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Introduction

 Precision r_neasurements of ttbar
Cross section.

» Test theoretical predictions and
modelling, THIS IS NOT SIMPLY

 important for the top as a background
for searches,

« Search for new physics as deviations
from Model (SM) predictions.

» Outlook:
* “legacy” run | inclusive cross sections and search for new
physics (SUSY),

« Differential cross section at 8 TeV,
* |Inclusive and differential cross sections at 13 TeV.
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Inclusive cross section
at 7 and 8 TeV (ATLAS)
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opposite charge.

Use eu channel: most precise. arXiv:1406.5375 Uncertainty Ac,i/ow (%)

NE 7TeV  8TeV

. . . . Data statistics 1.69 0.71

Eventselection: 1 isolated e and 1 isolated u with 1% modelling and QCD scale 146 1.26

Parton distribution functions 1.04 1.13

Background modelling 0.83 0.83

Lepton efficiencies 0.87 0.88

. . . . . Jet d b-t i 0.58 0.82

1 and 2 selected jet bins (including b-tagging Misidentified leptons 041 034
(medium WP)) used to measure the cross section. _ :

Analysis systematics (o;z) 2.27 2.26

— — — bkg Integrated luminosity 1.98 3.10

Ny = Loy 66“26b(1 Cbeb) + Nl LHC beam energy 179 1.72

Total uncertainty 3.89 4.27

bk
Ny = Loy eequebz + Ny €

ATLAS
Vs=8TeV, 203"

[ tt Powheg+PY
mm Wt

B Z+jets

1 Diboson

Em Mis-ID lepton

— Powheg+PY ]
7 MC@NLO+HW  +
........ Alpgen+HW =

5000 |—

* In situ determination of the jet selection
efficiency.

« Background estimations:
» Z+jets from same flavour channels,
* Fake lepton from same charge events.

o = 182.9+3.14+4.243.6+3.3pb (y/s =7TeV) and
o = 2424+ 1.7+ 55+ 7.5+ 4.2pb (/5 = 8 TeV), 3



Search for SUSY stop pair i
production s

« Search for stop pair production,
with stop decaying into a top quark ~ p \.. = t —*----_ %9
and a neutralino.

 Direct searches insensitive for . . g
m(stop)-my=m(top) => kinematics ., ttproduction, t>t¥ /c¥,

very similar to ttbar events. 3 Fems T
g 600-\s =8 TeV e EXPIOCTES ]

& [ enmbeEmyeomimE :

= igooPErais ta ot Hw eandabady demerm 807 3

o Sy Tuy T L 1

* Search for a deviation from SM o e E
predictions in the precise ok E
measurement of the ttbar cross : .
section (and spin correlation) 200[ E
100: -

YN E 1
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Limits on stop pair IPHC
production L

arXiv:1406.5375

e Determination of
exclusion limits on stop
pair production from
precise ttbar cross
section.

N L L L B B
ATLAS

- {s=7TeV, 4.61b"

- Vs=8TeV,20.3 fb’
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5 b Observed limit =1 Gypoon
§ 2.5_— t1—> t X1: m(X1)—1 GeV _E
 For neutralino mass of 1 £ 2f E
GeV. o 3 5:_ E
I :
3 1 ;— S e —;
[ O 0.5:_ 11 1 l | I I 1 1 1 1 l | I l 1 1 1 1 l | - l:
* Exclusion at 95% CL up 170 180 190 200 210 220 230
to 177 GeV. m. [GeV]
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IPHC

;‘NZ Event selection and
¥ /

cut&count analysis (xc) s
arXiv:1603.0230 «10° 19.7 fb™ (8 TeV)
] 2 30 e Data B it
- Most precise channel :ep. g VS =Dy
L E\{V [ non W/Z

20 C v MC syst+stat

» Event selection : e-p trigger, 2
Isolated leptons 10
(electron+muon), at least 1-2
jets, with at least 1 b-tag

(medium WP) 43 MRl . .
SEREIE Nl

L Il | L 1 L 1 |

6 b
Number of b-tagged jets

« Data-driven backgrounds:
« Z+jets estimated from an in-peak control region in same-flavour events,

. FakeEIepton backgrounds (ttbar semi-leptonic, W+jets) using same sign
events.

