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Chiral Magnetic Effect (CME) and
Chiral Magnetic Wave (CMW)
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ALICE

Investigate parity violation (P) in the strong interaction (fundamental property) b-Kharzeevetal, PPNP 88, 1 (2016)

Allowed by theory but never observed (strong-CP problem)
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Chiral Magnetic Effect (CME) and
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Investigate parity violation (P) in the strong interaction (fundamental property) ©b-Kharzeevetal, PPNP 88, 1 (2016)

D. Kharzeev et al., NPA 797, 67 (2007)
.Kh l.,
«  Allowed by theory but never observed (strong-CP problem) e R D 7a orso%s (2008)
» Heavy-ion collisions: strong magnetic field (B~10%° T) . Voloshin, PRC 70, 057901 (2004)

Gui-Rong Liang et al., arxiv 2004.04440
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Chiral Magnetic Effect (CME) and
Chiral Magnetic Wave (CMW)
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Investigate parity violation (P) in the strong interaction (fundamental property) ©b-Kharzeevetal, PPNP 88, 1 (2016)
D. Kharzeev et al., NPA 797, 67 (2007)

.Kh I,
- Allowed by theory but never observed (strong-CP problem) e R D 7a orso%s (2008)
» Heavy-ion collisions: strong magnetic field (B~10%° T) . Voloshin, PRC 70, 057901 (2004)

Gui-Rong Liang et al., arxiv 2004.04440
e Theory: QCD domains with P and CP symmetries locally broken
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Chiral Magnetic Effect (CME) and
Chiral Magnetic Wave (CMW)

-~ )

Investigate parity violation (P) in the strong interaction (fundamental property) ©b-Kharzeevetal, PPNP 88, 1 (2016)

P

D. Kharzeev et al., NPA 797, 67 (2007)
«  Allowed by theory but never observed (strong-CP problem) e R el DD 5. ovt033 (2008)
» Heavy-ion collisions: strong magnetic field (B~10%° T) ZUYCSEEZT.;Z:;05;?32352%?4 0
e Theory: QCD domains with P and CP symmetries locally broken

« Chiral Magnetic Effect (CME): interaction of quarks with the QCD domains and B
* Experimental consequence: charge separation perpendicular to the reaction plane

 Interpretation of the experimental results is complicated by background contributions
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Chiral Magnetic Effect (CME) and
Chiral Magnetic Wave (CMW)
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* Investigate parity violation (P) in the strong interaction (fundamental property) > fgzzggz ° Z: PNPP'j\ng . 7(2(2;?7)
. Kh I,
«  Allowed by theory but never observed (strong-CP problem) e R el DD 5. ovt033 (2008)
» Heavy-ion collisions: strong magnetic field (B~10%° T) ZJ‘;{'EEZ"LS}ZZQ T O o
e Theory: QCD domains with P and CP symmetries locally broken

« Chiral Magnetic Effect (CME): interaction of quarks with the QCD domains and B
* Experimental consequence: charge separation perpendicular to the reaction plane

 Interpretation of the experimental results is complicated by background contributions
e Chiral Magnetic Wave (CMW). combination of CME and Chiral Separation Effect (CSE)
» CSE refers to the separation of chiral charge along the axis of the magnetic field
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Anisotropic flow
ALICE

high pressure
at center

> Pressure gradients (larger in the x
direction) push bulk “out” - “flow”

More, faster particles
seen in the x-direction

dN/d¢
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Anisotropic flow
ALICE

high pressure
at center

> Pressure gradients (larger in the x
direction) push bulk “out” - “flow”

More, faster particles
seen in the x-direction

dN/d¢

Ed3N_1 d’N (1+X*_,2v,cos(n(p—Y,))

d3p 21 ppoT dy

* Anisotropic flow: initial spatial anisotropy - final
momentum anisotropy via collective interactions

- v quantify the event anisotropy
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Anisotropic flow
ALICE

high pressure
at center

> Pressure gradients (larger in the x
direction) push bulk “out” - “flow”

