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Outline

* Spin and chiral equations of motion

* Spin and chiral dynamics in a box (reminder of
Wen-Hao’s talk)

— CME&CSE
- CMW

* Chiral dynamics in relativistic heavy-ion collisions
— Space-time evolution of the magnetic field
— V,(10)-v,(rt*) ~ A,
— Splitting of spin polarizations between A and Abar
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CME, CSE, and CMW
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Box simulation of CME and CSE

CME CSE
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Box simulation of CMW with CEOM
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Box simulation of CMW with SEOM vs CEOM
dashed: SEOM solid: CEOM
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An extended AMPT with chiral dynamics

Structure of AMPT model with string melfing

A+B
HLIING energy in nucleon (electro)magnetic field
excited strings and minijet partons spectators from spectator protons
fragment info partons Space-time ‘ QGP response
evolution

- Chiral dynamics for partons
under vector potentials

ZPC (Zhang's Parton Cascade)
till parton freezeout
Quark Coalescence

ART (A Relativistic Transport model for hadrons)

To study spin polarization and CMW,
so far we only consider B but neglect E.



EOM under effective and real EB field
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QGP response to the magnetic field
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Space-time evolution of the magnetic field
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CI\/IW and Vz(n) V2(Tt+) ~ A
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A, event distributions are
different at different stages

—m— freeze out partons
—x— jnitial hadrons
—e— freeze out hadrons
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Related to charge chemical potential

Negative slope due to the Lorentz force
originated from the initial <k,/k>~x correlation

Slope also affected by 6, and G,,

Z.Z. Han and JX, arXiv: 1904.03544 [nucl-th]
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Initial hadrons right after hadronization

Vo(7)-Vo (") ~ Agh
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Slope modified during the hadronization and after the hadronic evolution

We can not obtain a positive slope as large as 3% observed experimentally.
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Spin polarization in relativistic heavy-ion collisions
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y or z [fm]

vorticity lead to same A(A) polarization
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Splitting of quark-antiguark

spin polarizations from vector potential £.-1
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Splitting of quark-antiquark spin

polarizations at 200 GeV
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The experimentally observed small splitting seems to
favor the space-time evolution of the magnetic field in vacuum.
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Concluding remarks

SEOM leads to qualitatively similar but
guantitatively weaker chiral effects compared
with CEOM.

Splitting of spin polarizations between Lambda
and antiLambda is generated by both the
magnetic field and the strong vector interaction.

The positive slope of v,(a’)-v,(n*) ~ A, observed
experimentally is not likely due to CMW,

Thank youl

Xujun@sinap.ac.cn
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Transport Approaches for
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Topics:

o AMPT model, its application in heavy ion
collisions and development in the near

future.

© QCD phase transitions and search of the
QCD critical point.

o Transport theories in heavy ion collisions

and other related issues.

Zi-wei Lin(fR ) Guo-liang Ma(H; [ 55)
Jun Xu(f&18) Wei-ning Zhang(jk T.7%) Wei-
jie Fu(fiHH7%)

This is the second one of the series of workshops, whose first took place
in Chengdu in 2017.

Welcome to register and submit your abstract!