Main systematics from JES, lept. sel., b-tagging, signal modelling (top
pT, scale)

og = 1659 £2.5(stat) = 6.2(syst) == 3.6 (lumi)pb, at+/s =7TeV.
oq = 241.1+1.6(stat)+10.0(syst) 6.3 (lumi)pb, at/s =8TeV. °
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« Main analysis : combine

0 or >2 b-tagged jets 19.7 fb' (8 TeV) 1 1 H 1
% 10° 1 additional jet 2 additional jets >3 addillional jets CcMS a I I ke I I h O O d flt (C.O n Str.a I n
25 mww g of the systematics using
= s 1 1
o I nuisance parameters)
E [ QCD/W+jet .
o S with the ATLAS
G Sateatat approach.
7} 'O 1. wnlT 1.2 R ¥ E . " " Ex 00000000000 30003300 000000000
88 od T 7 Preemmasmmntabussssms i
40 60 80 100120140160 180 40 60 80 100 120140160180 40 60 80 100 120 140 160 180 200
P, [GeV] P, [GeV] P, [GeV] _ _ _ _ )
Coma 10 — — weesm e o it Of jet pp IN various jet
- @ 8 1 additional jet 2 additional jets >3 additional jets cMS a n d bta " et m u Ilt b i n S
EtW/iW g 10? g J - -
DY
L v & 10
[ QCD/W+jets
=l
tt bkg. .
* Reduce systematics on
T T oI IO T N NR—_-. b-ta gging, JES and
B =75l I IR IAPUT IUPAPR IPUPAPN IPUPIP APUPIPR SPUPAPS T INSATE IAVITIN INAP PRPITN PO AP AP i VR IR R FAFITAY ATAMRAY T ARRAN AT .
40 60 80 100 120 140 1&0[23%)\/] 40 60 80 100 120 140 ‘IpiO[éBé)V] 40 60 80 100120140 1&0[1(383\?]00 Scale VIS. phase
2 b-tagged jets 19.7 o' (8 TeV) S p a Ce .
i Data % 1 additional jet 2 additional jets >3 additional jets cMS
tt ]
N wiiw 2
Doy S
v o

[ QCD/W+jets
v

: « Dominant systematics::
| ; lept sel., trigger, JES,
el : barmod.
P, [GeV] P, [GeV]

00
P, [GeV]

173.6 +2.1 (stat) T 32 (syst) £ 3.8 (lumi)pb, at /s = 7TeV and
o = 244.9+1.4(stat) 23 (syst) £6.4(lumi)pb, at+/s =8TeV,

o
|



Limits on stop pair iy
production i

arXiv:1603.0230

« Compare the measured cross-section (cut&count) with the SM
predictions, and SM+stop predictions.

19.7 fb™' (8 TeV) 19.7 fb™' (8 TeV)
|l T T I T T T T l_ I_ T |l T l T T T T I T T T T I T T 1 T I T T T T I l-
- CMS —— Observed 1o, .

-- Expected

F=N
=N

. _I L | I LI B B | I LI B | I T

CMS —— Observed =10,
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[ Expected =10,,,
Expected +20,,,

I Expected =10,

l— R

Expected +20,,,

w
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TT 1111 L LB T
a N OO W o b O,
T T T T T T T T[T T T Jrr1T1T TT

—

95% CL limit on signal strength
N

95% CL limit on signal strength
N

o

o
O
IIIII

T - 1, mGx) = 12.5 GeV]

T-t, mE)=1GeV

1 1 . C
-I 1 1 L 1 l 1 1 1 1 I 1 1 1 L I L 1 1 1 I 1 1 L 1 r- 0 I_ L 1 L I L 1 L L l 1 1 1 1 l 1 1 1 1 | 1 1 1 L I 1
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« For neutralino mass of 1 GeV, exclusionupto 189 GeV,
* For neutralino mass of 12.5 GeV, exclusion in the range 185-189 GeV.



