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' Anisotropic Flow

(A Flow is the measure of azimuthal anisotropy

A Azimuthal distribution of particles

N &N
d’p  2mppdprdy

(1+ Z 2up, cos(n(¢p — Vp))

n=1

A Sensitive to the equation of state

[ Sensitive to early times in the evolution of the system

4 )

Directed flow

vy = (cos(¢ - Uq))

v, — sideward motion of emitted

Triangular flow \

v3 = (cos 3(¢ - V1))

v, — driven by the shape of the

hadrons with respect to collision
Qeaction plane /

- 3

initial collision geometry
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Phys. Rev Lett. 120, 062301 (2018)
(d  The primary aim of relativistic heavy-ion collisions — Understand the properties and the evolution of strongly interacting matter,
Quark—Gluon Plasma (QGP)
O Minimum in baryon’s dv /dy predicted to be sensitive to softening of EoS — Signature of a 1*-order phase transition between hadronic
matter and QGP

0 At high energies, v, — uncorrelated with the 1% order event plane, contrary to observation at lower energy
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Schematic of fixed target setup
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(A Fixed-Target (FXT) program at Solenoidal Tracker At RHIC (STAR) — low center-of-mass energies and high
baryon density region

(d  BES-II FXT mode: AutAu collisions at \/SNN =3,3.2,3.5,39,45,5.2,6.2,7.2,and 7.7 GeV.
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e Two main detectors are used for particle identification in STAR

< (dE/dx) )
zx = In( — L0

- Time Projection Chamber (TPC) (dE/d x)f}
c2T?
- Time of Flight (ToF) m? = 2( = 1)
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Event Plane Detector (EPD) — Measures
charged particles emitted in the forward and
backward directions

TPC and EPD are divided into 2 and 4 regions
,;respectively, based on their pseudorapidity (1)
coverage

-

éz[QJz(zwmmw

¥y

QO

= tan™"

|

Yiwicos(¢)

i wisin(¢) )

2iwicos(d)

|

~

where ¢ is azimuthal angle and w. is the weight for

Qle i hits, V| is the first-order event plane angle/
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e In FXT mode collision, 3-sub event method was used to determine the EPD first order event plane resolution.

= - a — EPD-AB (-53<n<3.3)
Ao (cos(¥s —¥0)) (cos(¥s - ¥9)) b— EPD-C (-3.3 < 1<2.9)
L (cos(¥} — %)) ¢—>TPCB (-1.0< 1<0)
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Directed Flow (v,) Results
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Centrality dependerx
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® v, changes sign moving from central to peripheral collision
e v, slope is maximum for peripheral collision
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Centrality dependence ofiva(lks))
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Centrality depender
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Collision energy dependenceiofv.slope @b
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The slope for published collider data was extracted using 1% order polynomial

Phys. Rev. Lett. 120, 062301 (2018), Phys.Lett.B 827, 137003 (2022)
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Rapidity dependence

of v (netp and
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where v, o Vip ™ particle and antiparticle v, and r is the ratio of anti-particles to particles
e Magnitude of net particle v, increases with increasing rapidity
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The slope for published data was extracted using 1% order polynomial

Phys. Rev. Lett. 120, 062301 (2018)
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Rapidity dependence of: v, (p,d; )
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v,(y) fitted with a 3 order polynomial to
extract the slope parameter (b = dv /dy)
v, = by+cy
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The slope for published data was extracted using 1% order polynomial
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Triangular Flow (V3) Results
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e  Weak rapidity dependence of v, observed for pions

e  Magnitude of proton v, increases with increasing rapidity
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v, (y) fitted with a 3" order polynomial to\
extract the slope parameter (b = dv /dy)

v,(0) =by+cy’
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The rapidity, centrality, and collision energy dependence of directed flow (v,) and triangular flow (v,) of
identified hadrons, net particle, and light nuclei for Au+Au collisions at 3.2, 3.5, and 3.9 GeV are presented.
Magnitude of v, and v, increases with increasing rapidity

Slope of v, (dv /dy) decreases with increasing collision energy for all particles and light nuclei

dv,/dy for both net-kaon and net-proton shows a non monotonic behaviour at lower collision energies

I W N N

Magnitude of v, slope (dv,/dy) decreases with increasing collision energy for all particles and light nuclei
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