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Introduction

@ We need Monte-Carlo generators to model top-quark processes

— top-quark as signal - modelling of detector acceptance and response
— top-quark as background - reliable prediction of any variable in the full phase-space

@ MC generators setups are made of several components
— need to choose parameters which cannot be obtained from first principles
— each configuration requires to be wisely optimised (or tuned)

@ Many studies peformed by ATLAS since run-1

— 13 PUB-notes in TopPublicResults page + a few more in MCPublicResults page
— comparisons between MC generators setups
— with more and more measurements available : comparisons of these setups to data

@ In this talk : status and recent developments in ATLAS
— mostly speaking about ft
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults#Performance_and_or_Monte_Carlo_S
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/MCPublicResults

Overview

0 With several ingredients...
@ Available ATLAS unfolded data
@ MC generators setups and tunes
e ...we define a good nominal setup...
@ Baseline ttbar model : Powheg+Pythia8
Q ...with meaningful and reliable modelling uncertainties...
@ Additional radiation
@ Hadronisation and Parton Shower model

@ NLO matching scheme
e ...while working on further developments
@ NLO multileg generators
@ Other processes
@ Future improvements and wishlist
e Conclusions
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ral ingredients... Available ATLAS unfolded data

Available ATLAS unfolded data

@ Feeding community with results useable for tuning

— well-defined observables Vs channel descrip.tion . ] reference
. Public Rivet routines
— unfolded at particle-level -
. R 7TeV 2¢ tt gap fractions TOPQ-2011-21
— Rivet routines (and Hep?itf) 7TeV 14,20 tt jet shapes STDM-2011-48
TN 7Tev 14 tt Njets, jets pr TOPQ-2012:03
VEIETIED 7Tev 1/ tt diff. (resolved) TOPQ-2013-07
‘ o 8TeV 1/ {t jet pull observables TOPQ-2014-09
/. o /T\ 8Tev 1/ ft diff. (boosted) TOPQ-2014-15
NewData L 8TeV 1(,2(  {t+HF inclusive TOPQ-2014-10
analyses_/ g 8Tev 2/ Wt+tt inclusive TOPQ-2012-20
8TeV 1/ tt diff. (resolved) TOPQ-2015-06
Mcg.m_ing,n} Other publications
omfmj‘fm 8TeV 1/ t-channel diff. TOPQ-2015-05
8Tev 1/ {t spin density matrix TOPQ-2015-13
@ Many available measurements (mostly tf) 8TeV 1/ tt+ vy diff. TOPQ-2015-21
) 8TeV 2/ tt Njets, jets pr, gap fractions TOPQ-2015-04
@ Several new results this week ! 13TeV 2¢ tf Njets, jets pr, gap fractions TOPQ-2015-17
. . 13 TeV 2/ tt diff. (resolved) TOPQ-2016-04
@ New data to improve our understanding 13 ey 1¢ {1 diff. (resolved, boosted) TOPQ-2016-01
— new channels New results shown this week !
—5 new processes 13TeV 0 tt diff. (boosted) TOPQ-2016-09
s new variables 13TeV 2/ Wt diff. TOPQ-2016-12
TOPQ-2017-13
@ Not shown on this list :
— results unfolded at parton-level +
—» ongoing analyses ?‘ & (Zev)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2011-21/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2011-48/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2012-03/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2013-07/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-15/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2012-20/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2015-06/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2015-05/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2015-13/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2015-21/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2015-04/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2015-17/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2016-04/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2016-01/

With several ingredients... MC generators setups and tunes

Modelling pp — tt+ X events

@ Several ingredients to build a good model, for each step of the pp — tf+ X event
Parton Distribution Functions

Matrix Element generator

Parton Shower and hadronisation generator
possibly : additional legs in the ME generator
possibly : afterburners for decay of some particles

L1iddd

@ For each ingredient :
choice determined by different kind of arguments
— trustable theoretical predictions
— existing measurement of a parameter
— comparisons of predictions to measurements
= tuning (or optimisation)

@ At each step, uncertainties are assessed

— propagating the uncertainty of the external input (e.g. PDFs)
— comparing options which give reasonable modelling of relevant variables
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With several ingredients... MC generators setups and tunes

