
Probing early-time longitudinal dynamics 
with the    hyperon's spin polarization 

in relativistic heavy-ion collisions
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initial energy-momentum conservation
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Result : charged hadron yield and anisotropic flow
• Our framework provides reasonable descriptions of hadron yield 

and anisotropic (elliptic and triangular) flow coefficents. 

• Experimental data favor                          and 
                                       hot spot width                     .
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2

<latexit sha1_base64="yvj1hQAAr6r7TOEaiZIkVruhQ1E=">AAACG3icbVDLSgMxFM3UV62vUZdugkUQ1DJTinZZcOOyQl/QGUomzbShmWRIMkIZ+h9u/BU3LhRxJbjwb8y0s9DWA8k9nHMvyT1BzKjSjvNtFdbWNza3itulnd29/QP78KijRCIxaWPBhOwFSBFGOWlrqhnpxZKgKGCkG0xuM7/7QKSigrf0NCZ+hEachhQjbaSBXfVCiXDqEY1ga2ZqrCgTHF7A5gx6ikbQqTh16F3Cq+xyKu71wC4bbQ64StyclEGO5sD+9IYCJxHhGjOkVN91Yu2nSGqKGZmVvESRGOEJGpG+oRxFRPnpfLcZPDPKEIZCmsM1nKu/J1IUKTWNAtMZIT1Wy14m/uf1Ex3W/ZTyONGE48VDYcKgFjALCg6pJFizqSEIS2r+CvEYmbC0ibNkQnCXV14lnarJq1K7r5UbtTyOIjgBp+AcuOAGNMAdaII2wOARPINX8GY9WS/Wu/WxaC1Y+cwx+APr6wd4Lp3K</latexit>

⌘T

✏+ P
⇠ 0.08 � 0.16

<latexit sha1_base64="R+5PiTvbLExF1DFZIFvJ4x//IZQ=">AAACC3icbVDLSgMxFM34rPVVdekmtAgudJiRQbsRCm5cVrAPaEvJpJk2NJkZkjtqGbp346+4caGIW3/AnX9jpu1CWw8k93DOvST3+LHgGhzn21paXlldW89t5De3tnd2C3v7dR0lirIajUSkmj7RTPCQ1YCDYM1YMSJ9wRr+8CrzG3dMaR6FtzCKWUeSfsgDTgkYqVso3uNL7Ngebp/g0+xy7HJW2sAeQMk0kONuoeTYzgR4kbgzUkIzVLuFr3YvoolkIVBBtG65TgydlCjgVLBxvp1oFhM6JH3WMjQkkulOOtlljI+M0sNBpMwJAU/U3xMpkVqPpG86JYGBnvcy8T+vlUBQ7qQ8jBNgIZ0+FCQCQ4SzYHCPK0ZBjAwhVHHzV0wHRBEKJr68CcGdX3mR1M9s99z2brxSxZvFkUOHqIiOkYsuUAVdoyqqIYoe0TN6RW/Wk/VivVsf09YlazZzgP7A+vwBNu+XZg==</latexit>

w = 0.4 � 0.8 fm

(see backup slide for    -dependence.)<latexit sha1_base64="XUFndR2DXkwX1UefmPkNHERCycE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2FZoQ9lsJ+3azSbsbpQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnGNzO/84hK81jemUmCfkSHkoecUWOl5lO/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S9kXVu6zWmrVKvZbHUYQTOIVz8OAK6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f422M9g==</latexit>w

https://arxiv.org/abs/2203.15718


0 20 40 60 80
Centrality (%)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

°
P

y
(%

)

¥T/(e + P ) = 0.16, w = 0.4 fm
esw = 0.5 GeV/fm3

Au+Au@200 GeV

|¥| < 1
0.5 < pT < 3 GeV

(a)

!µ∫
th

!µ∫
th + SIP(BBP)

!µ∫
th + SIP(LY)

!µ∫
th + SIP(LY) + µBIP

STAR

0 20 40 60 80
Centrality (%)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

°
P

y
(%

)
w = 0.4 fm, esw = 0.5 GeV/fm3

Thermal vorticity
Au+Au@200 GeV

|¥| < 1
0.5 < pT < 3 GeV

(a)

¥T/(e + P ) = 0.001

¥T/(e + P ) = 0.08

¥T/(e + P ) = 0.16

STAR

Result :    hyperon polarization
the global polarization
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• Global polarization is strongly sensitive to the shear viscosity, because 
the vortical movement is smeared faster in the presense of viscosity.


• Global polarization is dominated by system’s thermal vorticity.
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Result :    hyperon polarization
longitudinal polarization
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centrality and azimuthal dependence
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• The shear-induced polarization is substantial 
for azimuthal dependence of the longitudinal polarization.
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Result :    hyperon polarization
longitudinal polarization
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• longitudinal polarization is positively correlated with the anisotropic flow.
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