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Method-Mix

𝐶𝑐 Δ𝑆 correlator:

randomly chosen hadrons 

p/n:  number of “+/-”  

hadrons 

Method-Shuffle

𝑅Ψ𝑚(Δ𝑆) correlator:

m=2,3

Only the charge of the positive

/negative charged particles

Background-driven charge separation

Background & CME-driven charge separation

Only flow Flow on, resonance decay on, a1=0

Flow on,  Jet on, no resonance decay, a1=0 Background and a1
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Results of 𝑅Ψ𝑚
from different sources:

➢ Comparing to the 𝛾, R correlator was proposed to distinguish the CME and its background.

➢ Some results show that R correlator is convex if only with background but concave with the

CME. On the other hand, some results show that R correlator can be also concave only with

background.

➢ It is interesting to study whether R correlator could distinguish the CME and its background

with a transport model with both the CME and background.

➢ The new version of AMPT with string meting

mechanism is charge conserved.

➢ The string melting version consists of four

main components:

• The initial condition mainly simulates the

spatial and momentum distributions of minijet

partons by using HIJING model

• The parton cascade describes strong

interactions among partons through elastic

partonic collisions

• A quark coalescence model for hadronization

• The ART model is used to simulate baryon-

baryon, baryon-meson and meson-meson

reactions in hadronic rescatterings

➢ The CME signal was been introduced into the

AMPT model by exchanging the 𝑝𝑦 values of a

percentage of the downward moving 𝑢 ҧ𝑑

quarks with those of the upward moving ത𝑢(𝑑)
quarks.

percentage of initial

charge separation is used

to adjust strength of the

CME

The AMPT Model

𝐶𝑐 Δ𝑆 correlator:

Results

➢ 𝑅Ψ2
of mixing particles method is

consistent with the result of shuffling

particles method.

➢ 𝑅Ψ2
from original AMPT is flat, while

concave from the AMPT with CME. It

can distinguish the CME and its

background.

𝟎. 𝟑𝟓𝐆𝐞𝐕 < 𝒑𝑻 < 𝟐. 𝟎𝐆𝐞𝐕, −𝟏 < 𝜼 < 𝟏 method  I: mixing particles method

method II: shuffling particles method 

➢ 𝐶Ψ2
and 𝐶Ψ2

⊥ of mixing particles

method are flat at the initial stage, and

then convex at the stage of after parton

cascade. After the coalescence, they

are both trend to be flat, but they

become more convex after hadronic

rescatterings.

➢ 𝑅Ψ2
is always flat from initial stage to

after hadronic rescatterings.

➢ 𝐶Ψ2
and 𝐶Ψ2

⊥ of mixing particles

method are concave at the initial stage,

and then still concave at the stage of

after parton cascade. After the

coalescence, they are both trend to be

flat, but they become convex after

hadronic rescatterings.

➢ 𝑅Ψ2
is concave from initial stage to

after parton cascade, but trend to flat

after coalescence, then after hadronic

rescatterings, it’s concave.

➢ 𝑅Ψ3
are both flat no matter whether

there is the CME or not.

➢ 𝑅Ψ3
is not a sensitive observable to

detect CME.

➢ 𝑅Ψ2
with 2.5% initial charge

separation parameter is similar to 𝑅Ψ2

with the original AMPT within error

bars, they are both flat.

➢ With the initial charge separation

percentage increase, 𝐶Ψ2
become

wider and wider, 𝑅Ψ2
become

narrower and narrower.

➢ Comparing the sensitivity to the CME between 𝛾 and 𝑅Ψ2
, 𝑅Ψ2

is

more sensitive to the CME than 𝛾 when the initial charge

separation parameter is very small.

Summary

➢ In Au+Au 200 GeV collisions, 𝑅Ψ2
is flat if only with background, but concave with the CME from the

AMPT model.

➢ 𝑅Ψ3
is not a sensitive observable to the CME.

➢ The initial CME signal will be weaken by strong final state interactions.

➢ 𝑅 correlator is more sensitive to the CME than 𝛾 correlator when the initial charge percentage is very small.
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➢ 𝑅Ψ2
from 2.5% initial charge separation

percentage and original AMPT are both flat

within our current statistics, its width is infinity.

① Method comparison

② Stage evolution from AMPT (w/o CME)

③ Stage evolution from AMPT (with CME)

④ With respect to 𝚿𝟑

⑤ CME strength dependence

⑥ Sensitivity comparison


