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Outline

» How do we study CME quantitatively

» How do different parameters affect CME:

> viscous parameters
» axial charge initial condition
» Bfield lifetime
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Chiral Magnetic Effect

» Bfield + ya = charge separation
dN./dgp oc 1 + 2 a1 sin(¢p — Wrp) + ...

» charge separation = two particle correlation
Yap = (CcOS(i + ¢pj— 2¢rp)) 5 = K v2 F — H
04p = (COS(Pi — Pj)yp =F+H

F: Flow Driven Background
H: Possible CME Signal



B field + ya = charge se
dNi/dgb oc1+2 d1+ S

charge separation = twc
Yap = (CcOS(¢i + ¢pj— 2
5a,8 = <C05(¢i — ¢j)>a,8

F: Flow Dr
H: Possible

60 - 80%

10 - 30%
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How can we calculate CME quantitatively?
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Anomalous Viscous Hydro

DMJRM = -+

0)
JRH=HRU“+VR“+7E“+

0}
J|_M=n|_ U”+V|_”+7E”

d vr1* = (VNS - VRLM) / Trix

on top of 2+ 1D VISHNew—— OSU Group
D, T""=0 n=20
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Dependence on Viscous Parameters
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Dependence on Viscous Parameters
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Dependence on Initial n, R Do
1+(t/18)?
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Dependence on Initial n, R Do

1+(t/18)?
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Dependence on B Field Lifetime 7B B = — D0
1+(t/18)?

Au+Au 200 GeV
30-60 %
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Parameters Needed by CME

Au+Au 200 GeV
30-60 %
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Parameters Needed by CME
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s Strange Quark Axial?

v 3 flavor
e 2 flavor
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Contribution of Decay from Resonances

Au+Au 200 GeV
30-60 %
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Contribution of Decay from Resonances

Au+Au 200 GeV
30-60 %
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summary & Outlook

» Experimental signal might be quantitatively explained by CME.
» PHYSICAL axial number density & B field lifetime is needed.

» Initial nps can be determined by measuring K* asymmetry.

» event-by-event simulation, with hadron cascade
» different type of time-dependent magnetic field

» more anomalous effects, e.g. CMW



