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Abstract: The magnetic field plays a major role in searching for the chiral magnetic effect in relativistic heavy-ion

collisions. If the lifetime of the magnetic field is too short, as predicted by simulations of the field in vacuum, the

chiral magnetic effect will be largely suppressed. However, the lifetime of the magnetic field will become longer when

the QGP medium response is considered. We give an estimate of the effect, especially considering the magnetic field

response of the QGP medium, and compare it with the experimental results for the background-subtracted correlator

H at RHIC and LHC energies. The results show that our method explains the experimental results better at the top

RHIC energy than at the LHC energy.
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1 Introduction

The interplay of quantum anomalies and magnetic
fields leads to a lot of macroscopic quantum phenomena
in relativistic heavy-ion collisions. The most important
one, which we discuss here, is the chiral magnetic effect
(CME). The CME is the separation of electric charge
along the magnetic field in the presence of chirality im-
balance [1–3]. It has already been observed in condensed
matter systems [4].
The question is whether the CME exists in relativis-

tic heavy-ion collisions. The answer seems to be yes.
Two necessary conditions, chirality imbalance and mag-
netic field, may be met in QGP produced in relativistic
heavy-ion collisions. Firstly, quantum chromodynam-
ics (QCD), which describes the behavior of the QGP,
permits topological charge changing transitions that can
induce chirality imbalance [1]. Secondly, an enormous
magnetic field can be produced in non-central relativis-
tic heavy-ion collisions due to charged nuclei moving at
speeds close to the speed of light [5–10]. Therefore, the
CME is very likely to exist in relativistic heavy-ion col-
lisions.
Over the past few years, much effort has been given

to the search for experimental evidence of the CME in

relativistic heavy-ion collisions. Several collaborations
at the BNL Relativistic Heavy Ion Collider (RHIC),
and the CERN Large Hadron Collider (LHC), includ-
ing STAR [11–17], PHENIX [18], and ALICE [19, 20]
have studied this; for recent reviews see Ref. [21].
At first glance, it seems easy to detect the CME ex-

perimentally. In fact, this is not the case. Firstly, one
cannot identify the charge asymmetry in an individual
event as a sign of the CME. This is due to the fact that
statistical fluctuations ∼

√
N are much larger than the

expected charge asymmetry induced by the CME, where
N is the charged-particle multiplicity of produced parti-
cles [1]. However, if one directly takes an average over
many events, the contributions of the CME will also be
canceled out, since right-handed and left-handed chiral-
ity is produced with equal probability.
One proposal is to measure the charge separation

fluctuations perpendicular to the reaction plane by a
three-point correlator, γ≡〈〈cos(φα+φβ−2ΨRP)〉〉, where
the averaging is done over all particles in an event and
over all events [1, 22]. This correlator will remove the
multiplicity fluctuations while keeping the contributions
from the CME. The γ correlator was first measured by
the STAR Collaboration for Au+Au and Cu+Cu colli-
sions at 62.4 and 200 GeV [11, 12]. All the results have
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been found to be qualitatively consistent with the theo-
retical expectation of the CME. Similar results have also
been observed by the ALICE Collaboration for 2.76 TeV
Pb+Pb collisions [20].
Unfortunately, the γ correlator still contains some

background contributions not related to the CME [23–
25]. These background contributions are mainly from
the elliptic flow in combination with two-particle corre-
lations. To solve this problem, the two-particle corre-
lator, δ ≡ 〈cos(φα−φβ)〉, is introduced. Similar to the
γ correlator, δ also contains the contributions from the
CME and the backgrounds, but it is dominated by back-
grounds. It is suggestive to express γ and δ in the fol-
lowing ways [25, 26]:

γ=κv2B−H, (1)

δ=B+H, (2)

where H and B are the CME and background contribu-
tions, respectively. The background-subtracted correla-
tor, H, can be obtained by solving Eqs. (1) and (2):

Hκ=
κv2δ−γ
1+κv2

. (3)

The coefficient κ is close to but deviates from unity
owing to the finite detector acceptance and theoretical
uncertainties [25]. The δ correlators for 200 GeV Au+Au
collisions and 2.76 TeV Pb-Pb collisions have been mea-
sured by STAR [12] and ALICE [20], respectively. The
correlator HSS−HOS has been measured by STAR for
Au+Au collisions at