Available MC generators setups and tunes

@ Latest ATLAS setup for {f : Powheg+Pythia8
— switched from Powheg+Pythia6 used at the beginning of run-2
— Pythia8 tuned on 7 TeV ATLAS data : A14 tune
— PDF : NNPDF3.0NLO in the ME
— all PS generators use EvtGen (except Sherpa)

@ Other generators used :
— MG5_aMC@NLO
— Herwig7, H7-UE-MMHT tune
— Pythia6, Perugia 2012 tune (for single-top)
— Herwig++, UE-EE-5 tune (for single-top)
— Sherpa, author tune

@ Other PDF sets used :

— NNPDF2.3LO (for Pythia8 A14 tune)
— CT10, CT10f4 (for single-top)
— PDF4LHC15 (for PDF uncertainty estimation)

rnse .
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ingredients... MC generators setups and tunes

Pythia8 tunes to ATLAS 7 TeV data

ATL-PHYS-PUB-2014-021 - ATL-PHYS-PUB-2015-007 - ATL-PHYS-PUB-2015-048

Differential jet shape for bjets with 30GeV < pr < 40GeV

ATLAS Simulation

—— ATLAS Data

A14-NNPDF

——= A14-NNPDF£VAR:
A14-NNPDF£VAR2
A14-NNPDF£:VAR3a

o0

ATLAS Simulation

@ ATLAS baseline Pythia8 tune : A14 gl e o -,

— tuning performed with Professor
— provided in Pythia 8.2

—— ATLAS Data
—— AU2 CTEQ6L:

@ Used measurements : Mot AR
— inclusive jet prod., multijets, pr(2) A e

— {t gap fractions and jet shapes

Sl s
U™ ==

@ Tuned Pythia8 parameters : === —
— hard process 0.s, MPI (0s, pr cutoff) 2 TR T L
: ICSRRS(::;T:I& cs;c::\"l ?(tacﬁ‘?f"lgr?ts ((XS) , ATL'P*';:(S-PUB-ZOM-‘;ZW o ’ mAT:-PH:(;-PLIB.zot;;.oz(; v
— different PDF sets - best is NNPDF2.3LO Gap fracton vs. Qum fr vetoregion: [y < 21
@ Several variations for uncertainties g T *
— uncertainties on MPI+CR, ISR/FSR £ |~ Siuanmcarany
— 5 up/down variations (“eigentunes” § 13 Eém’;%wmnem POWHEG ]
° T th t ,th t?d t | a = MG5aMCNLO+PY8 ATTBAR-MG5aMCNLO
wo other tunes wi ata only [
— same {t data as A14 + Nje, jet pr '-\:“
— ATTBAR [ {s=7Tev, 21"
~ A15-MG5aMCNLO-TTBAR e
— some tt distributions better modelled Q, [GeV] B W
=- gain not significant enough to replace A14 yet ATL-PHYS-PUB-2015-007 ATL-PHYS-PUB-2015-048
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http://cdsweb.cern.ch/record/1966419/
http://cdsweb.cern.ch/record/2004362/
http://cdsweb.cern.ch/record/2103221/
https://professor.hepforge.org/
http://home.thep.lu.se/Pythia/pythia82html/Tunes.html

Baseline ttbar model : Powheg+Pythia8

Powheg+Pythia8 : new baseline model
ATL-PHYS-PUB-2016-020
@ Used POWheg+Pyth|36 in runt Partcle level, absolute cross-section Partcle level, relative cross-section

1

— Agamp=oo, then m; Bk o ‘ s e e
— kept for early run-2 analyses 3¢ o'k T ey e 1 e 2
E | Powheg+Py8. hgmy = 2.0- My f
@ Switch to Powheg+Pythia8 : F L
1072 = E
— using Pythia8 A14 tune E f
— updated NLO matching params.  .[ 0t |
DN L RE . 12E
— re-optimisation of Agamp é s § 2
2 1.0 2 1.0 &
© Effect of Agamp value b} oF
¢ - S R TN PR N FETEE T = R A TP T T P
— ...as shown last year 070 u‘)o 2(‘)0 3(‘)0 4(‘)0 5&0 sgu 7(‘)'96800 0 u‘)o 2(‘)0 3(‘)0 4Au sgu S(‘)D 7(‘)'9(3800
i - — P [GeV] - pf [Gev]
— 1.5 m; gives better pr({t) pr(tt), 8 TeV pr(tt), 13 TeV (norm.)
— very small effect on m( ﬁ) Particle level, absolute cross-section Particle level, relative cross-section
R s Tf 5
— works for 8 and 13 TeV data :ii o T PomogsPob 05 § ool T Pnag et 08 ey
. . $E e A L IR e 10
@ P6->P8 switch is crucial 08 T anhegiPyB. hme 120, men 5 L ‘ T aunegi Py e 120 men
— better model of soft regime i :
10°% 107 e
— Perugia tune : almost no LHC data ¢
— Al4tune :only 7 TeV LHC data - e
s 13F s 12F
H g 12 -
@ No Professor tuning of hdamp o e —
— exercise done with 7 TeV data :£ 5 oeE =
O7E vl b b b by L Lo b b by
ATTBAR-POWHEG tune 5(‘)0 w‘uo 15‘00 20‘00 25‘00 © %/(;un 5(‘)0 10‘00 15‘00 20‘00 zs‘oomag!gzu
— mg [Ge' — ¢ )
m(tt), 8 TeV m(tt), 13 TeV (norm.) &%
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https://cds.cern.ch/record/2216168/