Inclusive cross section
at 13 TeV (CMS)
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arXiv:1510.05302 _ 43 pb” (13 TeV)
£ [ cms ey’ - Data
* Inclusive cross section measurementin the S 150[ = tr\tlon T
eu channel. 5 Y,
8100 . W
. E W ZhT ey
* Very similar approach as for the cut&countat =

%]
o

8 TeV. Main difference : no b-tagging
applied.

o = 746 + 58(stat.) + 53(syst.) + 36(lumi.)pb sl _
T i T S S —
5 |
Source Aoy (pb) A/ 0y (%) S ol i 2 3 é 6 =7
Trigger efficiencies 33 17 Number of jets
Lepton efficiencies 25 3.4 .
Lepton energy scale <1 <0.1 ) 43 pb (13 TeV)
Jet energy scale 11 1.5 c [, Data WV CMS e*u"+22jets
Jet energy resolution <1 <0.1 q>> I _
Pileup 5.2 0.7 O 4o tt o W
CD scales _ 1.4 0.2 O M NonW/Z W ZW*— ey’

I%LO generator of tt signal 14 1.9 | o |
Modeling of tt signal 13 1.8 -CE: -

|PDF 18 2.4 | 3 20
Single top tW background 13 1.8 <z |
VV background 3.5 0.5
Drell-Yan background 4.1 0.5
Nonprompt leptons background 7.6 1.0
Total systematic QM
(w/ o luminosity) 53 7.2 % N } -4 e b Py e o
Integrated luminosity 36 4.8 g i * ‘ t . . , . . . ¢
Statistical uncertainty 58 7.8 0 01 02 03 04 05 06 07 1

08 0.9
Total 87 12 Ad(e, w)l (rad) /=




Inclusive cross section
at 13 TeV (ATLAS)

Similar to the 8TeV analysisstrategy. - _ 80317 (stat) + 27 (syst) + 45 (lumi) 12 (beam) pb
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Uncertainty (inclusive o ;) A€ep/€ep (G0) ACpL/Cp (%)  Aoyi/o7(%)
Data statistics 0.9
tf NLO modelling 0.7 -0.1 0.8 g 80003— T TrTTTT ATLAS 'P'réli'rriiria'ry T
Lz hadronisation 2.4 0.4 28 | % = ° ls=13TeV, 3.2fb"
Initial/final state radiation -0.3 0.1 0.4 70001~ ® Data 2015
tf heavy-flavour production - 0.4 0.4 6000F- = gerWheQWY
Parton distribution functions 0.5 - 0.5 E = Z+ets
Single-top modelling - - 0.3 5000~ = = l?/liigﬂ?)o?epton
Single-top/tf interference - - 0.6 4000 f_ — Powheg+PY
Single-top Wt cross-section - - 0.5 = -- aMC@NLO+HW++
Diboson modelling - - 0.1 00 =—g— . Powheg+HW+-+
Diboson cross-sections - - 0.0 2000
Z+jets extrapolation - - 0.2 1000 =
Electron energy scale/resolution 0.2 0.0 0.2 b
Electron identification 0.3 0.0 0.3 o 0 ‘ -
Electron isolation 0.4 - 0.4 < 2 3
Muon momentum scale/resolution -0.0 0.0 0.0 o
Muon identification 0.4 0.0 0.4 =
Muon isolation 0.2 - 0.3
Lepton trigger 0.1 0.0 0.2
Jet energy scale 0.3 0.1 0.3
: %) L LA I R LR =
.II::a eneirngy resolution -O_.l g(l) gg «5 20000 ;_ ATLAS Preliminary ® Data2015 _;
. .gg g L 1g000F- {s=13TeV,3.21b ! L tt Powheg+PY 3
Misidentified leptons - - 0.6 o ' Wt 3
16000 I Z+jets =
Analysis systematics | 2.7 0.6 3.3 14000 E- E 3'i§‘.’|‘°b°?epton 3
Integrated luminosity - - 5.5 12000 3_4—._,:.: . Z%gﬁahw -
LHC beam energy - - 1.5 10— — | Powheg+HW++ 3
e — Powheg+PY radHi 7
Total uncertainty 0.6 6.7 8000 — — Powheg+PY radLo_5
6000 & - =
Uncertainty (fiducial o-fi¢) | A€ep/€ep (Fo)  AChL/Cp (%)  Aci/oid (%) 4000 E
¢t NLO modelling 0.5 -0.1 0.6 2000 3
tt hadronisation -1.6 0.4 1.9 o Py =
Parton distribution functions 0.1 - 0.1 % 15F
Other uncertainties (as above) 0.8 04 1.5 8 1E D
Analysis systematics (o-f19) | 1.8 0.6 2.5 = 0sE , , 10
Total uncertainty (o-fi9) | 1.8 0.6 6.3 0 ! 2 Nyag




