.8E | + =
o e M. Aldaya, F.Spano (for ATLAS &
0 100 200 300 400 500 600 700 800 900 CMS) TOPLHCWG open session
Ttop[ eV] 28-29th Nov. 2013
M. Aldaya 17 TOPLHCWG, 28.11.13
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Inclusive o:: Wt-channel -{Js = 7 TeV JLa= 2.05b" 017
Phy.Lett. B 716 (2012) 142-159 _ e &

. v, q'
* OS leptons (e or y), =1 central high prjet, Ex™'ss
> 50 GeV, (ee/pp) veto Z-lke (mass window), cut
on ) Ad( |ep, EtMiss ) «veto Z—TT

- Bkg: simulated tt, diboson, data-driven Z—ee/pp tvevb

(extrapol. low (E~~M(tt)) plane), Z—TT (extrapol from
bkg region) fake dilept. (matrix method) - ATLAS O ity

1500 I det=2.05fb'1 E:’t\"

L CIWW/ZZ/WZ il
~ Vs=7TeV [C1Z(ee/up)+jets |
3 Z(tt)+jets

* Extract ow: by simultaneous binned max. el deptons
likelihood fit of Boosted Decision Tree : *
outputs in 71-jet, 2-jet, =3-jet bin (22 kine.
vars) constraining syst as nuisance pars

owr = 16.8 £ 2.9 (stat) =4.9 (syst) pb

significance: 3.3 s.d. 50w/ Gwe ~34%

—
o
o

- --Data -
ATLAS 7772 JES uncertainty _

i p = Wit -
_ J.Ldt=2.05fb Ot ]
CIWwW/zz/WZz =

Vs =7 TeV C1Z(ee/pp)+jets
- , , 3 Z(tt)+jets -
Dilepton 1 jet @ Fake dileptons  —

Events / 0.03
3

(2]
o

- Syst dominated: JES~16%, parton shower 15%,
generator 10%

* Assuming |Vi| >> |Vis|, |Via| determine Vip
+ratio of measured to predicted o: : -
|th|:1,03j8'%g 1708 06 04 02 0 0
' (a) BDT output
32
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Inclusive o:: t-chan JS =7 TeV [Lat = 1.04 fb™1 (2017)
Phys. Lett B 717(2012) 330

q
- 1 isol. lep (e or ), 2 or 3 jets with |n|<4.5, ET™ss cut,
large mt(W)*— fake lep. veto, 1 b-tag

* Bkg: simulated tt/\Wt/s-chan, W/Z+jets, data-driven
fake lep (electron-like jet template normalized with ET™ss fit) g

» Extract ot and bkg norm by binned max.

N~ S B L AL
likelihood fit of Neural Network (NN) S [ oo e
distribution to data in 2- & 3-jet bins (12 andg ,,,,[ o oo tchannel.
18 kin. vars: jet-lep masses, jet rapidities,ET) 2 - o i Qther (oD our
° ] W+light jets
[ Z+Jets, Diboson
- B Multijets 7
or=83+4 (stat.)ffg (syst.) pb: Soyor~24%  1000[ "

* Dominated by syst.(//FSR~14%,,b-tag eff~13%JES~7%) .k

% o2 04 o06 08 1
. - ) NN output
* Assuming |Vis| >> |Vis|, |Via| determine Vi, < ratio of

measured to predicted ot
Vep| = 1137073

If [Vio [<1  [Vio |>0.75 at 95%CL *mr (W) = \2pr(OEP [1 - cos g (¢, E7)]
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band from MC stat+fakes uncert.
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Ratio of ovo:: t-chan (/s = 7 TeV Lo = 4717 (2077)

» 1 isol. lep (e or p), 2 or 3 jets with |n|<4.5, ET™ss cut,
large mt(W)*— fake lep. veto, 1 b-tag

* Bkg: simulated tt/Wt/s-chan, W/Z+jets, data-driven
fake lep (electron-like jet template normalized with ET7ss fit)

q’

g
ATLAS-CONF-2012-056

Extract ot and oanti-t by binned max.
likelihood fit of standard NN distribution to

data in 2- & 3-jet bin with pos and neg lep (e,u)

60't/0't - B multijet

syordomiated () =532+ 1.7 (stat.) £ 10.6 (syst) pb  ~20% |
b-tag,generator (D) =29.5 £ 1.5 (stat.) = 7.3 (syst.)pb  ~25%

—I+ 2 jets tagged ® data

[ t-channel (top)
[ s-channel (top)
I ttbar, Wt

[ W+heavy flavour

Events / 0.05

» Calculate Rt =0t/ Ganti-t (sensitive to u/d PDFs) 02 04 06 08 1

including corr—reduce OR NN output

+0.21 N band from MC stat+fakes uncert.
syst dominated: R; = 1.81 £ 0.10(stat.) "5, (syst.) OR/R~13%

ISR/FSR~4% — e

ATLAS Preliminary Ldt= 4 7o' Vs=7 TeV
JES~49%, fakes ]
ATLAS result

® data
@ t-chan |< ttp)

Events / 0.05

ABKMO09 :
NNPDF 2.1 ’ OOO-
stat ~ spread of gﬂJS;(\gzoos '//\7/LO PDFg
pr edictions ~ CT10 (+ DO W asym.) wit Uncel’éa;nty
uncertainty on on ren. and fact. ot
scale

pred. N YRR N R AT, ~ NNoutput
I:{’[
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Single top Co

Source Uncertainty (pb)
Statistics 4.1
Luminosity 3.4
Simulation and modelling 7.7
Jets 4.5
Backgrounds 3.2
Detector modelling 5.5
Total systematics (excl. lumi) 11.0
Total systematics (incl. lumi) 11.5
Total uncertainty 12.2
ATLAS+CMS Preliminary, \'s = 8 TeV
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIIIIIIIII
E
NLO QCD (PRL102(2009)182003) 1
85.8+26 (scale)*0:6 (PDF) !
. . II )
L
Approx. NNLO (arXiv:1205.3453) 1—$-H
87.2:21 (scale)*1:5 (PDF) L
. | -
1
ATLAS Preliminary (5.8 fb) : —0— "
95.1+ 2.4 (stat) £ 17.6(syst) = 3.6 (lumi) 1
:
1
CMS Preliminary (5.0 fb™) *—
80.1+ 5.7 (stat) £ 11.0(syst) + 4.0 (lumi) :
1
ATLAS+CMS combination ® "
85 + 4 (stat) = 11 (syst) = 3 (lumi) 1
1
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

20

30 40 50 60 70

80 90 100 110 120

Si.cn. (PD)

mbination @ 8 TeV ATLAS & CMS

Ot.ch. = 83 = 4 (stat.) = 11 (syst.) = 3 (lum1.) pb =85 £ 12 pb

francesco.spano@cern.ch

Top quark production @ ATLAS

LaThuile 2014

26th February 2014

35


mailto:francesco.spano@cern.ch
mailto:francesco.spano@cern.ch

