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Motivation

A. Bzdak et al. Phys. Rept. 853, 1 (2010); X. Luo, S. Shi, Nu Xu and Y. Zhang. Particle 3, 278 (2020)



Anisotropic Flow
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Motivation: Anti-flow of v1
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Motivation: Elliptic Flow
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Experimental Setup
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Au+Au Collisions at RHIC

Collider Runs Fixed-Target Runs

𝐬𝐍𝐍
(GeV)

#Events 𝜇𝐵 𝑦𝑏𝑒𝑎𝑚 run 𝐬𝐍𝐍
(GeV)

#Events 𝜇𝐵 𝑦𝑏𝑒𝑎𝑚 run

1 200 380 M 25 MeV 5.3 Run-10, 19 1 13.7 (100) 50 M 280 MeV -2.69 Run-21

2 62.4 46 M 75 MeV Run-10 2 11.5 (70) 50 M 320 MeV -2.51 Run-21

3 54.4 1200 M 85 MeV Run-17 3 9.2 (44.5) 50 M 370 MeV -2.28 Run-21

4 39 86 M 112 MeV Run-10 4 7.7 (31.2) 260 M 420 MeV -2.1 Run-18, 19, 20

5 27 585 M 156 MeV 3.36 Run-11, 18 5 7.2 (26.5) 470 M 440 MeV -2.02 Run-18, 20

6 19.6 595 M 206 MeV 3.1 Run-11, 19 6 6.2 (19.5) 120 M 490 MeV 1.87 Run-20

7 17.3 256 M 230 MeV Run-21 7 5.2 (13.5) 100 M 540 MeV -1.68 Run-20

8 14.6 340 M 262 MeV Run-14, 19 8 4.5 (9.8) 110 M 590 MeV -1.52 Run-20

9 11.5 57 M 316 MeV Run-10, 20 9 3.9 (7.3) 120 M 633 MeV -1.37 Run-20

10 9.2 160 M 372 MeV Run-10, 20 10 3.5 (5.75) 120 M 670 MeV -1.2 Run-20

11 7.7 104 M 420 MeV Run-21 11 3.2 (4.59) 200 M 699 MeV -1.13 Run-19

12 3.0 (3.85) 260 + 2000 M 760 MeV -1.05 Run-18, 21

Most precise data to map the QCD phase diagram

3 < 𝒔𝑵𝑵 < 𝟐𝟎𝟎 𝐆𝐞𝐕; 𝟕𝟔𝟎 > 𝝁𝑩 > 𝟐𝟓 𝐌𝐞𝐕

STAR Beam Energy Scan



Particle Identification
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Particle Acceptance
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Rapidity Dependence of v1
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STAR: CPOD2024, SQM2024



Anti-flow of Kaons
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STAR: CPOD2024, SQM2024



pT Dependence of v1 Slope
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STAR: CPOD2024, SQM2024

Z. Liu and S. Shi, Phys. Rev. C 110, 034903 (2024)



Energy Dependence of v1 Slope
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STAR: CPOD2024, SQM2024



Anisotropic Flow
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pT Dependence of v2 at 3 - 4.5 GeV
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STAR: CPOD2024, SQM2024



NCQ scaling of v2 at 3 - 4.5 GeV
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Energy dependence of <v2>
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STAR: CPOD2024, SQM2024



Summary
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Outlook
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Thank you!
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