Zemmit aan Sowaas

ttbar LHC cross sections IPHC
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E‘ I 1 | | I | I I | I I | I | I | I I | | | I | |
O | Vv Tevatron combined 1.96 TeV (L = 8.8 f5') P -
o u ATLAS 67 TeV (L= 4.6 ) ATLAS+CMS Preliminary Mar 2016
C ® CMSeuy7TeV(L=5fb" LHCIOpWG
O 10% k- = ATLASeusTev (L= 203 ft")
') — ® CMSeu8TeV(L=19.7fb"
()] — ¥ LHC combined ey 8 TeV (L = 5 3-20.3 fb") v
7] - = ATLASeu13TeV(L=32fb Y
n — e CMSep13TeV (L=43pb")
n — A ATLASee/uy 13 TeV (L =85 pb b
O O ATLAS I+jets 13 TeV (L = 85 pb b I
O ~ O CMS l+jets 13 TeV (L=42 pb") 1000+ 4 7
I_|-I= 2 R
() — ]
= 10 — L {3
2] — 800r 4
2 - - - -
O B 1
< - ! I
B 600r 1 |
== NNLO+NNLL (pp) ]
=—— NNLO+NNLL (pp) 13 Vs[TeV]
10 Czakon, Fiedler, Mitov, PRL 110 (2013) 252004 =
— Myp = 17I2 5 GeV, PDF(J? a uncertalntlels accordlng to P|DF4LHC .
| | | | | | |

