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Almost all Beyond the Standard Model (BSM) searches in ATLAS provide auxiliary information

uploaded to HEPData which can be used to, for example, reinterpret the search results on
other BSM models than those evaluated in the search. This information often includes

to hn-atlas-susy-wg

The week in SUSY (28 March 2022) g_enerator-.level' (truth) acce.ptanc:c maps and C++ ana.lysis code sqippets defining all of th.e
signal regions in the analysis. Inside of ATLAS, the SimpleAnalysis generator-level analysis
framework is used to calculate the truth-level acceptance maps with the uploaded C++ analysis
fragments as well as for some systematic uncertainty evaluations. This framework is now

This is the last week of term for many subconveners in our group. We publicly available and presented in this note. For validation, a search for supersymmetry
(SUSY) in a final state with one lepton and two-b-jets is evaluated through this framework.

occasion to thank Walter, Sarah, Giordon and Priscilla for their excelle
welcome Daniele, Sara, Evelyn, Lukas and Spyros to the new job!

The_SimpleAnalysis pubnote is now public, nicely supporting the public release of the
framework. Many congratulations to the team and everyone who helped with the
review of this work!

© Code public earlier this year (March 25th, 2022)
2


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-017/
https://cds.cern.ch/record/2805991
https://cds.cern.ch/record/2805991
https://cds.cern.ch/record/2805991
https://cds.cern.ch/record/2805991

DOI 10.5281/zenodo.6365083

| ots of coordination <&

= Coordinated Zenodo Zenodo minting for SimpleAnalysis code
(DOI) release and maDe a

@ DUb”C Gitl—ab repO e Giordon Stark <gstark@cern.ch>

to Edward, Alessandro, Zachary, Brian

x HEPData: ensure all (prior)
HEPData entries with SA S R R e

EwkThreeLeptonResonance2018. cxx

codes matched what was  faumeamis o-
in the central repository FourLepeong0l6 oo

[MonoJet2018. cxx|
MultiJets2018. cxx

®x Analyses: check that OneLebtoniyl tiJets 7016 cxx
. . SbottomTau2018., cxXx
existing codes were StoponeLep tonz018. cxx

StopZ2018. cxXx

correct/up-to-date and fix ttbarLoWMETOL2018. cxx
. TwolLeptonTwoJdetStrong2018. cxx
any outstanding bugs
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What'’s included? (l)

® Provides a citation for the description of acceptance
and efficiency published by an analysis in ATLAS SUSY

B CITATION.cff available!



https://gitlab.cern.ch/atlas-sa/simple-analysis/-/blob/master/CITATION.cff

What'’s included? (ll)

= Description of code (infra)structure for all the pieces

x Top-level: https://qitlab.cern.ch/atlas-sa/simple-analysis/

» [nternal: https://aitlab.cern.ch/atlas-phys-susy-wa/SimpleAnalysis/

Framework: https://qgitlab.cern.ch/atlas-sa/framework

Documentation: https://simpleanalysis.docs.cern.ch/
» Internal: https://simpleanalysis-internal.docs.cern.ch/

atlas-sa/simpleanalysis atlas-phys-susy-wg/SimpleAnalysis
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What’s included? ()

B Delphes2SA.py script included!

= Can run on three kinds of inputs: truth derivations,

HEPMC, and flat n-tuples (A1L.AS Run 3 data format [PHYSLITE] in-
progress)

-a EwkOnelLeptonTwoBjets2018 my-evtgen.hepmc

x Documentation on how to write a C++ file

#include
DefineAnalysis(EwkOneLeptonTwoBjets2018)

Listing 3: A snippet of SimpleAnalysisCodes/src/ANA-SUSY-2019-08.cxx [26] showing how the analysis
name is defined.
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What'’s included? (V)

® Validation using the , shown below for leading jet py

= Other kinematic variables in PUB note
= Additional objects in final state reduces selection efficiency of the analysis

, Smeared-Truth

ATLAS Slmulat|on Prellm'nary - Reconstruction-level

(s=13TeV, 139 fb’ Fast simulation-level (with OR
(/12 1) = (700, 150) GeV
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(XT/XZ, X?) = (700, 150) GeV — Generator-level

[_] MC Statistical Uncertainty
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[ ] MC Statistical Uncertainty

JHSmearod-
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| |
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©® ‘How well does our ©® ‘How important is
Run-2 smearing work?” overlap removal?”
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What’s included? (V)

x Using neural networks (NNs using ONNX, and BDTs using
TMVA/MVAUTIls)

®x Note: we can serialize NNs using ONNX, but not BDTs
» supports C++ for BDTs, also wtnn and TMVAULIIs

addONNX("4jets","OneLeptonMultilets2018_4jets.onnx");

MVA* = getMVA("4jets");

value = MVA->evaluate(nn_input_vector);

Listing 8: A snippet of code showing how to include and use a neural network in an analysis.

© Sece talks yesterday: Yvonne’s, Dan’s, and follow-up discussion

A Fix for ONNX file discovery: & atlas-sa/simple-analysis/!19
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What’s included? (VI)

» Public documentation has Analysis List
auto-generated list of

el

n Maps analySIS name tO ZerolLeptonRJigsaw2016 ANA-SUSY-2016-07
glance identifier

SbottomMultiB2018 ANA-SUSY-2018-31
x Cross-link between ATLAS

. . DMbb2016 ANA-SUSY-2016-18
analysis public page and
SA Implementatlon Iﬂ DMttZeroLepton2016 ANA-SUSY-2016-18
Gltl_ab MultiJets2018 ANA-SUSY-2018-17
Check Build Test Deploy
@ check_md_table @ build_docs check_cli @ pages


https://simpleanalysis.docs.cern.ch/analyses/
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(4 ATL-PHYS-PUB-2022-017

Some Thoughts ®a*

SimpleAnalysis

» SimpleAnalysis and RIVET are seen as “competing”
= |n ATLAS SUSY: we don’t typically “unfold” the analysis

» |n Rivet: truth-smearing is done on a per-analysis basis [although we do not provide any public
truth-smearing with SA]

» Historical Perspective
= Rivet initially only focused on SM and did not do detector simulation

= ATLAS developed SA to cover this gap, and additionally for inclusion in other tools like
CheckMate (etc...) but this never happened

= Now: two tools that are both matured enough

»x Other uses for SA in ATLAS:
» calculating acceptances/efficiences
= evaluating theory systematics (not supported by Rivet)
= integrating with common code/tools, such as RestFrames and Stransverse Mass (MT2)
= validating Monte Carlo signal grids
= from experience, validation using Rivet is trickier
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Conclusion

x 3% Find any bugs? Send an email to atlas-phys-susy-
conveners@cern.ch and atlas-phys-susy-simpleanalysis-
developers@cern.ch .

» B Documentation + tutorial for running: https://
simpleanalysis.docs.cern.ch/

x KR LLP support needs to be revisited for Run 3, esp. with
more interesting RPV models coming into play (displaced
leptons, TLA RPV gluino, etc..)

x @ Support for ATLAS Run 3 format (PHYSLITE) coming soon
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