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Motivation
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Due to fast, oppositely directed motion
-of two colliding ions, off-central heavy-
lon collisions can create strong
transient magnetic fields.

The magnetic fields generated In
Au+Au collisions at RHIC can reach

~1019% Gauss

Reaction plane




Such a strong B field may influence the dynamics of QGP

Chirality imbalance + magnetic field = chiral magnetic effect (CME)
Kharzeev 2004, Kharzeev, Mclerran, Warringa, Fukushima 2007-2008
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Experiment searches of CME charge correlation in Au+Au,
Cu+Cu, and Pb+Pb are
consistent with CME:
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WTD and X.-G. Huang, Phys. Rev. C 85, 044907(2012)
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In Small system collisions (p+A)

People do NOT expect CME in
p+A, since the assumption of
anglular de-correlation between
B and event plane is accepted

commonly. .
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Charge profile of nucleon
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In previous calculation, we treat
proton as a Point-Like particle
with charge.

It is a good approximation in A+A collision.
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Point-Like model

In Small system, it brings:
» a huge fluctuation on field "f
strength event-by-event

» Any possible angular correlation
of ¢g and ¢, would be hided
behind this huge fluctuations.
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Point-Like model

We check the space distribution of magnetic field B,
produced by a single proton on x-y plane
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Hard-Sphere model o
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The huge fluctuation is eliminated
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Hard-Sphere model
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Realistic Charge-Profile model

Ge(Q%) + 7Gn(Q)
1+7

J, a cylindrical Bessel function. t=Q°/4M?

o) = [ A2 10(Qb)

Ann. Rev. Nucl. Part. Sci., 2010, 60(60):1-25
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Realistic Charge-Profile model

2-D Profile

3-D Profile
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Realistic Charge-Profile model

the space distribution of B, produced by a single Proton
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Realistic Charge-Profile model

the space distribution of B, produced by a single Neutron
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Realistic Charge-Profile model Field Strength
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» Spectators still contributes mostly to strength of B,,.

» Participants’ contribution is significant. L



Realistic Charge-Profile model Angular Correlation
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Angular Correlation
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Summary

® \WVith realistic charge profile of nucleon, the

properties of fields produced in small system
are studied

® A non-ignorable angular correlations of ¢g and

@, are found in high-energy small collision
systems.

® More study is needed on CME in small system