|
2 4 6 8 10 12 14
\s [TeV] »
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Differential cross section
at 8 TeV (ATLAS)
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- Differential cross section in the semi- Cut Event selection
le ptonic channel. Single lepton Electrons (isolated): pt > 60 (24) GeV
trigger Muons (isolated): pt > 36 (24) GeV
Primary vertex | > 5 tracks with pr > 0.4 GeV
« DD for W+jets and multijet Exactly one Muons: pt > 25GeV, || < 2.5
backg rounds. isolated lepton | Electrons: pp > 25 GeV
Inl < 2.47, excluding 1.37 < || < 1.52
_ Jets >4 jets pt > 25GeV, || < 2.5
* (pseudo)top reconstructed usin > 2 b-tagged jets at €, = 70%
constrains on W mass. Unfolded at
parton level.
> e LA DA RARRE AR RS B A R AN RERRN RRRRE LN RN RARRE LA UL UL MRS AN AR RN RN RARRE LS RN RN AR LR
& 18005 ATLAS ét?ata E (?3 1§ ATLAS Full phase-space 3 E 1§ ATLAS Full phase-space g
@ 1600 Vs=8TeV, 20.3 fb" 1 \?\}nm? top | - - (s=8TeV,203%" |, paa 1 = - Vs=8TeV,203f" , pua ]
3 E +ets R e —— PWG+PY6 h,, =m, |l = Al — PWG+PY6 h,, =m, |
o 1400¢ o Z+jet 1~ s + Jame_ 3 e 10 E —— aN’LO pro 912015 3031501
w -2 V\E\?/;Z/\NZ 1 oF E hpnvggN’T_g+Epr3ET2 3 © F —_— azNLE)O JHEP :)1(2015)092 3
1200 - z g?akteﬂgﬁét unc ] ".’l C —— MadGraph+PY6 P2011C | 1 C I Stat. unc. ]
1000 :_ 2 . . _: g 102 _ - g:/:tG::;/% AUET2 = g 102 = Stat.+Syst. unc. <
- ] - Stat.+Syst. unc. 3 - =
800 — C 7] C i
600 = 10°E = 10°F E
400F = - ] i ]
200 = 104 | B 10% =
. F : 5 g ——
o8 1'25.,./”7’ 4//////////////////////////////‘ §l, 12 e ——— - DT e ——————— :
-5 R s g issssssssssssssiiid SR e | — % © 1% E
g osf * - | ED o; . 5 &7 os :
0 100 200 300 400 500 600 700 800 900 1Of 5 ) 500 300 200 500 0 100 200 300 400 500

Py [GeV] pt [GeV]




Differential cross section

at 13 TeV (ATLAS) IPHC
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ATLAS-CONF-2015-065 8 L ATLAS Profminary | wrom
Differential cross section at 13 TeV, as a 5 oF s,
function of jet multiplicity. £ o S orons 1
= 3 '
102;
Important test of the modelling of extra jets. i
10‘1-' =
B 12k
« Use dllepton events. Similar selection+2 b- s
o 0.8f

P S SR NN SN S S S NN S SO N NN NN R N B R S L
0] 50 100 150 200 250

tagge Jets (medium WP). No top reconstruction
b-tagged jet P, [GeV]

neede unfoldlng at particle level.

ATLAS Prellmlnary

' o> .| :
= - N U’Z 1 e e ATLAS Prellmmary— °1Z" 4L " ATLAS Prellmmary—
- L 13 TeV,3.21b" i Clo F 13TeV,3.21b" 1 P E 13TeV, 3.21b" E
—lo e, add.jetp =25GeV | " 1° | add.jetp, 280Gev | "I [ —a— add. jetp, = 25 GeV 1
[~ . - I~ — =. — -1 .
107'E + 107" 2 107'F 3
S revriiven 3 s 3 g —_— E
i = _ — i - ——
ep-channel —_— ° ep-channel eu-channel P ——
- —— Powheg+Pythia6 — I —— Powheg+Pythia6 107 — . o
F — - Powheg+Herwig++ 3 - — - Powheg+Herwig++ E POWheg*‘PythfaG .
[ -.- aMCAtNLO+Herwig++ ] - —— aMCAtNLO+Herwig++ - —— Powheg+Pythia6 (radHi)
| ---. Powheg+Pythia8 i | - --. Powheg+Pythia8 | eeeee Powheg+Pythia6 (radLo)
_ Data - - Data - —a- Data
10°: ™ 5 10°F 5 10° E
P R s Y o . S N T N S
1.4F Stat. E AE s Stat 3 1.4F
% 1 23_ :Stat.+Syst = % 1.2F — Stat. +Syst __________ = % 1 2:_ :Stat +Syst
8 1f.7.:.7.:f.::.:.".".".".".".".".'"'."."."."."."."." 8 L e 8 :
s 0.8 = 0-85‘ s 2 :
0.6 | \ , , : 0.6E . ) . bE | . . L
0 1 2 3 4 0 1 2 3 0 1 2 3 4

Number of additional jets Number of additional jets Number of additional jets



Differential cross section
at 13 TeV (CMS)