√
sNN=7.7–62.4 GeV [16]. The re-

sults show that there is a clear charge-separation effect
at
√
sNN =19.6–200 GeV for mid-peripheral (30%–80%

centrality) collisions. This is again in line with the ex-
pectations for the CME.
To better explain the experimental results, a quan-

titative estimation of the CME is needed. In Ref. [1],
Kharzeev, McLerran, and Warringa (KMW) developed a
quantitative model to estimate the CME-induced charge
separation.
One of the main issues in estimating the CME is

the time evolution of the magnetic field in relativistic
heavy-ion collisions. This issue has been studied in many
works [1, 5–10]. The numerical calculations carried out
in these studies show that an enormous magnetic field
(B ∼ 1015 T) can be found at the very beginning of
the collisions. However, according to these studies, the
strength of the magnetic field decreases rapidly with
time. This is a challenge for the manifestation of the
CME in relativistic heavy-ion collisions. If the lifetime
of the magnetic field is too short, the imprint of the CME
might be negligible. Nevertheless, it has been proposed
that these estimations of the magnetic field are valid only
in the early stage of the collision. Later, the magnetic
response from the QGP medium becomes increasingly

important [8, 9, 27–33], and the magnetic field will be
maintained for a much longer time than in the vacuum.
This work aims to give an estimation of the CME, es-

pecially considering the magnetic response of the QGP
medium, and then compare it with the experimental re-
sults for the background-subtracted correlator H.
This paper is organized as follows. We give an intro-

duction of the KMW model in Section 2. The time evo-
lution of the magnetic field in relativistic heavy-ion col-
lisions is discussed in Section 3. In Section 4, we present
our computation results, and a summary is given in Sec-
tion 5.

2 KMW model for the CME

In this section, we will briefly introduce the KMW
model for estimating the CME in relativistic heavy-ion
collisions.
All gauge field configurations which have finite action

can be categorized into topologically distinct classes la-
beled by the winding number Qw. Configurations with
non-zero Qw can induce chirality imbalance through the
axial anomaly. If initially there are an equal number of
right-handed and left-handed fermions, i.e., NR=NL, at
t=∞ we have

(NL−NR)t=∞=2NfQw. (4)

The classical vacuum of QCD is degenerate, and the
winding number nw can characterize the different classi-
cal vacua. It can be shown that if a gauge field configu-
ration with non-zero Qw goes to a pure gauge at infinity,
it induces a transition from one classical vacuum to an-
other.
The transition can be achieved through an instan-

ton [34, 35] or sphaleron [36, 37]. The instanton corre-
sponds to quantum tunneling through the energy bar-
rier between different QCD vacua, which is highly sup-
pressed. However, the sphaleron corresponds to going
over the barrier, and its transition rate can be very high
at high temperature, which happens to be the situation
for QGP. Thus, it provides the chance to induce chirality.
The transition rate for the QCD has been estimated

in Ref. [1] as follows:

dN±

t

d3xdt
≡Γ±∼192.8α5

ST
4, (5)

where the superscript ± denotes the transitions with
Qw=±1. The total rate of transition is the sum of the
rates of the lowering and rising transition,

dNt

d3xdt
=

∑

±

dN±

t

d3xdt
. (6)

In the case of a sufficiently large magnetic field, the
charge separation parallel to the magnetic field induced
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by a configuration with winding number Qw is as follows,

Q=2Qw

∑

f

|qf |, (7)

where qf is the charge in units of e of a quark with flavor
f . For a moderate magnetic field, the estimation given
by Ref. [1] is

Q≈2Qw

∑

f

|qf |γ(2|qfΦ|), (8)

where

γ(x)=

{

x, for x61,

1, for x>1,
(9)

and Φ=eBρ2 is the flux through a configuration of size
ρ with non-zero Qw.
Now we consider the situation in relativistic heavy-

ion collisions. We use the same symbols defined in
Ref. [1]. N±

a and N
±

b denote the total positive/negative
charge in units of e above (a) and below (b) the reac-
tion plane respectively; ∆± is the difference in charge
between each side of the reaction plane ∆±=N

±

a −N±

b .
When there is a transition from one vacuum to an-

other, a charge difference will be created locally. How-
ever, the quarks may encounter many interactions in
the QGP, and this will suppress the degree of the fi-
nal observed charge separation. In considering this, the
screening suppression functions ξ±(x⊥) are introduced in
Ref. [1]. The expression is as follows,

ξ±(x⊥)=exp(−|y±(x)−y|/λ), (10)

where λ is the screening length and y±(x) is the upper
and lower y coordinate of the overlap region. The ex-
pectation value of the change of the ∆+ and ∆− due
to a transition is either positive or negative with equal
probability and given by

