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Why we need truth-level analyses
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Detector-level simulation is not always available or 
feasible to be used

→ A truth-level analysis allows to implement an analysis 
also without the knowledge of the detector.

Used both inside and outside of experimental 
collaborations:

● External: 
→ Reinterpretation of analyses & suggesting new 
analyses.

● Internal: 
→ Calculation of acceptances and efficiencies.
→ Calculation of some theoretical uncertainties, if full 
simulation too expensive.
→ In reinterpretation efforts like scans of the 
phenomenological MSSM.
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Truth code snippets available in HEPData

ATLAS SUSY searches release a C++ 
pseudocode for each analysis 
within HEPData since a while.

[https://www.hepdata.net/record/ins1755298]
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Pseudocode

● Definition and selection of objects
● Precise cut sequence to define signal 

regions (and possibly other regions).



17.02.21 J. Lorenz, ATLAS SimpleAnalysis 5

Zooming in on object definitions

Definition of 
basic objects: 
electrons, 
muons, jets,...

p
T
 of 

object

η of 
object

Working 
point

Precise sequence 
of overlap 
removal 
between 
baseline objects
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Zooming in on object definitions

Second stage of 
object selection – 
tighter quality 
criteria, used for 
the search regions
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Zooming in on selection criteria

Preselection

Search regions 
(signal, control, 
validation 
regions)

accept(region) 
indicates that 
we fill in this 
event for the 
named region
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Pseudocode

So far helper functions not public

→ Release of SimpleAnalysis!
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SimpleAnalysis

We are now releasing the code base that is used for truth-level SUSY studies within ATLAS.
...in multiple stages

Benefits:
● The full code is available, including the helper functions – not only the analysis implementation.

→ Visible how the different pieces connect.
● The code can actually be run.
● We provide a central location for all analyses implemented in SimpleAnalysis 

(~most of the Run 2 SUSY program).

Caveats:
● So far only works with the ATLAS-internal truth format, or with flat ROOT n-tuples containing 4-

vectors of leptons, jets, …
● ATLAS-internal also smearing functions are used to correct the truth-level to the detector response.

→ We do not release these functions.
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Structure

SimpleAnalysisFramework

SimpleAnalysisCodes

SimpleAnalysis

Link!

SimpleAnalysis
core code

Analysis codes and
required data files
(MVAs, etc.)

https://gitlab.cern.ch/atlas-sa/simple-analysis
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How does it work?

Because of the dependency of the ATLAS-internal file format at the moment (although flat n-
tuples can be used instead), use of a docker image is necessary:

docker pull gitlab-registry.cern.ch/atlas-sa/simple-analysis
docker run -it --rm gitlab-registry.cern.ch/atlas-sa/simple-analysis

(docker) source /release_setup.sh

Running an analysis is simply done by naming the analysis and the input file:

(docker) simpleAnalysis -a <analysisOfChoice> <inputFile>

A tutorial is available at https://simpleanalysis.docs.cern.ch/
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How to find an analysis

Analysis 
identifier

Analysis name 
within 
SimpleAnalysis file
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List of available analyses

Webpage 
available to link 
analysis 
identifiers to 
analysis names: 
Link

https://simpleanalysis.docs.cern.ch/analyses/
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Summary and plans

● Code snippets for ATLAS SUSY searches available in HEPData since a while.
● Now we also release the framework behind this code, to give the context and explain 

the helper functions
→ Analysis workflow now fully transparent.

● On the longer term, we plan to allow for additional file formats as input to 
SimpleAnalysis.

● This is also the first time ATLAS releases code to be actually used by others, so we are 
happy to hear feedback.

Please address comments and questions to:
atlas-phys-susy-conveners@cern.ch
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