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Strong Magnetic Field in HIC
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Chiral Magnetic Effect (CME)

Prog. Part. Nucl. Phys. 88 (2016) 1-28.
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Observables：

 𝛿 ≡ cos(𝜙! − 𝜙") ∆𝛿 = 𝛿#$ − 𝛿$$
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Ø Ratio≠ 1 Different background.

Ø Different initial nuclear structures,

deformation or neutron skin?
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Isobaric Collisions
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Nuclear structure introduced in AMPT

Z.W. Lin, et al, Phys. Rev. C 72 (2005) 064901
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Results for 18 Cases VS STAR



𝑓: charge separation
percentage of CME

𝐽 = 𝜎%𝐵 =
('(),

*+, 𝜇% 𝐵
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≈

Charge Separation in AMPT

𝑓 = 0, 2%, 5%, 7.5%, 10% in AMPT.



Ø At central and mid-central collisions, the 𝑁!" & 𝑣# ratios are close to data.

Ø The ratios have no obvious dependences with respect to 𝑓.

Ø Overall, the results at small 𝑓 are closer to data.

Halo-Type Results VS STAR
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Ø 𝛿 ≡ cos(𝜙$ − 𝜙%) ，∆𝛿 = 𝛿&' − 𝛿''

Ø At mid-central collisions，∆𝛿 ∝ 𝑓.

∆𝜹 with Different 𝒇
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Ø 𝛿 ≡ cos(𝜙$ − 𝜙%) ，∆𝛿 = 𝛿&' − 𝛿''

Ø At mid-central collisions，∆𝛿 ∝ 𝑓.

Ø At central & mid-central collisions, ∆𝛿 & its
ratios are closer to data for 𝑓 < 5%.
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∆𝜹 with Different 𝒇



Ø 𝛿 ≡ cos(𝜙$ − 𝜙%) ，∆𝛿 = 𝛿&' − 𝛿''

Ø At mid-central collisions，∆𝛿 ∝ 𝑓.

Ø At central & mid-central collisions, ∆𝛿 & its
raEos are closer to data for 𝑓 < 5%.

Ø At peripheral collisions, model results are
above the data.
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∆𝜹 with Different 𝒇



Ø 𝛾 = cos(𝜙$ + 𝜙% − 2Ψ()) ,

∆𝛾 = 𝛾&' − 𝛾''

Ø At central & mid-central collisions, ∆𝛾 & its
ratios are much closer to data for 𝑓 ≤ 5%.

∆𝜸 w/ Different 𝒇
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Ø 𝛾 = cos(𝜙$ + 𝜙% − 2Ψ()) ,

∆𝛾 = 𝛾&' − 𝛾''

Ø At central & mid-central collisions, ∆𝛾 & its
ratios are much closer to data for 𝑓 ≤ 5%.

Ø The results at 𝑓 = 2% & 𝑓 = 5% are similar
to 𝑓 = 0.

Ø In isobaric collisions, the CME signal is weak
and need to more sensitive observables.
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∆𝜸 w/ Different 𝒇



Ø Final state interactions weaken the
CME signal.

Final State Interaction
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Ø Final state interactions weaken the
CME signal.

Ø The ratios at initial state are consistent
with final state.

Ø The differences of CME can keep to the
final state in isobaric collisions.
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Final State Interaction



Summary

ØThe neutron-skin has big effect in isobaric collisions.

Ø ∆𝛿 & ∆𝛾 results can be reproduced by AMPT w/o or w/

small CME strength.

ØIn isobaric collisions, iniAal CME signal is absent or small.

ØFinal state interacAons significantly weaken the iniAal CME.

ØMore sensiAve observables are required for searching the

possible small CME signal in isobaric collisions.
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Summary

ØThe neutron-skin has big effect in isobaric collisions.

Ø ∆𝛿 & ∆𝛾 results can be reproduced by AMPT w/o or w/

small CME strength.

ØIn isobaric collisions, initial CME signal is absent or small.

ØFinal state interactions significantly weaken the initial CME.

ØMore sensitive observables are required for searching the

possible small CME signal in isobaric collisions.
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Thank you for your attention!


