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Introduction

LHC known as a top factory
g z : t q : :
g t q

Major role of top quark in (B)SM:
« Heaviest elementary particle in SM g

« Highest Yukawa coupling to the Higgs
« Any deviation w.r.t. SM = hint for new physics
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Introduction

Important background for measurements of other process cross-sections
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Selection

Selection:

- 1 electron & 1 muon: p. > 25 GeV
- at least 1 lepton at trigger level with p. > 27 GeV

- opposite sign leptons
- at least 2 b-tagged jets @77% WP MV2c10 and p, > 25 GeV

- H; 0 > 120 GeV b W T q
- M, > 15 GeV i Ve, Vi, Ve, Q'
W+
g
. . W_
Nominal Powheg+Pythia8 ttbar sample { &1 T §
Alternative Sherpa 2.2.1/4 ttbar samples _ - - =,
b \’E,\-’M,Vﬂ q

tt+0,1J@NLO+2,3,4j@LO in the dileptonic channel

% alphas scale factor 1 for better high jet multi
CSS IS _AS FAC=1.0

% improve b-fragmentation (AGENE-1426)
SPLIT_LEADEXPONENT=1.0

AT 21.2.73 with a manual implementation of the JES/R calibration (same asin ,
AT 21.2.74) with medium JVT cut


https://gitlab.cern.ch/atlas-physics/pmg/infrastructure/mc15joboptions/blob/master/share/DSID410xxx/MC15.410252.Sherpa_221_NNPDF30NNLO_ttbar_dilepton_MEPS_NLO.py
https://gitlab.cern.ch/atlas-physics/pmg/infrastructure/mc15joboptions/blob/master/share/DSID410xxx/MC15.410424.Sherpa_224_NNPDF30NNLO_ttbar_dilepton_MEPS_NLO.py
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Bottom plot is normalized for shape comparison only
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PowPy8 vs Sherpa alternative samples

PowPy8

ATLAS  Work in progress
I ‘ I ‘ I (] Iﬂibcas:::‘n I
10° . I zjets
Cwt
— tibar
—4- data

T

-
o
T

L] ¢ g
iR EE T ‘----‘-----""-‘-‘-"//y‘%/y"yr/%/// -----------------------
0 1 2 3 4 5 6 7 8 9

b-jet multiplicity

Entries

Data/MC

Entries

MC/MC

Sherpa 2.2.1

ATLAS  Work in progress
L L L B L L B BN S AL |
[ diboson
I zjets
Cwt
— tibar
—4—data
$
1 1 1
2 ‘ ' ‘ ‘ ' 3
155 . =
E / |
15 “W/“W T
0 1 2 3 4 5 6 7 8 9
b-jet multiplicity
ATLAS  Work in progress
— T T T T T T
1? —— tthar_PowPy8 é
10,‘ ; ----- ttbar_Sherpa221 ;
% ---------- tthar_Sherpa224 %
1072 = =
107° = =
EI vl b P bt | |?-
2t 3
15F E
1= | | | , P R : 3
0 1 2 3 4 5 6 7 8 9

b-jet multiplicity

Entries

Data/MC

107"

Sherpa 2.2.4

ATLAS  Work in progress

(] Hibosoh I
v [ zjets
CJwt
— tibar
—4—data
1
: ‘ - ‘-“_..-_-._’..-,_ i
0 1 2

b-jet multiplicity



Entries

Data/MC

PowPy8 vs Sherpa alternative samples

PowPy8 Sherpa 2.2.1 Sherpa 2.2.4

ATLAS  Work in progress ATLAS  Work in progress ATLAS  Work in progress
LA e B B B B B L B I L B L L L L B L B B L R N R
I diboson § [ diboson § [ diboson 3
s [ zjets E s [ zjets s s [ zjets ]
10 Iwt 10 COwt 10 Cwt E
— ttbar — ttbar — ttbar .
102 —+4-data 102 —+-data 102 —+-data =
10 = 10 = 10
1 1 — 1
107" 107" 107
in—2 in—2 in-2
1.2 . ERPN 12 3 o 1.2 5
1T1%e o - 31 2 1 ) 3
0;?@ e e P ...‘.u.v..ﬁ.‘.‘.«.,.m‘-w.,.,.m‘;.;,.f.m..”q; :@ DS; iﬁar‘rw‘-u»v.‘-m-«'wvu‘-r-/vf/y‘;/-.s//‘ﬁ/ﬁ/-/%ﬁ/y‘lW//////////////////% :@ 0; ?1-ﬂ-f.»u-/-r‘---.-4-r-v‘u‘u-y-/-/f'ly‘/‘;y'aﬁf‘ﬂﬁ/-/Y'I'/y‘/.%/ﬂ/////%//////%//‘///{/fé
9E . i . E ] KeY3 3
08E ., ‘ . . . ‘ ‘ 4 29 o08E., . . ‘ . ‘ ¢ 3 9 o08E . ‘ . . . . 3 E
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 40
leading b-jet p _Ij[GeV] leading b-jet p _Ij[GeV] leading b-jet p T/[GeV]
ATLAS  Work in progress
" I T T T T T T T T o o T T
[
= —— tthar_PowPy8 _
= =
w |
----- ttbar_Sherpa221 |
----- tthar_Sherpa224 I
107 = =
: el e e b b PR TI N RN L L \:
g 128 3
= “E E|
o 1.1 . =
= 5 3
0.9E ., \ ; —
400

