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Chiral Magnetic Effect

For right-handed particles w/ positive charge:
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= lower energy if moving along B field direction
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Transport Equations

Viscous Effect
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E-by-E IC of Bulk, n, n5, and B ftield
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Initial condition

+ Driving force

The AVFD simulation package
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E-by-E IC of Bulk, n, n5, and B ftield The AVFD simulation paCkage

Bulk => n, n5 evolution

Initial condition

+ Driving force

Dynamical
evolution

Anomalous-Viscous
Fluid Dynamics
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E-by-E IC of Bulk, n, n5, and B ftield The AVFD simulation paCkage

Bulk => n, n5 evolution

] Freeze-Out (LCC) + Hadron Cascade

Initial condition

+ Driving force

Dynamical
evolution Ha Length: p7,  Angel: ¢

Hadron ST
- Distribut f(+)/ (=) ch.
Anomalous-Viscous |distribution stribution of (+) /(=) c

Fluid Dynamics
y = (cos(Api+A¢;)) = (cOsApi cosAp;) — (sinAgisindp;) |53
6= {cos(Agi—A¢;) ) = (cosAg; cosA¢;) + (sinA¢;sinA¢;)

Two particle correlations:




AVFD used by experimentalists
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CME in AuAu and Isobar

Centrality

Be able to describe the
possible CME signal in Au-Aul.
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Predictions for isobar collisions:
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Joint cut of Multiplicity ® Eccentricity to

control difference in background




expectation before the isobar program:

Different
Proton #

Same
Baryon #
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Different
CME Signal

Same
Background
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expectation of the baseline failed
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1.02  STAR Isobarpost-blind analysis, Vsyny = 200 GeV, Ru+Ru/ Zr+Zr, 20-50% -
plot: [2109.00131]
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 what causes the difference in background?
* what the no-CME baseline should be”



what is the appropriate baseline”
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1.02  STAR Isobarpost-blind analysis, Vsyny = 200 GeV, Ru+Ru/ Zr+Zr, 20-50% -
plot: [2109.00131]
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radial flow dependence of background
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radial flow dependence of background

0 = (cos(¢, — Pp))
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(pr)-dependence of background [hydro+CooperFrye+resonance]
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a new baseline
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a new baseline
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can the exp. result be understood by no-CME baseline?

experiment: inconsistent with pure background
expectation in non-central collisions ---> CME?
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a new baseline [if (pr) is measured]
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Summary

* the AVFD framework is developed to quantitatively study CME

* non-CME baseline in isobar collisions is different from unity

» simulation shows (p)-dependence of background

e present analysis is inconsistent with pure-background expectation, and
indicates room for CME in non-central collisions where magnetic field
should be present

* more experimental and theoretical work is needed
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assume system-independent trend:
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Joint cut of Multiplicity®Eccentricity = same background!




Different deformation schemes:
black - no deformation (both are spheric)
red -Ruis more deformed
blue -Zris more deformed
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