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Benchmark cross section

Aim: Assess compatibility of different inclusive jet, dijet, W + jets
and Z + jets a measurements at 7, 8 and 13 TeV.

Use Monte-Carlo calculations as transfer function to compare consistency
of different measurements.

= since different measurements use different fiducial phase
space definitions, differences in description of different
measurements may also stem from different levels of
mismodelling in different phase space regions
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Benchmark cross section
Availability of RIVET analyses

ATLAS MS LHCb
incjets/dijets v v -

7TeV | W+ jets v v X
Z + jets v v v
incjets/dijets X* v -

8 TeV W + jets X* v X
Z + jets X X X
incjets/dijets X v -

13TeV | W + jets X v -
Z + jets v X -

e in principle, at least ATLAS and CMS have policies in place

preventing this sorry state

e situation worse in HF production
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7TeV 8TeV 13TeV
POWHEG+PYTHIAS

dijet POWHEG v X X

W + 2j POWHEG MINLO v v v

Z + 2j POWHEG MIiNLO v v v
SHERPA

dijet S-MCc@NLO
W +0,1,2j@NLO + 3,4,5/0LO
Z+0,1,2j0NLO + 3,4/0LO

>x X% |
x N X
NN X%

HERWIG7 +MADGRAPH +OPENLOOPS
in the process of finalising the setups
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Inclusive jets

, Inclusive jet pr, R = 04, 57 pb™!
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Inclusive jets

o Inclusive jet pr, R = 0.5, 34 pb~!

Inclusive jet py, R = 0.5, 34 pb~!
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Inclusive jets

Inclusive jet pr, R = 0.4, 37 pb~! Inclusive jet pr, R = 0.5, 34 pb~!
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Z + jets

MC/Data
o000 prrnd

ES NI NN

»

Z — £7(", dressed level

I I I I
ATLAS data —+—
MEPS@NLO QCD
..only ME varied

AW poron
PH+Py MiNLO 2j ——

0(Z+ 2 Nig +1)/0(Z+ = Njgws)

MC/Data

details: E. Bothmann's talk Jun'19
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https://indico.cern.ch/event/823274/contributions/3442579/attachments/1852322/3041299/LHC-EW_Jets_and_Bosons_WG_2019.pdf
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Z + jets
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Z + jets
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Benchmark cross sections

e MC sample production and storage progressing, as LHEF or HepMC
/eos/project/1/1hc-ewwg-eos/public

e a good range already available, cf. TWiki page

e HepMC does not allow to store corresponding cross section
variations, will have to be recomputed for each variation for correct
normalisation

- for RIVET-2: a small tool to read in event, filter for all requested
weights, recompute the requested cross section for each
and communicate this to RIVET

- for RIVET-3: this should work directly

e need more RIVET plugins

e ideally combine with LHCTune and Correlations to get a universally
tuned prediction, and assessing the statistical significance of
deviations and data consistency

I
Marek Schénherr Yellow report, status and plans 11/19



https://twiki.cern.ch/twiki/bin/view/LHCPhysics/BenchmarkComparison
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LHC tune

In addition to the single hard interaction with large pr:

Parton Shower
(initial and final
state radiation)

Hadronisation
modelling

Beam remnants,

Multiple parton
primordial k. pep

interactions
(Underlying Event)
From Frank Siegert
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LHC tune

e Aim: to test the global understanding of the LHC data we need a
universal tune of the non-perturbative models

- keep hadronisation model tunes to e”e~-machines

- include selected Tevatron (maybe DIS) data

- define a pan-experiment list of input data

- take particular care to not mingle hard and soft physics
i.e. make the tunes suitable for NLO matched and multileg merged
calculations

e benefit to experiments as their theory predictions would be more
meaningful as opposed to using an experiment specific tune

= severely lacking person-power
(possibility to assign service points within experiments?)
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Correlation propagation

e Data/MC comparison in the presence of correlated systematic
uncertainties is an increasingly important topic
— need access to systematic correlation information from
measurements

- Which format should be used (covariance matrix, replicas, ...)?
- Where should correlations be available from?