reliable modelling uncertainties...

Definitions of the modelling uncertainties

@ Using factorisation approach to define ff modelling systematic uncertainties
— each ingredient of the model gets its own uncertainty
—split driven by physical effects rather than by the number of tunable parameters
— for each term, looking at relevant unfolded distributions (when available)
= long and continuing debate within the LHCTopWg

@ Additional radiation (Initial- and Final-State Radiation)

— radiations come from various sources

— simultaneous variation of ug and pr, Agamp, OUs

@ Hadronisation & Parton Shower model (PS)

— compare Powheg-Box+Pythia8 with Powheg-Box+Herwig7
— in the past : Pythia6 vs. Herwig++ (or fHerwig)

@ NLO matching scheme

— Powheg-Box+P8 vs. MG5_aMC@NLO+P8

— in the past : Powheg-Box+Herwig++ vs. MG5_aMC@NLO+Herwig++ (or MC@NLO-+fHerwig)
@ Colour Reconnection / Underlying Event / Multi Parton Interactions

— for now : vary some Pythia8 parameters (A14 tune var1)

— ongoing effort to improve this term - see studies with UE observables : ATL-PHYS-PUB-2017-008

@ PDFs : PDF4LHC15 prescriptions %

DESY
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https://indico.cern.ch/event/596233/contributions/2612649/attachments/1471914/2277997/TopModellingSystematics_PlansRunII_AndreaKnue.pdf
https://cds.cern.ch/record/2262253

Additional radiation (IS

ATL-PHYS-PUB-2017-007

1

o
GeV'

[

o
o

107!

@ Many variations were tested
— ug and ur, independently
— hdamp
— A14 tune var3c (i.e. ag”)

1072

@ Final choice :

1

1

1

1

0.

53

— up:0.5-ugF, vardc up, 2 hgamg
— down :2-ug F, var3c down

xpected/Data

3
2
1
0
9
8
7
6

@ Good coverage of Njeis uncertainty

o . a3

@ Effect on tf kinematics ;}W
— pr(tt), m(tt)

— no effect on pr(thd) w0

107

g 13

g 12

ERT)

g 09

S 08

w 07

06

Additional radiation

R/FSR)

—e— ATLAS Preliminary, /s = 13 TeV. 2
- —— Powheg+Pythias, hy = 1.5-mj, A14 k=
E “eeo Hpp =05 hy=3.0-m, Vardc up 3
F === upg =20, hy = 1.5-m,, Vardc down ©
e 107!
F —e— ATLAS Data, ys=13TeV =~
r —— Powheg+Pythiag, hy = 1.5-m;, A14
L 5,hg =3.0-m, Vardc up
E 0, ‘hﬂ:|5 meachdown‘ |
eemeeeereeeeeeeeeeeeend] o HE
8 12F
°
o 1
s
g osf
&
T N F DR FUU P P T ol | | | | |
o 100 200 300 400 500 600 700 800 o 1 2 3 4
— Pl [GeV] 25 Number of Addiional Jets (25 GoV)
pr(fD), 13 TeV N2 15eV
jets
3 —+— ATLAS Preliminary, /5 = 13 TeV a3 'F —+— ATLAS Preliminary, v/5 = 13 TeV
L —— Powheg+Pythia, hy = 1.5-m,, A14 a6 —— Powheg+Pythia8, hy = 1.5-my, Al4
+ Ugg=05,hy=30-m, Varde up ) * Mg =05,hy =30 m, Vardc up
=== lpf =20, hy = 15.m, Vardc down LR === U =20, hy = 15.m,, Varde down
€
E 102 |
e 1070 |
= o 13
— Dﬁ 1.2
= =~ 1.1
B 10
T g 09
= S 08 E
— u 0.7
PR AR AR IR AP B CEEL e
500 1000 1500 2000 2500 3000 0 200 400 600 800 oo
- g GeV] had P
m(f?), 13 TeV pr(th4d), 13 Tev ()
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https://cds.cern.ch/record/2261938/

