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Elliptic flow coefficient (v2) : Initial spatial anisotropy (dominant source) + Event-by-event fluctuations 
Triangular flow coefficient (v3) : Event-by-event fluctuations in the overlap region
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☞  ɸ  mesons seem to deviate from the NCQ scaling at √sNN < 19.6 GeV. 
☞  But statistics is not significant to draw any conclusion.

★ High Statistics data from BES-II enable us to measure v2 and v3 of multi-strange hadrons and φ mesons with 
high precession specifically at low energy regime.  
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☞ Flow coefficients are sensitive to the initial state and transport properties of the medium. 
☞ Measurements of v2 and v3 are important to constrain the models.

BES-II upgrades
• iTPC upgrade: Larger pseudorapidity 
coverage (-1.5 < η< 1.5)   
• Better dE/dx and momentum 
resolution. 
•Better track quality.

Particle identification
Time Projection Chamber (TPC) Time of Flight (TOF)

Reconstruction of (multi-)strange hadrons and ɸ mesons
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Data set information for this analysis: 
• System: Au+Au 
• Year: 2019 (BES-II data) 
• Collision energy: 19.6 and 14.6 GeV 
• #Events: ~380M (19.6 GeV) & ~400M (14.6 GeV) 
• Source of systematic uncertainty: Variation of analysis 

cuts e.g. collision vertex selection cuts, particle 
identification cuts, quality track selection cuts etc.

vn measurements for (multi-)strange hadrons and ɸ mesons
Invariant mass method
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Au + Au @ 19.6 GeV 
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Number of constitute quark (NCQ) scaling in v2 
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BES-II (year 2019)
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☞ At 19.6 GeV, the scaling for v2 holds within 20% for particles and within 10% for anti-particles (except at low 

pT 𝛬 and p).

☞ At 14.6 GeV, the scaling for v2 holds within 15% for the (multi-)strange hadrons except low pT 𝛬. 
☞ ɸ  mesons are approximately following the NCQ scaling at both 14.6 and 19.6 GeV.

NCQ scaling in v3 
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☞ Scaling for v3 holds within 30% for particles and within 15% for anti-particles (except at low pT 𝛬) . 

Summary
☞ Using high statistics BES-II data, precise measurements of v2 of identified hadrons in 19.6 and 14.6 GeV 

Au+Au collisions have been presented, with improved statistical significance by a factor of 3 compared to 
BES-I.  
☞ New results of v2 and v3 of (multi-)strange hadrons and ɸ mesons are presented. 
☞ NCQ scaling approximately holds for all the particles and anti-particles which suggests the partonic 

collectivity in the initial stage and quark recombination for hadronization.

In this poster, we present measurements of azimuthal anisotropic flow coefficients, specifically elliptic flow (v2) and triangular flow (v3), of identified 
hadrons in Au+Au collisions at √sNN = 14.6 and 19.6 GeV in mid-rapidity (|y| < 1.0) using high-statistics data from the RHIC Beam Energy Scan phase-II 
(BES-II). These coefficients are powerful tools for investigating the equation of state and transport properties of the medium created in heavy-ion 
collisions. We have studied the number of constituent quark (NCQ) scaling, which holds at these energies, providing strong evidence for the presence of 
partonic collectivity in the early stages of the collisions.

Fourier series expansion of azimuthal distribution of particles to extract flow harmonics 

Here, ɸ is the azimuthal angle of the particle and 𝚿n is the nth order event plane.

Au + Au @ 19.6 GeV Au + Au @ 19.6 GeV

Centrality: 10-40% 
√sNN = 14.6 GeV 


