Search for the Chiral Magnetic Wave
(CMW) with ALICE at the LHC
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Motivation

Spin: — Momentum: —» Heavy-ion collisions
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v Chiral Magnetic Effect (CME): j,= B
v Chiral symmetry restoration
N e v QCD vacuum transitions
v Chiral Separation Effect (CSE): ja=——u,B v Extremely strong magnetic field
27 (~10%°T)

v Chiral Magnetic Wave (CMW):

CME + CSE All the necessary conditions are possible
to be achieved in Heavy-ion collisions

v Induces parity odd domains
Phys.Rev.Lett. 81 (1998) 512-515
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Observables

For illustration purpose

v Charge dependent elliptic flow
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v Possible background:
Local charge conservation (LCC) o

* Probe the background: o
Similar measurement with v,_ N

Phys.Rev.Lett. 107 (2011) 052303
Phys.Rev.C 100 (2019) 6, 064908
arXiv:2010.09955

P.Das - CMW Initial Stages, 2021



Observables

v Charge dependent elliptic flow

For illustration purpose
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Phys.Rev.Lett. 107 (2011) 052303
Phys.Rev.C 100 (2019) 6, 064908
arXiv:2010.09955
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Observables

v Charge dependent elliptic flow

o Aw 4 NN
Vy, =V +r ; ch N++N-
Av,
v CMW observable: d( Ty >)
Normalised slope , ryo"=———2—
& dA,
vh Vi

Aviviovl ()=

v Possible background:

Local charge conservation (LCC)
» Probe the background:

Similar measurement with v,_

Phys.Rev.Lett. 107 (2011) 052303
Phys.Rev.C 100 (2019) 6, 064908
arXiv:2010.09955
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- - Case with no CMW
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Analysis details

No. of events ~60x1068
Kinematic range In|<0.8
0.2<p.<0.5 GeV/c (pions)
0.2<p_<1.0 GeV/c (hadrons)
Non flow suppression |An| > 0.4 between subevents
Charge asymmetry (A ) 0.2<p <10 GeV/c, [n|<0.8,

10 uniform bins (-0.1 t0 0.1)
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Centrality dependence of rNem

Hadrons
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Summary and outlook

v Measurement of CMW studies are presented for pions and charged hadrons in
Pb-Pb collisions at 5.02 TeV with ALICE.

v rem . has large uncertainties

v rnorm

I i I N
e 1S cOMpatible with rom,

v Measurement to be done with high statistics (2018 datasets) in Pb-Pb collisions.
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Comparison of riNerm
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Comparison of rNom

Comparison with STAR
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Comparison with CMS
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Comparison of r*em

. in ALICE, STAR and CMS
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v No observed discrepancies in r*o™, betweenALICE, STAR
and CMS, but uncertainties are large
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Observable

. h* _ Ay : N'—N-
v Charge dependent elliptic flow v, =V, Fr - with A, = NN
d Av, )
v CMW observable: Normalised Slope , rf‘ﬁl:&
oo vy +Vy | d Aa
where  AV,=vy =V, (V)=

v Possible background: Local charge conservation
 Minimise the background: Measurement at low p.

- Probe the background: Similar measurement with v,_

Phys.Rev.Lett. 107 (2011) 052303
Phys.Rev.C 100 (2019) 6, 064908
arXiv:2010.09955
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