nd reliable

Hadronisation and Parton Shower model

Hadronisation and Parton Shower model
ATL-PHYS-PUB-2016-020

Particle level, absolute cross-section

1

Particle level, absolute cross-section
1

1z § 10
@ Hadronisation and PS uncertainty J"*% T TS Oma ge-aTel H
i . %ld —— Powheg+Py8, hmp = 1.5 m s

— replace Pythia8 by Herwig7 —— PoWegsHT, hgamg = 15 Mgy s

— keeping Powheg-Box for both
@ Different top and ft kinematics

— more pronounced pr(tt) shape 102

—s— ATLAS Data, v/s =7 TeV.
—— Powheg+Py6, haamp = Migp

—— Powheg+Py8, hgamp = 1.5~ Miop
—— Powheg+H7, Ngamp = 1.5 Migp

10

= | | | | | |
— large difference at low m(tf) g - g 32 3 ;’ —
— better pr(top) modelling ! E{ ég ] % 3& :
@ Bad Njes modelling with Powheg-+H7 */o" o™i % i 5 a5t *" 4w
— mis-configuration in first setup pr(tt), 8 Tev szcf)tS’ 7TeV
— issue now fixed, setup ok to use Parce vl absolte cross-secton Particl eve, absoluts cross-secton

g . . —e— ATLAS Data, /s = 8 TeV

@ Additional fixes being worked on T FowhegsDye, Neanp =My
Wheg+Py8, hyamp = 1.5 My

—— Powheg+H7, hyamp = 1.5 Mgy

@ Hadronisation and PS combined
— split them in the longer term ?

Expected/Data
oo
So52

Expected/Data

500 10‘00 15‘00 20‘00 25‘00 s (3/!}00 o 0 200
m(tf), 8 TeV ) pr(top), 8 TeV
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nd reliable

NLO matching scheme

NLO matching scheme : the MG5_aMC@NLO issue

ATL-PHYS-PUB-2017-007

1

ﬁ‘g 10 —e— ATLAS Data, 5 = 13 TeV S
o —— Powheg+Pythia8, hy = 1.5m,, A14 3
sl¢ oo e | e
. . sl —— MG5.al +PY8, s = Hy/ 2
@ NLO matching uncertainty ! ol
— replace Powheg by aMC@NLOw |
— keeping Pythia8 with A14 tune f e e Ata +
07 e , | — MG5.aMC@NLO+Py, g - V& +
. ) . . E Y P8 s - VS
@ Mismodelling with baseline setup (. . . ... ree—ran——— s el
s 13 a9 e
— studies perform last spring & ii g rep —
. g 1 2
— bump in Niets, pr(j1) £ 0 ”M-E' g oosf — -
. oo N ————, Yoosp | | | |
° EffeCt Of Shower Stal’tlng Scale . © 13 T \/Leamngp:pT [Ge\)]n 0 Nés 1rgug|e_vm\?dmgonauszs (ZgGeV)
— test Hr/2 instead of NG pr(r), e ets? €
— impr_oves IVjeISy not Pr(]l) D"% \ ——— ATLAS Preliminary, /& = 13 TeV e —+— ATLAS Preliminary, v/5 = 13 TeV
— pr(tt) is worse = 'F oo o A o oS oo e |
%‘g F —— MG5.aMC@NLO+PY8, i = Hy/2 v‘% 10 —— MG5.aMC@NLO+Py8, i = Hy/2
@ Since then : new functional form 1
E 2
— Hr(= Y mr) - new MG5 default | *
— no public plot so far 1
. 107 = 1079
- |00ksprom|3|ng EHH\H\HH\H\HHHHHHHH co b b b b by
© 13 E © 13
T 12F T 12
% e g e |'-|-o-'—‘—
8 10 L T 8 10
i 9 B—————— & &
S 08F S 08 F
S P PR FUU PSR FUTT EUTR PUUE R 4 - S T I S B
0 100 200 300 400 500 600 700 800 500 1000 1500 2000 2500 3000
Z ol [GeV] — ReA0)
pr({D), 13 TeV m(f?), 13 TeV ‘v
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https://cds.cern.ch/record/2261938/

ing on further lopments NLO multileg generators

NLO multileg generators : MG5_aMC@NLO+Pythia8 [FxFx]

