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! global polarization from BESII
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More than factor of 5 improvement in uncertainties
Potential to rule out models
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! global polarization from BESII: magnetic field
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QGP trapped magnetic field leads to splitting between !  & anti-!

"#"$#!%

()*+,-./)01

Big Bang Theory



10 210
Energy [GeV]

0

2

4

6

[%
]

H
P

STAR  Au+Au collisions
20-50% Centrality

 ! - !

 PRC108.014910 (2023)! - !

 Nature548.62 (2017)! - !

Preliminary STAR

! global polarization from BESII: magnetic field
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QGP trapped magnetic field leads to splitting between !  & anti-!
No obvious splitting observed with high precision
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! global polarization: system size dependence
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Smaller polarization predicted for larger system due to longer lifetime 
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! global polarization: system size dependence

4

Smaller polarization predicted for larger system due to longer lifetime
No obvious difference between Ru, Zr and Au results
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!  global polarization
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Possible difference between hyperons due to production time
Observed hint of !  and "  polarization at 200 GeV
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!  global polarization

""

Significant !  global polarization in 14.5, 19.6 and 27 GeV Au+Au
Stay tuned for lower energies and "  results
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Hyperon polarization along beam direction
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ÒPz puzzleÓ
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System size dependence of Pz
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System size dependence of Pz
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Energy dependence of Pz
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Baryonic Spin Hall Effect
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Baryonic Spin Hall Effect
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Baryonic Spin Hall Effect
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Pz wrt  higher order collective flow plane
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Pz wrt  higher order collective flow plane
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Pz wrt  higher order collective flow plane
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Extend to small system
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Extend to small system
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Pz,s2 in pPb collision
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Pz,s2 in pPb collision
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Pz,s2 from medium expansion?
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Pz,s2 from medium expansion?
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Pz,s2 from medium expansion?

!4

M21'"3'"*'"-)0&+3"-@'#,-,*,-")+%%1'*,N+083'I'#>%*"$%")"*1L
B,*'),-3"3*&-*'N"*2'*2&'*0&-8',.'/#

D'2180,')+%)>%+*",-'0&3>%*3'"-'-&@+*"/&'6?

0 50 100 150 200 250
offline
trkN

0.5!

0

0.5

1

 [%
]

") 2
#

-2$
si

n(
2

z
 P%

Preliminary CMS

 (8.16 TeV)-1pPb 186 nb

 < 6.0 GeV/c
T

0.8 < p

 < 2.4&

 0.010± = -0.758 
'

( 0.009    ± = 0.750 '(

Data ENTo-3D+CLVsicRT

'  eq.'

' iso-th eq.

' + ' s quark eq.

!"#$%&'()'*)(+,%-.&/01%-23&405*3&($6,7.89:;0:98<=



Pz,s2 from medium expansion?
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Pz,s2 from spin physics?

&"

M

N

F6G?DDIDJ?<KJODJJ?

U0+-3/&03&'$,%+0"?+*",-',.'O'2+3'=&&-'+'%,-@H3*+-8"-@'$>??%&
9&)&-*'V&%%&'#&+3>0&#&-*'"-'&&&''32,N3'+'3"@-".")+-*'3"@-+%'N0*'*20>3*'+("3

!%)0.:#%.#+
3$*)%'M)&'$0



Pz,s2 from spin physics?
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Pz,s2 from magnetic field?

&&

A+@-&*")'."&%8'),>%8'.%"$'*2&'3"@-',.'6!
O'+-8'+-*"HO'32,>%8'2+/&'8"..&0&-*'6!L

<,,R'.,0N+08'*,'*2&'."-+%')+%)>%+*",-3'"-'$6=

6QR6Q+DJJ+B#C

T*%+E-3%@*%U$-3%$HP,QO296:*619?B



Different contributions vs multiplicity?
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!  hyperon in pPb collision
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!  hyperon polarization in pPb collision
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