CMS PAS TOP-16-008 230" (13 ToV)
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. . . . E grngﬁmina I+jets parton ——data
 Differential cross section as a functionof 5 1 v C L
various observables. S single top
g 10 B V+jets
s B oco
. . . 10
« Semi-leptonic channels : single u/e
trlggzers, one isolated u/e, >4 jets and 0
> 2 b-tagged jets.
E 1.4 l —
‘(7') 12 - .. R R ...
: ; 8 O_g fﬂﬁfi_‘_ﬁﬁﬁfﬁﬁ‘_ﬁﬁﬁﬁﬁﬁ&ﬁfﬁif&ﬁiﬁﬁf'.'ﬁfffﬁiiﬁﬁiﬁ".'fﬁﬁiﬁ&ﬁffﬁiiﬁﬁﬁﬁﬁiﬁffﬁfiﬁiﬁﬁiifﬂﬁﬁ...ﬁﬁﬁﬁﬁ{fﬁﬁﬁ__ﬁffﬁlﬁ s
« Top reconstruction and unfolding to 5 08 | i

0 100 200 300 400 500 600 -700 800

particle and parton levels. p.(t) [GeV]

. -1
230" (13 TeV) a0 2.3 b (13 TeV)
= © — : data
. 10 &= : —+— data Q - CMS l+jets parton —*—
% = g,'g’,-,sn,-,,a,y I+jets parton [ sys @ stat -8 f = Preliminary l P 1 sys @ stat
O] C [ stat. o 120 — [ stat.
- ——— MG5_aMC@NLO P8 [FxFx] ——— MG5_aMC@NLO P8 [FxFx]
9 L == MG5_aMC@NLO P8 [MLM] 100 E MG5_aMC@NLO P8 [MLM]
_— :Eﬁ —— — Powheg P8 C Powheg P8
~x = == ——— Powheg H++ T T T T T e e e — - - - - Powheg H++
o= F == ---- MG5_aMC@NLO P8 80 — ————  ---- MG5_aMC@NLOPS8
Yoo —— MG5_aMC@NLO H++ - — — MG5_aMC@NLO H++
© E —f— 60 —
> i 40 — e
10° E - $
E mm -
r 20 — ———— —
_....1.,..1,...1....1,...1....1,...|.... o by b b b e e T ]
8 “312 ﬂir;‘- - o 8 ?U' “s5e
= 1= € =
0.8 . . . . . . . . . !
0 100 200 300 400 500 600 700 800 0 1 2 3 >=4

p.(t) [GeV] additional jets



Conclusion IPHC
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ttbar cross section measurements:
« benchmark analysis for top precision measurements,
« can even be used for calibrating the detectors (see b-tagging talks),
« allows for deep comparisons with theoretical predictions ! (and fiducial)

But also indirect measurements of :
« Alpha_S,
« Top quark pole mass, etc...

And searches!
 stop pair production,
« chromo-Magnetic and Electric dipole moments,
« anomalous couplings, etc...

With more work on systematics, we should be able to do even more
precise measurements (~4% for the moment).

High luminosity will help ! (if LHC works well)

15
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Differential cross section

at 8 TeV IPHC
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- 10§ —— PWG+PY6 hy,,=m, = © C —— PWG+PY6 h,,, =m, 3
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104 E 10°E E
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400 600 800 1000 1200 1400 1600 0 50
mtt [GeV]
.,:- T T T T I T T T T ' T T T T l T T T T I T T T T
= 102 = T T T ——— — > - .
= S 3 o - ATLAS Full phase-space N
= - ATLAS Full phase-space = S 1.2— Vs =8 TeV. 20.3 fb'! P P ]
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Comparisons of systematics