±
∑

f

|qf |γ(2|qfΦ|)ξ±(x⊥). (11)

Here only the most probable transitions have been con-
sidered, namely Qw=±1.
By assuming that all transitions happen indepen-

dently from each other, one can compute the variation
of ∆±:

〈∆2
±
〉=1
2

∫ tf

ti

dt

∫

V

d3x

∫

dρ
dNt

d3xdtdρ

×[ξ−(x⊥)2+ξ+(x⊥)2]
[

∑

f

|qf |γ(2|qfeB|ρ2)
]2

,

(12)

and 〈∆+∆−〉 can also be calculated:

〈∆+∆−〉=−
∫ tf

ti

dt

∫

V

d3x

∫

dρ
dNt

d3xdtdρ

×ξ−(x⊥)ξ+(x⊥)
[

∑

f

|qf |γ(2|qfeB|ρ2)
]2

. (13)

In Ref. [1], Eqs. (12) and (13) have been rewritten
for small magnetic fields (2|qfeB|< 1/ρ2) using Eq. (5)
for transition rate and the fact that ρ∼ (Γ±/αS)

−1/4∼
1/(αST ). They are given as follows,

d〈∆2
±
〉

dη
=2καS

[

∑

f

q2
f

]2
∫

V⊥

d[2]x⊥

×[ξ−(x⊥)2+ξ+(x⊥)2]
∫ τf

τi

dττ [eB(τ,η,x⊥)]
2,

(14)

d〈∆+∆−〉
dη

=−4καS

[

∑

f

q2
f

]2
∫

V⊥

d[2]x⊥

×ξ+(x⊥)ξ−(x⊥)
∫ τf

τi

dττ [eB(τ,η,x⊥)]
2,

(15)

where the proper time τ=(t2−z2)1/2 and the space-time
rapidity η= 1

2
log[(t+z)/(t−z)]. The volume integral is over

the overlap region V⊥ in the transverse plane. The as-
sumption here is that the magnetic field does not change
the transition rate dramatically. There is also a constant
κ for which the order of magnitude should be one, but
with large uncertainties [1].
In Ref. [1], 〈∆2

±
〉 and 〈∆+∆−〉 are connected to the

correlators a++(a+−) by the expressions

a++=a−−=
1

N2
+

π
2

16
〈∆2

±
〉, (16)

a+−=
1

N+N−

π
2

16
〈∆+∆−〉, (17)

where N± is the total number of positively or nega-
tively charged particles in the corresponding η inter-
val. The correlator a++(a+−) is the same as the γ
correlator, except for a sign difference. However, in
this model the v2-related backgrounds are completely ig-
nored; thus we should compare the model-calculated cor-
relators a++(a+−) with the background-subtracted cor-
relator HSS(HOS). Because H also has a sign difference
with γ as shown in Eq. (1), there is no sign difference
between a++(a+−) and HSS(HOS).

3 Magnetic field in relativistic heavy-ion

collisions

We will discuss the magnetic field in relativistic
heavy-ion collisions in this section. Reference [1] gave a
calculation of the magnetic field in relativistic heavy-ion

054102-3



Chinese Physics C Vol. 42, No. 5 (2018) 054102

collisions. The calculation was done by an analytic model
with the assumption that the nucleon density is uniform
in the rest frame. On this basis, Ref. [10] improved the
calculation by using the Woods-Saxon nucleon distribu-
tion. There are also many other calculations using dif-
ferent methods [5–9].
However, most of these calculations did not consider

the magnetic response of the QGP medium, which may
significantly influence the time evolution of the magnetic
field. Tuchin first analyzed it in Refs. [27, 28], and he
concluded that the magnetic field is almost constant dur-
ing the entire plasma lifetime due to high electric con-
ductivity. Later, it was quantitatively studied in many
works [8, 9, 29–33]. To explore this problem, one needs
to consider the electric conductivity σ and chiral mag-
netic conductivity σχ which is induced by the CME. In
Ref. [29], it was found that the effects of finite σχ are not
important for the top RHIC and LHC energies. There-
fore, we do not consider the effects of chiral magnetic
conductivity in this paper. For the electric conductivity
σ, there are a lot of theoretical uncertainties [38–41].
For computational simplicity, we adopt the most op-

timistic situation proposed in Ref. [8], namely assuming
the electric conductivity σ is large enough that we can
take the QGP as an ideally conducting plasma. Under
this assumption, one gets the following equations from
Maxwell’s equations:

∂B

∂t
=∇×(v×B), (18)

E=−v×B, (19)

where the v is the flow velocity of QGP.
To solve the above equations, one needs to know the

evolution of v. In Ref. [8], the Bjorken picture was as-
sumed for the longitudinal expansion,

vz=
z

t
. (20)

For transverse expansion, a linearized ideal hydrody-
namic equation proposed by Ref. [42] was applied, giving
the following solution,

vx=
c2s
a2
x

xt, (21)

vy=
c2s
a2
y

yt, (22)

where cs is the speed of sound, and ax,y is the root-mean-
square of the transverse entropy distribution. Here, we
take ax∼ay∼3 and c2s∼1/3.
Substituting the velocity into Eqs. (18)-(19), one can

solve B(t) for a given initial condition B
0(r) =B(t =

t0,r) where t0 is the formation time of the QGP. Here,
we only consider the y component of the magnetic field
at the center of the collision region, and get the following

solution,

By(t,0)=
t0
t
e
−

c
2
s

2a
2
x

(t2−t2
0
)
B0
y(0). (23)

To get the time evolution of magnetic field from
Eq. (23), we must know the formation time t0 of the
QGP and the initial magnetic field at that time, namely
B0
y(0). For initial magnetic field, we use the method in
Ref. [10], which does not consider the QGP medium re-
sponse. For the formation time of the QGP, the following
approximation formula has been used:

t0∼1/Qs, (24)

where Qs is the saturation momentum.
The value of saturation momentum Qs for Au-Au col-

lisions at
√
s=130 GeV is provided by Ref. [43]. We use

the following formula for estimating the energy and nu-
clear dependence of the saturation momentum [44]:

Q2
s∼A1/3x−0.3, (25)

where Bjorken x=Qs/
√
s. Then, the saturation momen-

tum for collisions with different nuclei and center-of-mass
energy can be calculated by the results of Ref. [43] using
Eq. (25).
The centrality dependence of Q2

s , t0, and eB
0
y for Au-

Au collisions at RHIC energy and Pb-Pb collisions at
LHC energy have been given in Tables 1–2, where the av-
erage impact parameter b is inferred from Refs. [45, 46].
The time evolution of magnetic field is plotted in Fig. 1,
and the magnetic field in vacuum is also added for com-
parison.

Table 1. Centrality dependence of Q2
s , t0 and eB0

y

for Au-Au collisions at
√
s=200 GeV.

centrality(%) b/fm Q2
s/GeV2 t0/fm eB0

y/MeV2

0–5 2.21 2.25 0.132 2161.4

5–10 4.03 2.15 0.135 3382.9

10–20 5.70 1.99 0.140 3942.6

20–30 7.37 1.75 0.149 3909.5

30–40 8.73 1.50 0.161 3447.2

40–50 9.90 1.22 0.179 2771.0

50–60 11.00 0.92 0.205 2001.3

Table 2. Centrality dependence of Q2
s , t0 and eB0

y

for Pb-Pb collisions at
√
s=2760 GeV.

centrality(%) b/fm Q2
s/GeV2 t0/fm eB0

y/MeV2

0–5 2.43 4.52 0.093 700.8

5–10 4.31 4.33 0.095 782.8

10–20 6.05 4.01 0.099 673.4

20–30 7.81 3.53 0.105 469.3

30–40 9.23 3.01 0.114 287.0

40–50 10.47 2.45 0.126 151.1

50–60 11.58 1.86 0.145 64.5

We also compare our results with those of McLerran
& Skokov [29] and Tuchin [30, 33], which are plotted
in Fig. 2. In Fig. 2(a), we compare with McLerran &
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Skokov’s results for Au-Au collisions at
√
s= 200 GeV

and b=6 fm. The solid line represents our method; the
dash-dotted line represents McLerran & Skokov’s results
in the vacuum; and the dotted line represents McLerran
& Skokov’s results with the conductivity set by lattice
QCD calculation.

0 1 2 3 4 5 6
t (fm)

10-2

100

102

104

106

eB
 (M

eV
2 )

√
S = 200GeV

√
S = 2760GeV

√
S = 200GeV

√
S = 2760GeV

QGP Response
Vacuum

Fig. 1. Time evolution of magnetic field for Au-Au
collisions with b=8 fm at

√
s=200 GeV and Pb-

Pb collisions with b=8 fm at
√
s=2760 GeV. The

solid line and dashed line represent the results
with and without considering the QGP medium,
respectively.