Which data format should we use?

- Are further technical developments needed?
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Correlation propagation

e recommendation on how to store (and make usable) correlations of
experimental uncertainties

e details: Louie's talk yesterday,
dedicated meetings within the WG Dec '18, Feb '19

e already have implemented the proposed format for seemless
propagation of uncertainty breakdown from HEPdata to RIVET
through YODA

e expect to have a functional proposal and some tests in RIVET for YR

e need proposal to be adopted by experiment such that error
breakdown is uploaded to HEPdata in a usable format

e circulate proposal within EW WG and experiments
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https://indico.cern.ch/event/821220/contributions/3484889/attachments/1871754/3082854/LCorpe_LHCEWWG_Correlations_020719.pdf
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https://indico.cern.ch/event/799909/

Correlation propagation

Correlation propagation

Marek Schonherr

recommendation on ho This is available NOW

experimental uncertainti

details: Louie’s talk yest
dedicated meeti END YODA_SCATTERZY

already have im plemen t S —
propagation of uncertainty breakdown from HEPdata to RIVET
through YODA

expect to have a functional proposal and some tests in RIVET for YR

need proposal to be adopted by experiment such that error
breakdown is uploaded to HEPdata in a usable format

circulate proposal within EW WG and experiments
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Correlation propagation

Correlation propagation

TER2D /EXAMPLE

ertainty breakdown from HEPdata to RIVET

nctional proposal and some tests in RIVET for YR

b adopted by experiment such that error
ded to HEPdata in a usable format
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Precision Jet Substructure in the LHC EW WG

Goal #1: maintain a database of measurements,
encourage HepData + Rivet routines, and
common observable definitions / binnings:

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/
LHCJetSubstructureMeasurements

Work to do: ensure we have Rivet routines and HepData for our
analyses. This is becoming more of a requirement in ATLAS
and CMS, but is less so for LHCb and ALICE. We have
recently added new routines from old(er) measurements to do
MC comparisons with state-of-the-art PS MC setups.
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Goal #2: study the impact of jet substructure
measurements on FSR and NP PS MC tuning.

O(Aacp): The low mass bump 9 O(10 GeV): Tuning with jet substructure | @&&]
> = Very sensitive to & The work has just begun
E Gluon hadronization model. 2
3 jets .but preliminary results
= - indicate that multiple

ne bin in the observables a can have

t a non-negligible impact
on FSR parameters

Pythia is qualitatively i3

3 1 .
] y N iy I l | For the proceedings:

different at hlgh{_er) masses g afes—t T 1 T complete a Les Houches

even though it agrees =8 : cture tune &

/P ungroomed) ~well in the NP region. O o s s oy o 0e determine sensitivity of
- individual measurements

For the proceedings: show NP 3
parameter variations within a model & see jet pull in the backup
compare with analytic predictions

This was started as part of the jet
working group at Les Houches 2019.
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Precision Jet Substructure in the LHC EW WG

Goal #3: study the impact of jet substructure
measurements on higher order effects in PS MCs.

O(10+ GeV): Higher order showers 13 0O(100 GeV): g - bb 19

There is an impressive effort by the
MC community to include higher-
order effects in parton showers.

Key question: what observables

¢
TAY
O \
are sensitive to these innovations? /i (<o
Trple-Colinear Splittings and Jet Substruxcture! V

atLH17 to use jet
ture for probing the
i

Inctios
without much g; W,,‘m Low-stats indication: Vincia + ME corrections w/ helicity
about the double soft splitting? shower show same trend as data - prediction confirmed!

This was started as part of the jet
working group at Les Houches 2019.
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Conclusions

e we need more time to prepare the YR

benchmarking to continue, comparing experiment and theory

LHCTune needs to speed up

inclusion of correlations well progressing

jet substructure just started, but moves at good pace
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