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The elephant in the room

=» MC generation is becoming the bottleneck for the experiments

=) this needs attention now to avoid measurements being limited by MC statistics

§ [’ A_‘I,I‘_AS‘ He‘lir‘ni‘n‘ar‘y‘ NI R B B Total CPU consumed by generator

I 100f CPU resource needs ]

Z L ] Herwig?7|
S r ]

=4 80| 2018 estimates: v MG5_aMC NLO
E v MC fast calo sim + standard reco E 1

g [ ® MC fast calo sim + fast reco o ] Herwig++
[ Generators speed up x2 v —

g 60~* P P o o Powheg|
5 - — Flat budget model ;e e A

= L (+20%/year) ; q Other]
2 40— —

£ MG5_aMC LO
Z [ Rz ]

r ] PythiagB|
20— N

[ ] Sherpal

o N I AN B B | Pythiag]
2018 2020 2022 2024 2026 2028 2030 2032

0.0 0.2 0.4 0.6 0.8 1.0 12 1.4
Year Total CPU time [seconds] 1e12

Sherpa developer meeting, 08 Jan 2020 chris.g@cern.ch 2/10



SHERPA IN ATLAS: WEAK BOSON PROCESSES

CHRISTIAN GUTSCHOW

The ATLAS flagship setup: vector boson + jets
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=y the ‘current’ 2.2.1 baseline sample is for V + 0,1, 2j@NLO+3, 4/@LO
=» O(3.2) billion unweighted events

= sliced in max[Hr, pY] and filtered according to heavy-flavour content
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Negative weights are expensive

=) In the 2.2.1 setup, negative weight fraction (NWF) about 30 % for 70 < p-‘r/ < 140,
15-20 % above/below that slice and < 10 % above 250 GeV

=» NWF= 10 % implies statistical error becomes factor 1.25 larger
=) need factor 1.5 as many events

=» NWF= 20 % implies statistical error becomes factor 1.7 larger
=) need factor 2.8 as many events

=» NWF= 30 % implies statistical error becomes factor 2.5 larger
=) need factor 6.3 as many events

=» NWF= 40 % implies statistical error becomes factor 5 larger
=3 need factor 25 as many events

=» new setup with in preparation where NWF improved inclusively from 18 % down to 9 %
=» huge saving!
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Known
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Case study: k merging for Z — vv

Ben Rosser
%) L B B A [ B A %) L B L B S S A HLL A e e e
S 10° ATLAS Internal | § 10°L ATLAS Internal |
Lﬁ Parton M, (Default NLO) ERNT = Parton M, (k NLO) El
M, 0500 p! 140220 | E M, 0500 p! 140-220 ]
—— M, 500-1000 p! 140220 | o —— M, 500-1000 p¥140-221
10° —M:uooo*ppan-zzn 3 10 E —M::|000+p:|40-220 3
10 = 10= E
1 E 1 E
107 = 10 =
= S I = inn 5
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Truth M; [GeV] Truth M, [GeV]

=» Switching the ME+PS merging criterion to use k; algorithm found to
improve slicing by adding high-n partons to the matrix element
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Case study: k merging for Z —

=) Generation slower by factor 1.5-3
due to larger ME phase space

=) sub-optimal step around
merging scale
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WEAK BOSON PROCESSES

Processes involving a colour-singlet exchange

ATL-PHYS-PUB-2019-004

x10%
s BUAALAAMR SRR AARAS Aaan AR T T T T T

(] 1.4 ATLAS Simulation Preliminary | 1.6 ATLAS Simulation Preliminary |
< M s=13Tev - Sherpa_CKKW B - Sherpa_CKKW B
- E pp- Fy v Powheg+PY8 J Powheg+PY8 i
£ 12 v MG5_aMC_NLO+H7 ..  —| MG5_aMC_NLO+H7 T ., ]
s o Uncatany satesysepds or: Uncetany oty o:
> £ MG5_aMC_NLO+HT oy, | MG5_aMC_NLO+H: -
] = = 3 ]
i 08— 4 g ]
s L | 2 —
& o6 — e
2 £ ] E
04— — =
02— - =
oF =] =

14 4 1af

o 1z o 12f

T 1 ki 1
ool | - o ol
0 1 o8
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 1 3 4 5

m; [GeV] Mets

=) renders these types of samples largely useless for VBF/VBS analyses
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Multi-boson final states

ATL-PHYS-PUB-2017-005
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=) precision era for multi-V measurements only just begun

=) gives rise to challening explosion of high-multiplicity final states

Sherpa developer meeting, 08 Jan 2020 chris.g@cern.ch 9/10



SHERPA IN ATLAS: WEAK BOSON PROCESSES

CHRISTIAN GUTSCHOW

Electroweak input schemes

=» momentum fraction of pions in 7 — v
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