50 100 50 200 250 300 350
leading b-jet p /[GeV] 7



Entries

Data/MC

PowPy8 vs Sherpa alternative samples

PowPy8 Sherpa 2.2.1 Sherpa 2.2.4

ATLAS  Work in progress ATLAS  Work in progress ATLAS  Work in progress
— T T — T T T — ]
[ diboson .§ [ diboson é [ diboson I
10° [ zjets E 10° [ zjets s 10° [ zjets —
Cwt CIwt Wt E
— ttbar — ttbar — ttbar —
10° - data 10° ~+-data 10° ~+-data E
10 10 10 =
1 1 1 —
107" 107 107 =
in—2 in—2 in-2
1.1% e o . . . N E 2 11E E Q 14 E
LISttt IR T b e 3 1g/:"*"f"/‘W—/'/’“r“y‘/'/%/%'/‘»‘/'/7"/‘/‘/'/7(7‘/f/////////////////////////‘/f; K] 1 ,fw-rm—f-/-u-r/-w;ﬁv‘/-/-ﬁ//y‘/-/74///ﬁ/-/f/%////////////////////////;93
0.8 4 B  oof ' ‘ R 1 & ooper * . . ' 4
08555 100 180 200 250 300 350 400 0.8"%5p 100 150 200 250 300 350 400 0.8"5g 100 150 200 250 300 350 40
1. additionnal jet p _Ij[GeV] 1. additionnal jelp_lj[GeV] 1. additionnal jet p T/[GeV]
ATLAS  Work in progress
@« I
(]
= —— ttbar_PowPy8
& -2 _
10 El e e ttbar_Sherpa221 =
----- ttbar_Sherpa224 E
10° = =
Mt ., b b b I
0 3
2 3
g E
=
10 180 200 250 300 350 400

1. additionnal jet p _Ij[GeV] 8



Entries

Data/MC

PowPy8 vs Sherpa alternative samples

10°

102

PowPy8

ATLAS  Work in progress

——
B diboson

I zjets
CJwt

— tibar
—4- data

\‘ \IHHH‘ IHHLIL‘ I\\HM

!""‘-'9000‘.www¢,wm W.,,‘,,.:

2 ¢ 3

300 00 500 = 1000 1200 1400
Hy*/[GeV]

Entries

Data/MC

Entries

MC/MC

10°

102

107*

ATLAS

Sherpa 2.2.1

Work in progress

' ‘ [ diboson
I zjets
Cwt
— tibar
—4—data

\IHHH‘ \I\HH‘ \IHHH‘ IHHLI.L‘ IHHM

E"‘t"" w-w-f;f/-/f;/w-/-/’///‘WW’/W////W//%
* 3
200 400 800 800 1000 12%0 7400
HY*/[GeV]
ATLAS  Work in progress
‘ I ‘ ‘— Ilbar_Puv;PyE

..... ttbar_Sherpa221

----- ttbar_Sherpa224

1200 7400
HI*/[GeV]

600 800 1000

300

Entries

Data/MC

Sherpa 2.2.4

ATLAS  Work in progress
‘ ' ' [ diboson
10° I zjets
CJwt
5 — tibar
10 —4—data

\IHHH‘ IHHLI.L‘ IHHM

1400

10
1
107"
1n-2
0 91 w-‘-‘-‘;a‘ - ;/-/:r-r;ﬁﬁ/%://%/—/%:////W/W////f
08 M E
0.7 200 400 600 800 1000 1200
H*[GeV]
9



Entries

Data/MC

PowPy8 vs Sherpa alternative samples

PowPy8

ATLAS  Work in progress

10* L O B L L B L

0 I diboson
I zjets

10° Cwt

— tibar
—4—data

107"

1in-2
1.2
1.AE . .

