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● PHENIX was one of the two large RHIC experiments, until data taking was finished in 2016
● A large and complex general purpose detector
● 24PB of raw data accumulated, active analyses ongoing in 2024
● Since 2019, PHENIX is actively pursuing the Analysis Preservation program
● This includes knowledge and software management, as well as major upgrade of the 

website and the document management system
● The Direct Photon and Neutral Pion Analysis is an example of this preservation effort
● This is the first such effort at RHIC

● Study of the Quark-Gluon Plasma (QGP) is the main research topic in PHENIX
● QGP is transparent to the direct photons produced in the early (hard) collisions of the 

nucleons – however hadrons are “suppressed”, reflecting the QGP properties
● Measuring photons and neutral pions at high transverse momenta is a unique capability of 

PHENIX
● Importantly, direct photons can also help us validate the Glauber-model based mapping of 

the collision geometry to experimental observables (arXiv:2303.12899), which is critical to 
this study.

● Summary plot of the PHENIX results on the suppression factors (nuclear modification)
● Good understanding of the collision geometry is crucial for interpretation of these results.
● The PHENIX Electromagnetic Calorimeter is the most important tool for measuring the 

direct photons and neutral mesons, and its data form the basis of this analysis.
● The analysis workflow is quite complex, and involves simulation and embedding 

components. It is presented in the flowchart below.

Analysis preservation strategy:
● Capture and document all elements of the workflow, 

and keep it compartmentalized to ensure reliable 
testing and validation

● Use version control to reliably capture both the 
software and the details of the setup

● Use software images to capture and preserve the 
software environment

● Leverage the REANA platform to run analysis 
payloads (the BNL instance)

● The results of the captured 
analysis have been successfully 
reproduced by non-experts using 
only the documentation and the 
packaged software

Status and plans:
● Work on preservation and provisioning of the calibration 

and conditions data in the preserved analysis context (i.e. 
separate from the production database)

● Refine the preserved software environment and related 
procedures in a way that is suitable for reuse in other 
analyses selected for reproducibility and preservation

● Expand the scope of the analysis preservation in PHENIX

● Documentation on the PHENIX website:
  https://www.phenix.bnl.gov/