ATL-PHYS-PUB-2016-016

| i cross-section vs. jet multiplicity for jets above 25 GeV 1 cross-section vs. jet multiplicity for jets above 60 GeV
=z 10 7
B F
I H
- . L
o ft+ 07 17 ZJ@NLO [ —=— ATLAS Data, v&=7 Tev " —— ATLAS Data, y5=7 TeV
107 = —— A1470 GeV —— A1470 GeV
— better model of additional jets ? T hasogey N v
. . . o[ 7 Monash50 Gev 10" E Monash 50 Gev
@ First optimisation last year o ‘ ‘ ‘ ‘ ‘ T ‘
— MG5_aMC@NLO v2.3.3 g1 _;—\_n—'—‘;‘; EUE .
. k1 5 1.0
— Pythia8 A14 tune LB = i l:::l
0.7
— 7TeVdata S 0o E— ‘ ; ¢
0
N25t , 7 TeV mstetpr>25Gev) N_ﬁl | 7 TeV nslietpr > 60Gev)
@ Effect of the merging scale gets e
i cross-section vs. 1% jet pr f cross-section vs. 5" jet pr
— no obvious optimal value H ——misoaa st | 5 f e ATLAS Data, /-7 ToV
. 2o T Mo 2 T Rasoow
@ New shower Startlng scale Iy —— A1430GeV £ —— A1430GeV
§ —— Monash 50 GeV § —— Monash 50 GeV

— FxFx studies to be re-done

New unfolded data will be crucial ¢
— Nijets, jet pT @13TeV ot

— tt kinematics vs. Njets = Pl
§|0-'-|_ il - %10 +
g osE =¥FH:FFE% § o9f
5 08E 5 08FE
P S . R 07E
10°

L |
pr(jy), 7 Tev e pr(js), 7 TeV S jot oG]
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https://cds.cern.ch/record/2205262/

...while working on further developments  [EINRORUeR et

NLO multileg generators : Sherpa

ATL-PHYS-PUB-2017-007

- . . 2l —— ATLAS Preliminary, s = 13 TeV 2
o ft+ 07 1_]@NLO+2, 3, 4]@'_0 bT-’; 1 — C‘:T‘Easis:irzauzém H
) . 5|4 —-= Wg=20, up =20 £
— another NLO multileg option
107" -
@ Various studies with Sherpa 2.2.1
—e— ATLASData, 5=13TeV  ~ == 7" loeenennd]
— rather good nominal model T e SR ‘
g = 2. =20
— several tunable parameters LR ‘
o E ! $
.g.: 3 2 o =
O-par s
— effect on additional radiation  “ L Yoosp | | | |
o 100 200 300 400 500 600 700 800 o 1 2 3 4
— larger than for Powheg - of [GeV] g ot ioa @ Gon
. pr(tt), 13 TeV N: , 13 TeV
@ E.g.: ME matching scale (CKKW) Jets
— nominal : 30 GeV o st roano | 3
— alternatives : 20 and 50GeV  s|¢ T S g
— smaller effect on radiation ol ol
@ Other possible parameters : e ATLAS Dall, Vs < 13ToV
i —— Nominal Sherpa 2.2.1 (CKKW 30)
— resummation scales G " gmgg‘ ‘ ‘ ‘
— PS recoil scheme g 130 o HE N
8 = 8 12F —
— DIRE shower vs. CSShower  § 13F et ER :
— g 0E & o8
e ] 9B | | | |
100 200 300 400 500 600 700 800 0 1 2 3 4
_ Pl [GeV] Number of Additonal Jets 255eV)
pr(fD), 13 TeV szgs, 13 TeV 33
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..while working on further developments  [ERCIUTIENINSE

Other processes
ATL-PHYS-PUB-2016-020

@ Single-top t-, s-channel and tW

—still using Powheg+P6 - migration to Powheg+P8 will follow
— now in Powheg-Box v2 - can now use ME reweighting !