-2V, .
More, faster particles

seen in the x-direction

dN/d¢

) . ALICE, PLB 784, 82 (2018)
0 ¢ 2t N | @verefmaseaevi vz
| O Pb-Pb {5,,,=5.02 TeV: v,{2,]An| > 2}
3 ) | ® Xe-Xe: v,{2,)An| > 2) i
d"N 1 d°N O Pb-Pb: v,{2,An]| > 2}
4N 1422 @cos n(p—Ww 0.1 3 s O o -
d3p 27 ppoT dy( n=1 < ((P n)) I g.LzliiTcs.oeewC 2 o p o |
L mi<o0s8 9 ®
* Anisotropic flow: initial spatial anisotropy - final - .
' ' ive interaction i '
momentum anisotropy Vl-a collective interactions 005 » @ GD_
- v, quantify the event anisotropy ‘e . :
: : i . : Qe © ® ® o
* Characterize key QGP properties like viscosity . ®
* Nearly perfect fluid: 1/41m < n/s < 3/4m | P A DU DU PR PR P
0 10 20 30 40 50 60 70

Centrality (%)
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Observables for CME and CMW %
ALICE

« CME

dN
dAQqy

— 2-particle correlator
5ab:<cos(q0a_gpb)>N<a1,aa1,b>+Bin—plane+Bout—plane
— 3-particle correlator

—<COS((pa+§0b 2V )>N_<ala 1b>+B1n plane ™~ Bout— plane

- B,,and B, denote background contributions
projected onto W, and perpendicular to it

charge separation

~ 142 ¢ cos(AQq) 4 2ay o SIN(AQPy ) +2V2 o COS(2AQy ) + ...,

R/
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Observables for CME and CMW
ALICE

« CME

dN
dAQqy

— 2-particle correlator

S p=(cos(p,— (pb)>N<a1,aal,b>+Bin—plane+Bout—plane

— 3-particle correlator
yab:<cos((pa+(pb_z1P2)>N_<a1,aal,b>+Bin—plane_Bout—plane

- B,,and B, denote background contributions
projected onto W, and perpendicular to it

charge separation

~ 142 ¢ cos(AQq) 4 2ay o SIN(AQPy ) +2V2 o COS(2AQy ) + ...,

« CMW
— Anisotropic flow difference vs charge asymmetry
+ — Norm N+ —N_
Av.=v, —v_ =r, A, A =———
: N,+N_

« Normalized slope r\°™

Y. Burnier et al.,PRL 107, 052303 (2011) Av,
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A Large lon Collider Experiment

ALICE

* Inner Tracking System (ITS)

— Tracking, triggering, vertexing
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A Large lon Collider Experiment
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ALICE

* Inner Tracking System (ITS)
— Tracking, triggering, vertexing
* Time Projection Chamber (TPC)

— Tracking, vertexing, particle identification
based on specific energy loss
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A Large lon Collider Experiment

ALICE

* Inner Tracking System (ITS)
— Tracking, triggering, vertexing
* Time Projection Chamber (TPC)

— Tracking, vertexing, particle identification
based on specific energy loss

e Time-of-Flight (TOF)

— Particle identification based on the flight time

=5.02 TeV negative particles

ALICE performance
20.04.2018

TOF B

ALICE Performance
Pb-Pb |5, = 5.02 TeV

g lsueelauaulovsolsueals el

1 il : I S 10
p (GeV/c)

3 456
B (Gevic)
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A Large lon Collider Experiment

ALICE

* Inner Tracking System (ITS)
— Tracking, triggering, vertexing
* Time Projection Chamber (TPC)

— Tracking, vertexing, particle identification
based on specific energy loss

e Time-of-Flight (TOF)
— Particle identification based on the flight time
« VO

— Triggering, centrality and y, determination

S

Pb-Pb, 2015 run, |'s,,=5.02 TeV negative particle

d ®He’He ALICE performance
- i 20.04.2018
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ALICE Performance
Pb-Pb |5, = 5.02 TeV
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A Large lon Collider Experiment

ALICE

* Inner Tracking System (ITS)
— Tracking, triggering, vertexing
* Time Projection Chamber (TPC)

— Tracking, vertexing, particle identification
based on specific energy loss

e Time-of-Flight (TOF)
— Particle identification based on the flight time
« VO

— Triggering, centrality and y, determination

* Track selection
& — e b G R e -In| < 0.8

=5.02 TeV negative particle

1000
) = He ALICE performance
"%900‘ 20.04.2018 -0.2< pT <5 GeV/c

(ar

(LN AR ]

