Preservation of the Direct Photon and Neutral Pion Analysis in the PHENIX Experiment at RHIC
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PHENIX was one of the two large RHIC experiments, until data taking was finished in 2016 e Study of the Quark-Gluon Plasma (QGP) is the main research topic in PHENIX
A large and complex general purpose detector e QGP is transparent to the direct photons produced in the early (hard) collisions of the
24PB of raw data accumulated, active analyses ongoing in 2024 nucleons — however hadrons are “suppressed”, reflecting the QGP properties
Since 2019, PHENIX is actively pursuing the Analysis Preservation program e Measuring photons and neutral pions at high transverse momenta is a unique capability of
This includes knowledge and software management, as well as major upgrade of the PHENIX
website and the document management system e |mportantly, 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

The Direct Photon and Neutral Pion Analysis is an example of this preservation effort

this study.
This is the first such effort at RHIC IS study
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Good understanding of the collision geometry is crucial for interpretation of these results. fo(PROm 02u0B0) {1 (PROR, 064303 e Capture and document all elements of the workflow,
The PHENIX Electromagnetic Calorimeter is the most important tool for measuring the | and keep it compartmentalized to ensure reliable
direct photons and neutral mesons, and its data form the basis of this analysis. | 1T l testing and validation
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The analysis workflow is quite complex, and involves simulation and embedding }[ L % e Use version control to reliably capture both the
components. It is presented in the flowchart below. o 4 15 ,'* ﬁ . software and the details of the setup
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The measurement of y and n° yields in d+Au interactions is important for studying the formation of quark-gluon plasma (QGP) in heavy ion collisions. Sl Q B . . 2 2
One way to measure QGP formation is by observing jet suppression using the nuclear modification factor Rag, which compares the yield of a particle (in this case, the % in AB collisions to that in p+p collisions. Rag is calculated by dividing the invariant yield measured in AB Csl 10 = = - : i -
collisions by Ny times the invariant yield measured in p+p collisions. If Rag is equal to one, then the yield observed in AB is the same as that observed in p+p. If Rag is less than one, then the yield in AB is suppressed, and if it is greater than one, then it is enhanced - - ? 2 Status and plans
For a more detailed explanation that includes the motivation and physics background, please refer to this write-up: [ iR R L tel pet :_(b) _: . o . . .
iec nd+ucllsion B PPl oy LAl F e \Work on preservation and provisioning of the calibration
- - and conditions data in the preserved analysis context (i.e.
- e Documentation on the PHENIX website: E separate from the production database)
https://www.phenix.bnl.gov/ : e Refine the preserved software environment and related
A W' procedures in a way that is suitable for reuse in other
p_ [GeV/c