— first unfolded data are coming - toward better optimisation ?
— new ft/tW overlap treatment in MG5_aMC@NLO (DR2)

— a lot of activity for WWbb production (only dilepton for now)

@ New process : single-top tZ
— MG5_aMC@NLO+P6 - use similar settings as t-channel
— migrating to P8 as well

@ ff+ V :using MG5_aMC@NLO+P8

— systematics : ug F variations, A14 variations, Herwig++, Sherpa
— no unfolded data yet

@ (t+HF : mostly with inclusive {f generators (HF-jets from the PS)

— Sherpa 4FS tt+ bb prediction available - very CPU consuming

— 8 TeV measurement : inclusive cross-sections in fiducial volumes
— no actual tune yet possible
N

large differences between generators for the tf+HF fractions...

DESY - Zeuthen Top modelling and tuning in ATLAS

o [fb]

E

Expected/Data

Expected/Data

Particle level

—e— ATLAS Data, s =8 TeV

—— Powheg+Py8, Ngamp = 1.5+ Migp

—— MG5.aMC@NLO+Py8

—— MG5.aMC@NLO+Py8 (FxFx)
Sherpa 2.2 MEPS@NLO

I

_'—’— 1
087 L
08F | I I

1 fid i fid
Ctplleptonsiets)  Ctiofew)  Ctbblcutbased)  Cttobif-based)

S (£ +jets), Gup(eu), Guvn(eu)

Particle level
45

—e— ATLAS Data, v5=8TeV

Powheg+Py8, Ngamp = 1.5+ Migp

—— MGS aMC@NLO+Py8

—— MG5.aMC@NLO+PY8 (FxFx)
Sherpa 2.2 MEPS@NLO

|
!

|

%
Ritob = Otibb/ Ot e
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https://cds.cern.ch/record/2216168/

R R R TR I B UGl Future improvements and wishlist

Future improvements and wishlist

@ Powheg+Pythia8 with A14 tune describes data well - no full retuning planned
@ Developments mostly in two directions :
— all-in-one setups - all systematics with the same generator
— NLO multileg - to improve modelling in exclusive jet bins
@ Herwig7 could replace several if not all variations
— allows Powheg and MC@NLO matching
— angular- and dipole-ordered showers (only string model, though)
— FxFx merging available - plans for UNLOPS maybe ?
— issue with photon radiation being worked on
@ MG5_aMC@NLO+P8 [FxFx]
— need systematics - e.g. merging scale, UNLOPS, Herwig7
— new shower starting scale in MG5_aMC@NLO should help
— also : ongoing studies for MG5_aMC@NLO+H7

@ Sherpa + 0

— need meaningful systematic uncertainties - which parameters should we vary ? Qk‘Make a u.;isn*
— can/should we plug-in EvtGen ? d’; . Cometrue.. ¥
— {t+ bb 4FS setup available - recipe to mix with {f 5FS ? ’ x4 #

— lack of control in the shower - tune to LHC data ?
@ Large fractions of negative weights increases the statistical uncertainty !
— negative weights are inherent to MC@NLO matching method
— some setups have 1/3 negative-weighted events in some phase-space
— in such case, we need to generate 9 times more events... >
33
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Conclusions

@ Improvement of top-quark MC models is a continuous process
— requires more and more unfolded data to better model more variables
— ...and a wiser choice of tunable parameters with more and more complex generators
Controversial points not addressed in this talk :
— overtuning and predictivity
— two-point systematic uncertainties
@ ATLAS has reached a satisfactory NLO+PS setup
— Powheg+Pythia8 (A14), hgamp=1.5- m; as nominal
— comparison to other NLO+PS setups for systematics
Ongoing effort to go beyond that
Our input : unfolded ATLAS data - see the many results shown this week !
— ft cross-sections : Michele’s talk (yesterday), Petr’'s poster (yesterday)
— single-top cross-sections : Lidia’s talk (earlier today), Rui’s and Irina’s posters (yesterday)
— top-quark properties : Fabian’s (later today) and Frederic’s (tomorrow) talks
— tf+7y cross-sections : Lisa’s talk (tomorrow), Mazuza’s poster (yesterday)

o Stay-tuned! Keep tuning ! Process

Improvement

.
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