« Pb-Pbat Vs =5.02 TeV

| — ~60M events
ALICE Performance
PP |5, =502 TeV « Xe-Xe at Vs, =5.44 TeV
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ALICE

CME In Xe-Xe and Pb-Pb collisions
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o) 2- and 3-particle correlators in Xe-Xe
4 collisions: centrality dependence

o2 Yoo=(cos(@,+@,—2F,))

[ ALICE Preliminary
| Xe-Xe | s, =544TeV
- 02<p_<50GeV/c In<0.8

(cos(p,+¢ -2y ) )

- | ® Same charge ¢ +
05 o Opp. charge

Centrality (%)

* V... Stronger correlation for opposite charge
pairs compared to same charge — charge
separation
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n 2- and 3-particle correlators in Xe-Xe

|
|

4 collisions: centrality dependence

Ya»(Opp—same)

ALICE
e Ya=(cos(@,+@,—2W,))

P i x107°
N 051 . £ 081
le_n E ALICE Prellmlnary 8 i ALICE Preliminary
?m | Xe-Xe |5 =5.44TeV = [ Xe-Xe \sy =544 TeV
= E o
2 02<p <5.0CeVic <08 S 061~ 02<p <50GeV/ic <08
o o A ®
— O OO I P P TP PP ETEEETY REPEEPEPPPEEEEEE N B
LR = |
° . e ?m S i
s E
[72]
++ § 1 +
® Same charge ¢ S g2k
0.5 + TR
O Opp. charge F ° ¢
TSR (GRE (V0T TN [ VAT Dot VT COGN i VRiar NRE Tl MR S THART A0S T TR [ FAN VAN TS VA (e T T WA Wi [l I Tl Wl - o ° -
0 10 20 30 40 50 60 70 ¢ e PP PR S SR S R
0 10 20 30 40 50 60 70

Centrality (%) Centrality (%)

* V... Stronger correlation for opposite charge
pairs compared to same charge — charge

separation
* V.,(Opp-same): indication of charge separation
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o) 2- and 3-particle correlators in Xe-Xe
collisions: centrality dependence

ALICE

4

September 2021

Centrality (%)
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g Y =(C0s(@,+@,—2W,)) e y.,(opp—same)
;}N 5[ ALICE Preliminary % P oIE ALicE Preliminay
?: | Xe-Xe |5 =5.44TeV = [ Xe-Xe \sy =544 TeV
7 [ 02<p <50GeVic <08 S 061~ 02<p <50GeV/ic Inj<0.8
3 i i : T S
& @ S S + """""""" R +
. o 0.4
* .y i
% ‘27 [ +
® Same charge + e
05 B Opp. charge ; . ¢
0TI T2 T30 a0 50 6070 B L ST I S S D A R
Centrality (%) 0 10 20 30 40 50C t6$t . 70
X107 Ou=(cos(@,~ ¢,)) gl
P " ALICE Preliminary ° . i i
[ e 7 Vab: stronger correlation for opposite charge
& 6 02<p <50GeVic ml<08 pairs compared to same charge — charge
B Ml separation
o arge ] . ) .
ne B Ocp. charge E * v..(Opp-same): indication of charge separation
B . * 0,,. Sstronger correlation for opposite charge
e o 3 pairs compared to same charge —
SEEN gl background dominates
OOI i I1IOI B .210. - I3I0I 0 I4IOI . I5IOl - I6IOI g I70
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\

S,

0.2 x10

3-particle correlator in Xe-Xe collisions:

-3

Vab(|rla'nb|)

differential analysis

(cos(p,+¢ -2y ) )

-0.2}

| ALICE Preliminary

- Xe—Xe |s =544 TeV
- 20-30%

® Same charge

0.2< P,

ml <0.8

© Opp. charge

<5.0GeV/c

September 2021
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{ ] L e
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m,-n,|

* V.(INa-Nwl): strong dependence for same charge
pairs and weak for opposite charge pairs

Andrea Danu — PANIC 2021
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n 3-particle correlator in Xe-Xe collisions:
y differential analysis

