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Longitudinal and Transverse Expansion
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HBT: Femto-scopic correlation (quantum interferometry, coulomb and final state interactions)
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HBT 3D-radii
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HBT Azimuthal
3D radii w.r.t. &,

* Final Eccentricity
* Final Triangularity
* Freeze-out Shape

initial

N

side view size
Or.side - R-side

O1-out

depth + time duration
' Rrout

Flow Measurements at RHIC-BES, PHD2024, Wuhan, China, 3/Nov/2024

final

PRL 112 (2014) 222301

2

%]

20F

n=2

15k

L Au+Au 200GeV 1=s
3 DA IAES =

Ry T M

Fa)

1

=Q ]
AT

I ®) . . . E

3
3
3
3

n=3 Rﬁ [fmzl
S

o5k o 0-10% -=2030% + k
F __sys. error ¥ :

¢ - _[rad]
| EB95 (-0.6<y<0.6, 7.4-29.7%) uramp
CERES (-1<y<0.5, 10-25%) {241)D hydro E0S-Q ® PHENIX
0.35 STAR (-0.5<y<0.5,10-30%)  tweeee (241)D hydro EOS-H (10-20%420-30%)
STAR (-1y<0.5, 10-30%) ‘ ::’:;: :z” :‘::m o AUCE (10-30%)
STAR (0.5<y<1, 10-30%, ‘ o
.- o 4 e e (241)D hydro MC-GLB
0.25 -’
e K, = 0.15-0.6 GeV/c
0.2
-
0.15
0.1
0.05
0

Shinlchi Esumi, Univ. of Tsukuba, TCHoU



HBT Azimuthal 3D radii

Vn(pT; eta)
w.r.t. ®, and n Dependence

» 3D-structure at Freeze-out
« geometrical Slope w.r.t. z-axis
* include multi-strange Baryon correlation

for final state interaction with 3D-Geometry
* relation to v1 and global polarization
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Directed Flow Expansion v, ol
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Directed Flow V4 Slope w.r.t. Rapldlty (Collision Energy, Transverse Momentum, Particle ID)
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Vortical Fluid : Global Polarization via A, anti-A
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* Number of Quark Scaling

Elliptic Flow Expansion v,
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« Partonic Degree of Freedom
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Flow in small system (pp and pA at LHC/RHIC)
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Flow application for
Nuclear Structure Imaging
with v,-p7 correlation
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Reaction
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Tsukuba Univ. Group Current Activities and Future Plans
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Summary and Outlook

 Thermal freeze-out and radial flow
« Source size/shape via femto-scopy
- Directed, elliptic and vortical flow
« Small system and higher order flow

(my own outlooks)

« correlation among flow, temperature and fluctuation

« from RHIC-STAR (FXT) to FAIR-CBM, HIAF-CEE (HIRFL-CSR)

« ZDCJ/EPD for Centrality and E.P. definition

* Neutron Detector R&D for CBM upgrade and J-PARC heavy-ion
for net-Baryon measurements
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Charge Dependence of v, Slope (coliision Centrality, Energy Dependence)
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