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Data Access in ATLAS organized 
along DPHEP Access Levels defined 
in 2015 Status Report (link) 

• As all LHC experiments: L4 not released 
• Long & successful experience with L1/L2 
• New since ODWG: ATLAS plant to start releasing L3 in 2023

Policy Documents: Access
Last Update 2021

https://cds.cern.ch/record/2702390

Level 1

Level 2

Level 3

Level 4

Publication

Education & Outreach

Reconstruction & Research

Raw Data
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https://indico.cern.ch/event/444264/contributions/1950398/attachments/1167572/1683901/DPHEP_BLUETOO-Oct08.pdf


Level 3: ATLAS participated in new CERN Open Data Working group under DRC 
to develop common LHC-wide policy on Level 3 Data 

Two Documents:  

CERN Policy: begin to release data & software 
needed for robust analysis 5 years after close of a run 

ATLAS Implementation (v. similar to CMS): 

• release 25% of data after 5 years 
• release 50% of data after 10 years 
• remainder at close of experiment 
• max 20% of integ. lumi. as Open Data

Policy Documents: Access

CERN 
Policy

ATLAS
CMS
LHCb
ALICE
TOTEM

public internal
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ATLAS Policy allows for special purpose datasets to be prepared & released for 
research policies: accompanied with publication as explanation 

Both Bulk Level-3 data and Special Purpose 
datasets are/will be released on 

CERN Open Data Portal 

→ crucial service for us for 
     a long-term OD program 
→ first datasets under new policy released 
→ starting to preparer for bulk release 
    in 2023 

Policy Documents: Access

4



Focus of ATLAS Level-3 approach:  
• release format with best-known calibration (pre-processing): PHYSLITE 
• release software that allows full systematic analysis as Open Source 
• we release data & tools we use internally to enable best possble analysis 

responsibility of users: make use of the available resources 

Policy Documents: Access
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Likelihoods - the best Information we have
Likelihood of the Measurement 

The best, most precise, most reusable data 
product for existing data we produce at the LHC 

• identified 20 years ago as key Open Science component 

• encodes almost all details of  the published result  
(systematics, correlations, ... ) 

• enables later re-use by combination 
(global fits) 

• directly usable by researches 
at a high level (complements L3)

p(theory |data) =
p(data | theory)p(theory)

p(data)

CP Ops Analysis 

Likelihood

Limits Measurem
ents

Data/MC plots

Yield Tables
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Likelihoods - the best Information we have
ATLAS releases  likelihood as  citable, resuable  data items 
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Likelihoods - the best Information we have

ATLAS first LHC experiment to push 
this Open Data frontier
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Analysis Preservation

Beyond the collision data, ATLAS produced many other types of data 
Importantly, the analyses prepared to study the collision data is itself data 
worth preserving 

• historical record of scientific process 
• useful tool to expand science reach of ATLAS  

ATLAS  is investing in this area internally and works closely w/ CERN 
to develop and use infrastructure (REANA, CAP) 



Important Target for Reuse Program: not necessarily the full workflow 
but special workflows for reinterpretation of existing analyses (RECAST) 
• answer key question: what can existing analysis say about new theories 

• only need to have workflows to re-run analysis on new signal sample

Analysis Implementations

original analysis (w.r.t model A)

Signal Region

original analysis (recast to model B)

Signal Region

reinterpret

CLs = 0.03
CLs = 0.05 
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Simplified Analysis implementations
HEP has long history of releasing simplified Analysis Procedures 
• Rivet, HZTool, ... mostly from a Standard Model perspective 

ATLAS has interally been developing a library of simplified analyses 
(SimpleAnalysis) for Beyond-Standard-Model analyses (SUSY, ...) 

• This year ATLAS decided to 
release this library in-bulk! 



Simplified Analyses have their limits 
• more complex analyses as with decade of experience with LHC  
• Machine Learning, low-level detector-specific inputs, ... 

Crucial to preserve the acctual analysis and make it accessible 
• caveat: real analysis much more resource intensive than simplified ones 

Three Key components: 

Analysis Implementations

capture commands  
 

what do with the  
captured software

capture workflow 
 

order of individual steps

capture software  
 

archive analysis code incl. 
dependencies
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In ATLAS: all major Beyond Standard Model groups require publications to 
prepare a RECAST Workflow to be run on workflow service (REANA) 
• Basis for new publications

Analysis Implementations

extrapolation_high

systematics_high

limitsetting_high

get_ntuple

systematics_low

extrapolation_low

limitsetting_low

eventselection_low eventselection_high

extrapolation_high[0]

[jsonfile] [extrapfile]

limitsetting_high[0]

systematics_high[0]

[jsonfile] [commandfile]

[poiscan] [jsonfile] [limitfile]

get_ntuple[0]

[ntuple]

systematics_low[0]eventselection_low[0] eventselection_high[0]

[modelname] [n_events]

[max_ctau] [lifetime_in_m][min_ctau][n_ctaus]

[dxaod_file] [model]

extrapolation_low[0]

limitsetting_low[0]

[jsonfile] [commandfile]

[jsonfile] [extrapfile]

[poiscan] [jsonfile] [limitfile]

[slimmedfile] [slimmedfile]
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Systematic Approach for preserved analyses allow us 
to extend physics reach using our  existing analysis!

Analysis Implementations



Continuing to work with REANA and CERN Analysis Preservation 
develop infrastructure for reuse

Analysis Implementations
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RECAST 
Preserved Analysis can provide "semi-open" accesss at a higher, abstract level 
• Science Gateway that lets theorists "query" the data 

("here's my theory, is it excluded by your data?)

workflow 
f( ⋅ , data)

data

data

data

EB Data 
Archive

workflow 
archive

CERNExternal Scientists

?

answer = p(theory, data)

theory

data

compute 
resources



ATLAS has a broad Open Science vision focused on providing 
best tools for external community 

Recently there have been a number of innovations in various areas 

• New L3 Open Data policy + first releases 
• Open Likelihoods 
• Large-scale release of simplified Analysis Procedues 
• RECAST & REANA - full analysis preservation 

Challenges 
• we're new to L3 data, looking forward to learning from you 
• HL-LHC makes analysis preservation even harder 

Outlook
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