ALICE

s YaollNaMs)) e Vou{IP1aPr))
’;m | ALICE Preliminary 0.2<p_<50GeVic T - ALICE Preliminary 0.2< p, < 5.0 GeV/c
o L Xe—Xe \s,, =544 TeV | < 0.8 ‘i - Xe—Xe\s,, =544 TeV | < 0.8
o NN & ool \ Snn f
;«, - 20-30% ;ﬂ, L 20-30% %
Jeieiad B R (#% """" s [
| v AR i o

t " B
: +
s ¢ o2 & ¢
® Same charge B ® Same charge
© Opp. charge - o Opp. charge
- MEPENPI EPERFEEN R I B IR B I h.... T oL T T e D e | e
040" =702 04 06 08 1 12 14 16 0.4, 0f5 ; 1f5 é 2f5

m,-n,| p; - Pyl (GeVic)

* V.(INa-Nwl): strong dependence for same charge
pairs and weak for opposite charge pairs

* Va(|Pra-Prpl): NO dependence for same charge and
strong dependence for opposite charge pairs
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n 3-particle correlator in Xe-Xe collisions:
y differential analysis

ALICE

e YarllNa) e Vou{IP1aPr))
’;m NALICE Preliminary 02<p_<5.0 GeV/c = L ALICE Preliminary 0.2< p, < 5.0 GeV/c
Ns'f’ L Xe-Xe|s=544TeV <08 ‘i [ Xe-Xe\|s=544TeV In<0.8
T cos0% %, %20 20-30% %
7 e R R s
3 b TR
= i i % Sl g SRR
- 6
¢ + . B
o2l ) !
- ¢ o2 H ¢
® Same charge i 5 ® Same charge
© Opp. charge £ © Opp. charge ‘
e 'o.|2' : 'o.|4' : 'ofel ; 'ofsl = ; i '1.|2' ' '1!4' 16 S04 '0f5' o ; s '1f5' — é el '2f5' :
m,-n,| . .- b, | (GeV/c)
S a0 yab((pT,a+pT.b)/ 2)
oy L ALICE Preliminary 0.2<p_<5.0GeV/c
Y. | XeXeysy=544TeV <08 * Va(INa-Nel): strong dependence for same charge
T« | 20-30% + pairs and weak for opposite charge pairs
I 1] S Tt ST
e + o * Va(|Pra-Prpl): NO dependence for same charge and
] + strong dependence for opposite charge pairs
: A |
-02}= * Va((PratpPrp)/2): strong correlation for same charge
| 181 same charge + pairs and weak for opposite charge pairs
o Opp. charge

(pT’a+ pT’b)/2 (GeV/c)
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3-particle correlator in Xe-Xe collisions:
model comparison

ALICE

* Blast-Wave + Local Charge Conservation
(LCC)
x10°° = « Tune the parameters in each centrality class to
0.8 — ALICE Preliminary reproduce v, and pr spectra of 1, K, p

Xe—Xe \syy = 5.44 TeV
» Describes fairly well the measured data points

©
£
Y]
%) -
S o6l MM Daa .
=) - Blast-Wave + LCC ¢ * Background dominates measurements
- il + * Not observed in Pb-Pb collisions
iy - 0.2<p_<5.0GeVic
fe]
e ~ Inl<0.8 $
s® 02—
g I .__»
(@] o
~ o) o

O 1 1 1 1 | 1 1 1 1 I 1 1 I 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1
0 10 20 30 40 50 60 70

Centrality (%)
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3-particle correlator in Xe-Xe collisions:
model comparison

ALICE

» Blast-Wave + Local Charge Conservation

(LCC)

o aee - * Tune the parameters in each centrality class to
£ S R CEReiminaly reproduce v, and pr spectra of 1T, K, p
3 | Xe—Xe sy =544 TeV
) - e Describes fairly well the measured data points
% 06 [ @& Data
:Ci, i Blast-Wave + LCC T * Background dominates measurements
5 ol AVFD (n/s=0-0.03; LCC=40-60%) + « Not observed in Pb-Pb collisions
el R 7 p, <5.0 GeVic
e | Bl 4
L - « Anomalous Viscous Fluid Dynamics (AVFD)
@) -
e . = 1 | | | |  EbyE IC + E/M fields (field lifetime as input)