ATLAS

NG 7TeV 8 TeV
Uncertainty (inclusive o) A€ep/€en  ACy/Cy  Aovifoe  A€ep/€en  ACy/Cyr  Aoii/ow
(%) (%) (%) (%) (%) (%)
Data statistics 1.69 0.71
tt modelling 0.71 —0.72 1.43 0.65 —0.57 1.22
Parton distribution functions 1.03 - 1.04 1.12 - 1.13
QCD scale choice 0.30 - 0.30 0.30 - 0.30
Single-top modelling - - 0.34 - - 0.42
Single-top/tt interference - - 0.22 - - 0.15
Single-top Wt cross-section - - 0.72 - - 0.69
Diboson modelling - - 0.12 - - 0.13
Diboson cross-sections - - 0.03 - - 0.03
Z+jets extrapolation - - 0.05 - - 0.02
Electron energy scale/resolution 0.19 —0.00 0.22 0.46 0.02 0.51
Electron identification 0.12 0.00 0.13 0.36 0.00 0.41
Muon momentum scale/resolution 0.12 0.00 0.14 0.01 0.01 0.02
Muon identification 0.27 0.00 0.30 0.38 0.00 0.42
Lepton isolation 0.74 - 0.74 0.37 - 0.37
Lepton trigger 0.15 —0.02 0.19 0.15 0.00 0.16
Jet energy scale 0.22 0.06 0.27 0.47 0.07 0.52
Jet energy resolution —0.16 0.08 0.30 —0.36 0.05 0.51
Jet reconstruction/vertex fraction 0.00 0.00 0.06 0.01 0.01 0.03
b-tagging - 0.18 0.41 - 0.14 0.40
Misidentified leptons - - 0.41 - - 0.34
Analysis systematics (o4z) 1.56 0.75 2.27 1.66 0.59 2.26
Integrated luminosity - - 1.98 - - 3.10
LHC beam energy - - 1.79 - - 1.72
Total uncertainty (oz) 1.56 0.75 3.89 1.66 0.59 4.27
Uncertainty (fiducial ofi¢) Aecpfeen ACy/Ch  Acil/ofd  Ae.n/ec, AC,/Ch  Aoii/ow
(%) (%) (%) (%) (%) (%)
tt modelling 0.84 —0.72 1.56 0.74 —0.57 1.31
Parton distribution functions 0.35 - 0.38 0.23 - 0.28
QCD scale choice 0.00 - 0.00 0.00 - 0.00
Other uncertainties (as above) 0.88 0.21 1.40 1.00 0.17 1.50
Analysis systematics (ofi) 1.27 0.75 2.13 1.27 0.59 2.01
Total uncertainty (af‘t—d 1.27 0.75 3.81 1.27 0.59 4.14

IPHC

Institut wa&ﬁ &
STRASBOURG
CMS
Uncertainty [%]
Source 7TeV  8Tev
Trigger 1.3 1.2
Lepton ID/isolation 1.5 1.5
Lepton energy scale 0.2 0.1
Jet energy scale 0.8 0.9
Jet energy resolution 0.1 0.1
tW/tW 1.0 0.6
DY 1.4 1.3
tt bkg. 0.1 0.1
ttv 0.1 0.1
Diboson 0.2 0.6
Wijets /QCD 0.1 0.2
b-tag 0.5 0.5
Mistag 0.2 0.1
Pileup 0.3 0.3
MR, UE scales 0.3 0.6
ME/PS matching 0.1 0.1
MADGRAPH vs POWHEG 0.4 0.5
Hadronisation (JES) 0.7 0.7
Top quark pr modelling 0.3 0.4
Colour reconnection 0.1 0.2
Underlying event 0.1 0.1
PDF 0.2 0.3
Integrated luminosity 2.2 2.6
Statistical 1.2 0.6
Source Uncertainty [%]
7TeV  8TeV
Total (visible) fgﬁ fgi
Q? scale (extrapol.) o o2
ME/PS matching (extrapol.) ~ *07 o3
Top quark pr (extrapol.) o2 +os
PDF (extrapol.) ol ol
Total b S v 18




Top mass from cross iPH
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