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SimpleAnalysis in ATLAS

if you can read th is,  you’re too c lose

CAN

https://indico.cern.ch/event/1197680/


SA: The PUB Note
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 ATL-PHYS-PUB-2022-017

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

we have a 
CDS DOI

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


Lots of coordination 
Coordinated Zenodo 
(DOI) release and maDe a 
 public GitLab repo

HEPData: ensure all (prior) 
HEPData entries with SA 
codes matched what was 
in the central repository

Analyses: check that 
existing codes were 
correct/up-to-date and fix 
any outstanding bugs
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 Zenodo

https://zenodo.org/record/6365083
https://zenodo.org/record/6365083
https://zenodo.org/record/6365083
https://zenodo.org/record/6365083
https://zenodo.org/record/6365083


What’s included? (I)

Provides a citation for the description of acceptance 
and efficiency published by an analysis in ATLAS SUSY
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 CITATION.cff available!

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


What’s included? (II)
Description of code (infra)structure for all the pieces


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

Internal: https://gitlab.cern.ch/atlas-phys-susy-wg/SimpleAnalysis/


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

Documentation: https://simpleanalysis.docs.cern.ch/


Internal: https://simpleanalysis-internal.docs.cern.ch/
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PUBLIC

 ATL-PHYS-PUB-2022-017

https://gitlab.cern.ch/atlas-sa/simple-analysis/
https://gitlab.cern.ch/atlas-phys-susy-wg/SimpleAnalysis/
https://gitlab.cern.ch/atlas-sa/framework
https://simpleanalysis.docs.cern.ch/
https://simpleanalysis-internal.docs.cern.ch/
https://simpleanalysis.docs.cern.ch/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-017/


What’s included? (III)
Can run on three kinds of inputs: truth derivations, 
HEPMC, and flat n-tuples (ATLAS Run 3 data format [PHYSLITE] in-
progress)


simpleAnalysis -a EwkOneLeptonTwoBjets2018 my-evtgen.hepmc


Documentation on how to write a C++ file
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 ATL-PHYS-PUB-2022-017

 Delphes2SA.py script included!

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


What’s included? (IV)
Validation using the EWK 1L analysis (1L2b), shown below for leading jet 

Other kinematic variables (lepton , , MET, , num. b-jets) in PUB note

Additional objects in final state reduces selection efficiency of the analysis

pT
pT mT meff
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 “How well does our 
Run-2 smearing work?”

 “How important is 
overlap removal?”

Reconstruction, Smeared-Truth

Truth Smeared-Truth 
no OR

 ATL-PHYS-PUB-2022-017

 SUSY-2019-08

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-017/
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2019-08/


What’s included? (V)
Using neural networks (NNs using ONNX, and BDTs using 
TMVA/MVAUtils)


Note: we can serialize NNs using ONNX, but not BDTs

supports C++ for BDTs, also lwtnn and TMVAUtils
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 See talks yesterday: Yvonne’s, Dan’s, and follow-up discussion

 ATL-PHYS-PUB-2022-017

⚠ Fix for ONNX file discovery:  atlas-sa/simple-analysis/!19 

https://indico.cern.ch/event/1197680/contributions/5122203/
https://indico.cern.ch/event/1197680/contributions/5144405/
https://indico.cern.ch/event/1197680/contributions/5165776/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-017/
https://gitlab.cern.ch/atlas-sa/simple-analysis/-/merge_requests/19


What’s included? (VI)
Public documentation has 
auto-generated list of 
analyses available


Maps analysis name to 
glance identifier

Cross-link between ATLAS 
analysis public page and 
SA implementation in 
GitLab
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 ATL-PHYS-PUB-2022-017

 https://simpleanalysis.docs.cern.ch/analyses/

https://simpleanalysis.docs.cern.ch/analyses/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-017/
https://simpleanalysis.docs.cern.ch/analyses/
https://gitlab.cern.ch/atlas-sa/simple-analysis/-/pipelines/4490290


Some Thoughts 🗪
SimpleAnalysis and RIVET are seen as “competing”


In ATLAS SUSY: we don’t typically “unfold” the analysis

In 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 

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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 ATL-PHYS-PUB-2022-017

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


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


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


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


🕓 Support for ATLAS Run 3 format (PHYSLITE) coming soon
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 ATL-PHYS-PUB-2022-017

mailto:atlas-phys-susy-conveners@cern.ch
mailto:atlas-phys-susy-conveners@cern.ch
mailto:atlas-phys-susy-simpleanalysis-developers@cern.ch
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