0 LRI 2 50 60 70 e Tune the parameters in each centrality class to

Centrality (%) reproduce v, and multiplicity (arxiv: 2106.03537)
S. Shi et al., Annals Phys. 394, 50 (2018) ° Good agreement Wlth data pOIntS

Y. Jiang et al., CPC 42 (2018) 011001
« Signal consistent with zero
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3-particle correlator:
Xe-Xe vs Pb-Pb measurements

10 Yab:<C05(<Pa+<Pb_2q'z)>

~ B5f
>
- L ALICE Preliminary
c%f“ -1 02<p <50GeVic n[<0.8
9__0 =
+m i
=
SR ] oo B e e GEee il el -t ek . g H
(@) 0 ] [ | ®
by - + .D 3 o ¢ ¢o :
® [ ]
3 + & ®
“T & Xe—Xe\s,=544TeV Pb-Pbys,, =5.02TeV
sHit e Same charge o Same charge
g ® Opp. charge O Opp. charge
IIlIllIIlIIIIIllIIlllllllllllllllllllll><.103
- 02 0d = 06 08 [ ip Hd 16180
dN/dn

« vy, in Xe-Xe collisions has similar values as in Pb-Pb collisions when divided by v,, except
for peripheral collisions
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3-particle correlator:
Xe-Xe vs Pb-Pb measurements

Yoo =(cos( @+ ,—2¥,))

x10°°
SEEE
= £ ALICE Preliminary
c%f“ -1 02<p <50GeVic n[<0.8
9__0 =
+m 2
=
§ 0 _+|:I|].D """ e i il *g """""" iR o
~ - O ] *
® [ ]
3 + & ]
1§ 0 XeXe\s,=544TeV Pb-Pby\s,, =5.02TeV
sHit e Same charge o Same charge
g ® Opp. charge O Opp. charge
IIllllIIIIIIIllllIIIIIIIIIIIIIIIIIIIIIIX103
- 02 0d = 06 08 [ ip Hd 16180

dN/dn

- same)

(cos(o_+o -2y ) )/ v, (opp.

10

Y0P —same)

x107°

B ALICE Preliminary

- 02<p <50GeVic In<08

E o] Xe-Xe |y, =544 TeV

i " Pb-Pb|s,,=5.02TeV

s

W a

.. '

| . § t

0_...|...|...|...|...|...|...|....|...|.... x10°

g og2 0d e 10800 e L2 A e T g
dN/dn

« vy, in Xe-Xe collisions has similar values as in Pb-Pb collisions when divided by v,, except

for peripheral collisions
« vy, (opp-same) in Xe-Xe collisions has similar values as in Pb-Pb collisions within

uncertainties — background dominates

September 2021
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ALICE

CMW in Pb-Pb collisions
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Search for CMW: v, and v, vs A
for charged hadrons (40-50 % centrality)

ALICE

T | T T T T | T T T T T ><'° 003 T T | T T T T | T T T T
I  ALICE Preliminary . I~ ALICE Preliminary
- Pb-Pb\s=5.02TeV ] I~ Pb-Pb\s,=5.02TeV
0.085 | |An|>0.4,0.2(p_(1.0GeVic 2 - lAn|>0.4,0.2(p_(1.0GeVic
ST - d S = N _
- Dh g 0.025— Bh A N —N
B E ch™ + —
0.08 - +N

0.02 —

(I :
0.075;—@@@9—E @%'

1 1 | 1 | 1 1 | 1 1 1 1 | 1 1 ] 0.015 1 1 | 1 | 1 1 | 1 1 1 1 | 1 1
-0.05 0 0.05 -0.05 0 0.05
Ach Ach
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Search for CMW: v, and v, vs A
for charged hadrons (40-50 % centrality)

T T | T T T T | T T T T T T
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-0.05

September - w
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Ach

T T | T T T T | T T T T I T T
I~ ALICE Preliminary
"~ Pb-Pb |5, =5.02 TeV
Bh, lan > 0.4,02 (p,_ (1.0 GeV/e §
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ALICE Preliminary 7]
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Normalized slope for charged hadrons
and pions: centrality dependence