T

[y

e =il
-

n
Sl

09 —30 80 80 100 120 140 160 180
leading lepton p _Ij[GeV]

Entries

Data/MC

Entries

MC/MC

Sherpa 2.2.1

ATLAS  Work in progress
104 L I L B B L L S L B
[ diboson
I zjets
10° Jwt

— tibar
—4—data

107"
1n-2
124 :
1.1:¢+

E
A7 e B e B8 1 5 e s

Fodon

0.9 —35 80 80 100 120 140 160 180
leading lepton p _Ij[GeV]

ATLAS  Work in progress
L L I I L L A B L B
- —— ttbar_PowPy8 —

..... tthar_Sherpa221

..... ttbar_Sherpa224

n
Sl

40 80 80 100 120 140 160 180
leading lepton p _Ij[GeV]

n
Sl
o

Entries

Data/MC

Sherpa 2.2.4

ATLAS  Work in progress
10* LA L L L BN S L B
I diboson
I zjets
10° CJwt
— tibar

—-data

107"

1in-2
1.2

1.1;+

-

gg

R
N
1
H
i
1
x
i
i
{
{
B
.
i
H
H
H
€
H
P
H
Iy
1
H
N
5
¢
k3
H
H
$
H
H
1
H
i
H
N
M
H
H
3
:
H
H
H
H
N
4
1
bonlin

n
Sl

0.9EF . ) i ] , , , , ,
40 60 80 100 120 140 160 180
leading lepton p T/[GeV]

10



Entries

Data/MC

PowPy8 vs Sherpa alternative samples

ATLAS

Work in progress

PowPy8

\IHH'ITl \IHH'IT‘ IHIIIH‘ Ij

———
I diboson

I zjets
CJwt

— tibar
—4- data

HIIUJJ HIHH' \IHH_I_L' \IHH_I_L‘ IHIIIH‘

E I...‘__‘..!.l T S .- I ,,‘, . ,y.:.,, i

g LI

“T300 400 600 800 1000 1200 = 1400 1600 ~ 1800
H/[GeV]

Entries

Data/MC

Entries

MC/MC

ATLAS

Sherpa 2.2.1

Work in progress

\IHH'ITl \IHH'IT‘ IHIIIH‘ I:

‘ I ‘ (] Jiboson I B
I zjets
Cwt
— tibar
—4—data

HIIU.IJ HIHHIl \I\HLI.L' \IHH.I.L‘ IHIIIH‘

!
2_7 '.44,.,‘,..” . - ‘,N;x-/f./-/-/;-,w-//x-/‘///////‘///////,l//////;é
% . b
S bo 265 s00 800" j000 200 1400 600 1800
H2/1GeV]
ATLAS  Work in progress
= o e S
:_ ----- ttbar_Sherpa221 _:
E ----- ttbar_Sherpa224 E
=3 L N B B T B

200

700 600 ~ 800 1000 1200 1400 1600 1800

HY[GeV]

Entries

Data/MC

Sherpa 2.2.4

ATLAS  Work in progress

L L L e L
100 I diboson

E I zjets

C CJwt

— tibar

102

E —4—data
10 E-

1

HIIU.IJ HHHIl \I\HLI.L' \IHH.I.L‘ IHIIIH‘

1(1’2 1 1
12g : : ‘ . ‘ . :
L A I I R
0.8 =} . ¢ =
065 | , ‘ ‘ ‘ , ‘ , E

200 400 600 800 1000 1200 1400 1600 1800

HZ'1GeV]

11



MC/MC Outcome

- Sherpa predicts less events

- Sherpa 2.2.4 shows more discrepancies with data than Sherpa 2.2.1

- normalized MC/MC comparisons
- Powheg+Pythia8 Data/MC comparisons
- Sherpa 2.2.1 Data/MC comparisons

- Sherpa 2.2.4 Data/MC comparisons

12


http://www.desy.de/~matthier/11Jun2019_Normalized/
http://www.desy.de/~matthier/11Jun2019_PowPy8/
http://www.desy.de/~matthier/11Jun2019_Sherpa221/
http://www.desy.de/~matthier/11Jun2019_Sherpa224/
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subdivide the selection in 2 parts : hard scattering and soft scattering
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2D matching variables

Particle jet

6
Reco jet
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Particle jet

2D matching variables

Exactly 1 matching possibility/reco-jet
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2D matching variables

Particle 1.->4. jet p_T/[GeV]
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Additional variables of interest
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Outcome

- (in)effciency of the matching
- minAR for each particle or reco-jet as a 1D histogram

- AD(ttbar, j. )
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