0 0.5 1 1.5 2 2.5
t (fm)

10-2

100

102

104

106

eB
 (M

eV
2 )

(a) Our method
Skokov: in the vacuum
Skokov: σLQCD

0 1 2 3 4 5
t (fm)

10-2

100

102

104

106

eB
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eV
2 )

(b) Our method
Tuchin: in the vacuum
Tuchin: σ = 5.8MeV
Tuchin: Binit +Bval

Fig. 2. Comparison of our results with those of
McLerran & Skokov [29] (a) and Tuchin [30, 33]
(b).

We find that McLerran & Skokov’s magnetic field
drops more rapidly than ours in the beginning, and it

goes down more slowly at later times. Possible causes of
the difference are the different settings in electric conduc-
tivity σ, and the neglect of the influence of flow velocity
v and QGP formation time t0 by McLerran & Skokov.
In Fig. 2(b), we compare with Tuchin’s results for Au-

Au collisions at
√
s=200 GeV and b=7 fm. The solid

line represents our method, and the dashed line repre-
sents Tuchin’s result in the vacuum. The dotted line
represents Tuchin’s result by setting electric conductiv-
ity σ=5.8 MeV [30]. However, Ref. [30] did not consider
the contributions from the initial magnetic field and also
ignored the QGP formation time t0. This explains why
the magnetic field increases rapidly from zero at the be-
ginning. The result of considering the initial magnetic
field [33] is plotted by the dash-dotted line in Fig. 2(b)
with the QGP formation time t0=0.2 fm. Reference [33]
simplified relativistic heavy-ion collisions as two counter-
propagating charges, which may be the main reason for
the difference in magnitude from our result. Neverthe-
less, the overall trend of our result is very similar to that
of Ref. [33].

4 Computation results

In this section, we are going to give an estimation
of the CME in relativistic heavy-ion collisions using the
KMW model introduced in Section 2.
We use Eqs. (14)–(17) to determine the centrality

dependence of the correlator a++(a+−). The time evo-
lution of magnetic field has been discussed in Section 3.
For the correspondence between impact parameter and
centrality, we refer to Refs. [45, 46]. The number of
charged particles N± is obtained from Refs. [45, 47]. As
explained in Section 1, the KMW model does not con-
sider the contributions from the background, so we com-
pare our results with the experimental results for the
background-subtracted correlator H. The undetermined
parameters χ and λ are fixed by fitting the experiment
observable HSS−HOS. The results for Au-Au collisions
at
√
s=200 GeV and Pb-Pb collisions at

√
s=2760 GeV

are plotted in Fig. 3.
It can be seen from Fig. 3 that the model explains the

experimental data better at RHIC than LHC energy. For
Au-Au collisions at

√
s=200 GeV, the general trend is

consistent with experiment, but it deviates from exper-
iment for peripheral collisions. This may be due to the
hard-sphere approximation which is used in determining
the overlap region V⊥ in Eq. (14) and Eq. (15).
For Pb-Pb collisions at

√
s=2760 GeV, it rises as cen-

trality goes up (more peripheral) for central collisions
and then falls for peripheral collisions. This trend is
completely different from the experimental data. The
reasons for its fall for peripheral collisions are as follows.
In general, the magnetic field in vacuum increases with
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increasing impact parameter b. However, the magnetic
field considering QGP medium has a strong dependence
on QGP formation time t0 at high energy. As we can see
from Fig. 1, the magnetic field drops more quickly at high
energy. Therefore, a slight change in t0 will greatly influ-
ence the magnetic field and then the CME. Besides, from
Tables 1–2 we know that t0 becomes larger for periph-
eral collisions. The combination of these leads to the fall
of the correlator a++−a+− in peripheral collisions. This
effect also exists in Au-Au collisions at

√
s=200 GeV,

but it is weaker at low energy.

0-5% 5-10% 10-20% 20-30% 30-40% 40-50% 50-60%
Centrality

0

0.5

1

1.5

2

2.5

3

H
S
S
−

H
O
S

×10-4

Au-Au 200GeV Exp.

Au-Au 200GeV Theory

Pb-Pb 2760GeV Exp.

Pb-Pb 2760GeV Theory

Fig. 3. (color online) Comparison between the cen-
trality dependence of a++−a+− estimated with
the KMW model and the background-subtracted
experiment observable HSS−HOS.