ALICE

E: | | | | R l =
o> -
i 4| ALICE Preliminary o
h, Pb-Pb | 5, = 5.02 TeV
|An|>0.4,0.2(p_(1.0 GeV/c
B @VZ
2_@‘/: :|_
r e
+ F o H
Bicagszzs B o
S ;
2 __pol0 fitv, = 0.2713 + 0.0259 o
I --PolO fit Vg = 0.4128 + 0.1804

[ e et o | i srmirene 41
0 20 40 60 80
Centrality(%)

i | T T T | T T T | T T T | T I
[ | ALICE Preliminary

7, Pb-Pb \ 5, = 5.02 TeV
|A11\ 0.4, 02<p (0.5 GeV/c

£

1 Q

el _ ‘
o . |
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_2 L --PolO fit v, = 0.2884 + 0.0429 H__

I --Pol0 fit V, = -0.0342 + 0.4483
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[ i s s B i | B | 8 1
0 20 40 60 80

Centrality(%)
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. Ty, iscompatible with 1y, "
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Comparison with CMS and STAR results

c : T T T T T T T T T T T §>N _l T T T | T | T l T T T T T ] | §>m | T T T | T | T l T T T T T
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h, Pb-Pb \ 5 =5.02 TeV . [ hian)0.4,02(p_(1.0GeV/c ] | h1An|)04,02(p,_(1.0GeVic |
i Bﬂbo"" Lt e i [ mOMS, Pb-Pb, | 5,,, = 5.02 TeV i @OMS, Pb-Pb, | 5, = 5.02 TeV
\A [ ] - o
- — L h, JAn| ) 24,03 p, (3.0 GeVic ] | h1An|)24,03(p, (3.0GeVic i
[ | I T
0 _ﬁ e i 051 - -
: EI : : H E| o @.ﬁ.}.}.}.;,.x“:.;‘? : :
) __ E __ 0 _—% """"""""""""""""""""""""""""" = —
[ --Pol0 fit v, = 0.2713 + 0.0259 q = .
L --Pol0 fit v, = 0.4128 + 0.1804 4 B ] ]
-4 — -05F — K .
B I | | | I | ! | I | | | I ! ! | I_ _(I) 1 1| 1 210 1 1 1 4[0 1 1 1 610 1 1 1 8'(-) _2 (I) 1 1| 1 210 1 1 1 4[0 1 1 1 610 1 1 8|0
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Centrality(%) Centrality(%) Centrality(%)
E. [T T s R R (e R L [
<l 4 |— ALICE Preliminary i i e i <10 @Pb-Pb,r\esLTTg.rgz TeV

7, Pb-Pb | 5y = 5.02 TeV 4 BERED, foy 3 02 Ty

lAn| > 0.4,0.2¢ p, (0.5 GeVic e e el s

., |anl 0.4, 02 ( p, (0.5 GeVic

IIIIIIIIIII
IlIIIIIIIII_

I_
- o : #STAR Preliminary +STAR Preliminary
| B + il | Au-Au, | s, = 200 GeV ol Au-Au, | s, = 200 GeV
T 21 @ [ ] L o aas p, (0.5 GeVic — ST o a5 p, (0.5 GeVic STAR
. - Q AAAAAA 6. | A e = [
i ﬁ L | ofpa LI T E
_ 4] ] [ B g | C ]
e E e e =& 3B g ] Il ]
S L --Pol0 fit v, = 0.2884 + 0.0429 H i 5 = u
L --Pol0 fit v, = -0.0342 + 0.4483 - " T - -
e - I i 5 g
B e i i ] iip [Eiessiesmnioe =it s i it el -10 [ Eiesehee s hioy =it s e | I |
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Centrality(%) Centrality(%)

Centrality(%)
CMS Collab., PRC 100, 064908 (2019)

. rlzzrzm is Compa’[ible with rf?/:’m STAR Collab., PRL 114, 252302 (2015)
* Good agreement with CMS and STAR results
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y Summary

* First measurement of CME in Xe-Xe collisions
* V., consistent with charge separation

V., (0pp-same) similar values as in Pb-Pb collisions

- Large background contribution

- Reproduced by background model (BW+LCC) and AVFD with
signal values consistent with O

 Measurements of normalized Av, and Av, slope of charged
hadrons and pions in Pb-Pb collisions

