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Globally polarized QGP in Heavy-ion Collisions

spin-orbital coupling
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Quantization axis

Polarized nuclei 

Polarized nucleons 
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Decay angular distribution :

: initial spin state i          final spin state j



      production within coalescence model in a vortical fluid

Productions of the ground states  with defferent    

Single particle distribution in a vortical fluid
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（without hadron spin correlation）
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One dimension harmonic 
oscillator wavefunction 

Construct three dimension harmonic 
oscillator wavefunction 

Wavefunctions of      ground state in shell model 7

Harmonic oscillator potential

Wavefunction in shell model



      internal wavefunction of ground state

Internal wavefunction 

Under trasformation 
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Trace of Wigner matrix   

      production with Moyal star product

production with Moyal star product Moyal star product restores the      term

correspond to      term 



Decay angular distribution for             state

polarization of orbital motion
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Productions of the ground states  with defferent    
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Decay angular distribution for               state Decay angular distribution for              state 

Decay angular distribution for       excited states 11



decay angular distribution within thermal model

Let                  ，

Averaged decay angular distribution from thermal model

Averaged decay angular distribution :
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Predicts a angular anisotropy 
coefficient on the order of 10-4

Two step coalescence
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A angular anisotropy coefficient on the order of 10-2  !

 Decay angular distribution of             state       14



Summary 

1. The coalescence of polarized nucleons results in polarized light nuclei,     
the polarization of unstable nuclei can be measured.
2. We calculate the decay angular distribution of        which can be 
measured experimentally.

3. For nuclei with nonzero internal orbital angular momentum, there may 
be a large spin alignment induced by the phase-space anisotropy.

Thanks for your attention ！
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