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Beam Energy Scan (BES)
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Solenoidal Tracker At RHIC (STAR)
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Experimental challenges

Detector efficiency correction

 Binomial distribution
* M. Kitazawa and M. Asakawa, PRC86.024904(2012), A. Bzdak and V. Koch, PRC86.044904(2012), X. Luo, PRC91.034907(2016),
* T. Nonaka, M. Kitazawa, S. Esumi, PRC95.064912(2017), X. Luo and T. Nonaka, PRC99.044917(2019)
 Non-binomial distribution
« T. Nonaka, M. Kitazawa, S. Esumi, NIMA906 10-17(2018)
» S. Esumi, K. Nakagawa, T. Nonaka, NIMA987.164802(2021)

Initial volume fluctuation
* M. l. Gorenstein and M. Gazdzicki, PRC84.014904 (2011), V. Skokov, B. Friman, and K. Redlich, PRC88,034911 (2013)
* X. Luo, J. Xu, B. Mohanty, N. Xu, J. Phys. G40.105104 (2013), P. Munzinger, A. Rustamov, and J. Stachel, NPA960.114 (2017)
* T. Sugiura, T. Nonaka, and S. Esumi, PRC100.044904 (2019)

Pileup events
* S. Sombun et al, J.Phys.G45.025101(2018), P. Garg and D. Mishra, PRC96.044908(2017)
* T. Nonaka, M. Kitazawa, S. Esumi, NIMA984.164632(2020), Y. Zhang, Y. Huang, T. Nonaka, X. Luo, NIMA1026.166246(2022)

|dentity method
* M. Gazdzicki, K. Grebieszkow, M. Maékowiak, and S. Mrowczynski, PRC83.054907 (2011)
* A. Rustamov and M. I. Gorenstein, PRC86.044906 (2012), M. I. Gorenstein, PRC84.024902 (2018)
* M. Arslandok and A. Rustamov, NIMA946.162622 (2019)

More to be resolved...
* Net-proton#net-baryon, purity correction, acceptance dependence for comparison with theory, ....

*Not all important studies are listed here
2025/12/16 Fhig%R, TCHoUE R E =& 15
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FXT mode : ug=750 MeV @ 3GeV
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HADES, PRC102.024914(2020)  STAR, PRL128.202303(2022), PRC107.024908(2023)



Beam Energy Scan phase |l

A. Pandav, CPOD2024
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Detector upgrades
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BES-| vs BES-II

A. Pandav, CPOD2024
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Recently published online

STAR, PRL135.142301(2025) https://physics.aps.org/articles/v18/164
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https.://www.bnl.gov/newsroom/news.php?a=122555 https://www.tsukuba.ac.jp/journal/technology-materials/20251001140000.html
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» Future experiments for QCD
critical point search focusing on
high baryon density region.

 FAIR @Germany
« HIAF @China
 NICA @Russia
« J-PARC @ Japan

WHBM2024, Nu Xu
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Thank you for your attention
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