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Introduction and motivation

Chiral anomalies and strong magnetic field induces interesting macroscopic
effects in QGP.

Chiral Magnetic Effect (CME)

% Generation of electric current due to chirality imbalance in the . N.e
presence of an external magnetic field. Jv = oI
% Electric Charges gets seperated perpendicular to reaction plane,
along magnetic field created by spectator protons.

paB

Chiral Separation Effect (CSE)

% Generation of axial current along the direction of external . Nce B
magnetic field due to the presence of non zero electric charge JA 2112 ad
density.

% Axial Charges get separated perpendicular to reaction plane,

along magnetic field created by spectator protons.
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Chiral Magnetic Wave (CMW)

Coupling of chiral and electric charge densities and currents created by both
CSE and CME respectively, results in collective excitation of QGP.

% CMW creates Electric Quadrupole.

% Electric Quadrupole results in a greater concentration of positive charges
at poles (as B is oriented out of plane) than at Equator (within reaction
plane).

% Charge separation leads to different elliptic flow for positive and negative
charge particles.

% Thus CMW leads to charge dependent elliptic flow.
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Method

% Electric Quadrupole moment induced by CMW leading to splitting in v, of
charge particles is predicted to be proportional to charge asymmetry (A).

+ + I Ny —No
V2 = V2 base — :FEA A= N, +N_

Experimentally, Av, vs A, givesr.
Another way is measuring covariance of vy and A, < v;A > — < A >< vy >
as function of centrality (3-point correlator or 3-particle correlator),

*

<VEIA> —<A><vi> =~ Fr(<A’> - <A>?)/2~ Froi/2

% A lntegral correlator (AIC),

AIC=<VvjA> - <A><v, >— <vjA> - <A><v] > =10}

ALICE Collab.: Phys. Rev. C 93 (2016) 044903, arXiv:2308.16123v1 [nucl-ex]
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Data selection

% Run18
% Collision Type:
Zr+Zr @ 200 GeV (~1.5B Events Analysed)
Ru+Ru @ 200 GeV (~1.5B Events Analysed)
Event Cuts Track Cuts
* -35<V,<25cm * N, >15
* |VZ,TPC_ VZ,VPD | <5cm * NHitsFit/NHitsPoss >0.52
* DCA<3com
* Vo4 Vp<2.0am * 0.2<p. <2 GeVic
* |n| <1

6

24/11/2023 ALICE-STAR India Collaboration Meetinﬁ,Jammu



RESULTS
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Integral covariance of v, and A
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Slope (r) vs Centrality

0025_ e Ru+Ru E

* Sloper, S o P R =

‘é’_om;— " # _;

AIC 3o.oosf—= —E

I = — | E

* o is determined by fitting A T TETE ST w e
distribution with  gaussian

d|Str|bUt|On. 1-85— pol0 = 1.02452 +/- 0.037992 —i

% Both Ru+Ru and Zr+Zr shows e =

similar trend within error 7% ? E

bars. £ H { . — + ; E

% Slope (r) for mid centrality is T osb + .
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Integral covariance of v,andA 4717 T
g E
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Comparison of slope (r) for 2nd and 3rd harmonics
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Comparing both methods

Gang Wang (UCLA) (Av, vs A)
*  Pions (0.15 < p, < 0.5 GeV/q)
%  Both results are comparable.
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Summary

AIC of v, and A is used to calculate CMW slope (r).

Both Ru+Ru and Zr+Zr shows similar splitting of integral correlator for

positive and negative charged particles. Also exhibit similar value of slope

(r) for different collisions centralities.

* Integral covariance of v, and A for positive and negative charged particle
agrees within errors.

% Slope (r) measured from delta integral correlator method are comparable

with slope (r) measured from Av, vs A method.

Outlook

% Extract CMW fraction using ESE.
% Do the analysis for pions.

*
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