This discrepancy between theory and experiment at
high energy reflects the shortcomings of our model. This
may be because we only consider the magnetic field at
the origin, namely By(t,0), for simplicity. It is appro-
priate when the magnetic field is homogeneous. At high
energy, however, the magnetic field may be highly inho-
mogeneous in the beam direction. Therefore, only con-
sidering the magnetic field at the origin will greatly un-
derestimate the overall effects. This problem should be
further studied in later works.
Generally, the correlator a+− is less than a++ because

of the screening effect. We plot the centrality dependence
of |a+−|/a++ with different screening lengths for Au-Au
collisions at

√
s=200 GeV in Fig. 4. The results are sim-

ilar to the results in Ref. [1]: the correlator |a+−|/a++ in-
creases as impact parameter b increases. This is because
the system size is small when the impact parameter b is
large, and the smaller the system size, the weaker the
screening effect. Note that the weaker the screening ef-
fect, the bigger the correlator |a+−|/a++ and when there
is no screening effect, the correlator |a+−|/a++ should
be equal to 1. This also explains why the correlator
|a+−|/a++ increases as screening length λ increases.

The experimental data for the δ correlator for Cu-
Cu collisions is absent, so we cannot get its background-
subtracted correlator H. Therefore, we estimated the
correlator a++−a+− for Cu-Cu collisions at

√
s=200 GeV

using the same parameter settings from Au-Au collisions.
The results are plotted in Fig. 5. The results for Au-Au
collisions at

√
s=200 GeV are also plotted in Fig. 5 for

comparison. As can be seen from the figure, the corre-
lator for Au-Au collisions is much larger than that for
Cu-Cu collisions.

0 0.5 1 1.5 2
b/R

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

|a
+
−
|/a

+
+

λ = 0.1R

λ = 0.2R

λ = 0.3R

Fig. 4. (color online) Results for the correlator
|a+−|/a++ as a function of b/R with different
screening lengths λ for Au-Au collisions at

√
s=

200 GeV.

0-5% 5-10% 10-20% 20-30% 30-40% 40-50% 50-60%
Centrality

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

a
+
+
−
a
+
−

×10-4

Au-Au 200GeV Theory

Cu-Cu 200GeV Theory

Fig. 5. (color online) Estimation of the correlator
a++−a+− for Cu-Cu collisions at

√
s=200 GeV.

The main reason for this result is that, at the same
centrality, the smaller the system size, the smaller the
initial magnetic field. To illustrate this point, we present
the centrality dependence of Q2

s , t0, and eB
0
y for Cu-Cu

collisions at
√
s=200 GeV in Table 3. Comparing Ta-

ble 1 and Table 3, we find that the initial magnetic field
of Cu-Cu collisions is 3 to 5 times lower than that of
Au-Au collisions.
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Table 3. Centrality dependence of Q2
s , t0 and eB0

y

for Cu-Cu collisions at
√
s=200 GeV.

centrality(%) b/fm Q2
s/GeV2 t0/fm eB0

y/MeV2

0–5 1.75 1.62 0.155 619.7

5–10 2.80 1.55 0.159 782.5

10–20 3.97 1.43 0.165 818.5

20–30 5.15 1.26 0.176 728.9

30–40 6.10 1.07 0.191 590.5

40–50 6.92 0.88 0.211 446.0

50–60 7.68 0.66 0.242 311.4

5 Summary

In this paper, we have estimated the CME in rel-
ativistic heavy-ion collisions considering the magnetic
field response of the QGP medium. The QGP medium
has a significant influence on the time evolution of the
magnetic field. To estimate the magnetic field, we

adopted the optimistic assumption that the electric con-
ductivity σ of the medium is large enough to take QGP
as an ideally conducting plasma. The time evolution of
the magnetic field is substituted into the KMW model
to estimate the CME in relativistic heavy-ion collisions.
We compared our calculation results with the exper-

imental results for the background-subtracted correlator
H. The results show that our method explains the ex-
perimental data better for RHIC than for the LHC. The
failure of our method for the LHC results may be due to
the assumption that the magnetic field is homogeneously
distributed in space, which is not satisfied at the LHC.
The specific explanation remains to be studied further.
The centrality dependence of the correlator |a+−|/a++

for different screening lengths was presented, and the re-
sults are similar to those of Ref. [1]. Finally, we gave an
estimation of the correlator a++−a+− for Cu-Cu collisions
at RHIC energy and find it is much smaller than that of
Au-Au collisions with the same energy and centrality.
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