Mo, . IS compatible with mNom, .
* Good agreement with CMS and STAR results
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ALICE

Backup
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Glauber +B configurations

 Perform Glauber simulations tuned to ALICE data

® MC Glauber v3.2 from TGlauberMC 0 E ALICE Simula
£ i imulation .
* Pb-Pb:0=67.6 mb 2 | Glauber MC . .
& e .
. Xe-Xe: o =68.4mb, B,=0.18, B,= 0 = oo .
* 1M events for each configuration % i ,-'
. . . . . E\JB:' B o e Pb-Pb\s,, =5.02TeV
e Centrality determination using simulated VOM 2 0.005 o O Xe-Xe |8 = 5.4 TeV
multiplicity — NBD distributions (f*“Npart + (1-f)*Ncoll) % i o
« NBD and f parameters from ALICE public notes - i ..°. go000 0 © % °
) . 0 0088000000 0 e
* B determination from proton spectators

0 10 20 30 40 50 60 70 80

(arxiv:0711.0950) Centrality (%)

eB=(1,n,x.) = xZagy sinh(Yy F 1) /d2$i_p':($i_)[1 — 0+(z')]

(', —x,) X e,
(@, —@.)? + 2sinh(Y, F n)2*/?
e 1=0.1fm
. Y,=8.672 (Xe-Xe) and 8.592 (Pb-Pb)
e X=y=0fm

Expected smaller CME contribution in Xe-Xe than in Pb-Pb collisions
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3-particle correlator in Xe-Xe collisions:
model comparison ALTGE

* Blast-Wave + Local Charge Conservation (LCC)

* Tune the parameters in each centrality class to reproduce
v, and pr spectra of i, K, p

x107° : :
= * Each r nerates M patrticl f ite char
5 08l ALICE Preliminary ach source genera e§ particles of opposite charge
3 | Xe—Xe \sy = 5.44 TeV M depends on centrality
i - * Randomly oriented with the same boost
S 0.6 HEH Data Y
2 " [ Blast-Wave + LCC * Describes fairly well the measured data points
=~ Il AVFD (n/s=0-0.03; LCC=40-60%) - Background dominates measurements

04—

C\.IQ - 02<p_<5.0GeVic * Not observed in Pb-Pb collisions
I ol
o™ 02 * Anomalous Viscous Fluid Dynamics(AVFD)
§ i * EbyE IC + E/M fields (field lifetime as input)
B ol 1 L e L L * Anomalous transport - CME signal

¥ 0 e e b 2 60. i * VISH2+1 - hydro evolution

Centrality (%) o
ALI-PREL-496110 * Hadronisation + LCC
S. Shi et al., Annals Phys. 394, 50 (2018) .
Y. Jialng o a|.,n£;§ 42 35018) 011001 UrQMD

* Tune the parameters in each centrality class to
reproduce v, and multiplicity (https://arxiv.org/abs/2106.03537)

« Good agreement with data points
« Signal consistent with zero
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Model calculation: BW+LCC

ALICE

X1U—3 X1 0—3
0.8 — ALICE Preliminary
Xe-Xe \sy = 5.44 TeV 0.8

¢ Data ALICE Pb-Pb s, =5.02 Te
—BW-LCC 02<p <50 GeV/c,m| < 0.8 5

[T rr o rr ot

"EJ" o a
E - -
5 n R
L _ . ]
2 0.6 HEH Data -~ o N
2 " I BlastWave + LCC 83) 0.6 ]
ot ) [ ]
0.4~ 0.4~ -
“."ﬂ L 02<p_<5.0GeV/c Q - . ’
& = ]
¢ C Inl<0.8 > 0.2 ¢ —
of 02 < - O ]
7)) B L _
S I 0. O e T ]
Pl s SN (NS T TN T NN T ST TN TN (TN SO T T NN TR SN ST AT ST TN T (N S T T L -
00 10 20 30 40 50 60 ?0 O— 1 1 1 I1 IOI ] 1 I2IOI 1 1 JSIOI 1 1 I4|0I 1 1 1510I 1 1 I6|0J 1 [l L7|0—
ALI-PREL-496148 Centrality (%) Centrality (%)

ALICE Collab, JHEP 160 (2020)
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