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No CME signature that satisfies the 
predefined criteria has been observed



expectation before the isobar collisions:

 0.94

 0.96

 0.98

 1

 1.02 STAR Isobar post-blind analysis, √sNN = 200 GeV,   Ru+Ru / Zr+Zr,   20-50%

R
a

tio

(∆
γ 11

2
/v 2

) EP,T
PC

(∆
γ 11

2
/v 2

) 3P
C
,T

PC

(∆
γ 11

2
/v 2

) 3P
C
,T

PC

(∆
γ 11

2
/v 2

) SE,T
PC

(∆
γ 11

2
/v 2

) SE,T
PC

(∆
γ 11

2
/v 2

) SE,T
PC

(∆
γ 11

2
/v 2

) SP,E
PD

(∆
γ 12

3
/v 3

) 3P
C
,T

PC
κ 11

2 k 2 k 3
σ
-1

R Ψ2

r(m
in
v
)

1/
N trk
of

fli
ne

G
ro

up
-1

G
ro

up
-2

G
ro

up
-3

G
ro

up
-2

G
ro

up
-3

G
ro

up
-4

G
ro

up
-2

G
ro

up
-2

G
ro

up
-1

G
ro

up
-2

G
ro

up
-2

G
ro

up
-5

G
ro

up
-3

 0.94

 0.96

 0.98

 1

 1.02

measurement in the isobar collisions:

Correlator[Ru] > Correlator[Zr] 
Correlator[Ru] = Correlator[Zr] 

CME
no CME

Correlator[Ru] < Correlator[Zr] 

No CME signature that satisfies the 
predefined criteria has been observed

STAR [PhysRevC.105.014901]

 No CME≠



expectation before the isobar collisions:

 0.94

 0.96

 0.98

 1

 1.02 STAR Isobar post-blind analysis, √sNN = 200 GeV,   Ru+Ru / Zr+Zr,   20-50%

R
a

tio

(∆
γ 11

2
/v 2

) EP,T
PC

(∆
γ 11

2
/v 2

) 3P
C
,T

PC

(∆
γ 11

2
/v 2

) 3P
C
,T

PC

(∆
γ 11

2
/v 2

) SE,T
PC

(∆
γ 11

2
/v 2

) SE,T
PC

(∆
γ 11

2
/v 2

) SE,T
PC

(∆
γ 11

2
/v 2

) SP,E
PD

(∆
γ 12

3
/v 3

) 3P
C
,T

PC
κ 11

2 k 2 k 3
σ
-1

R Ψ2

r(m
in
v
)

1/
N trk
of

fli
ne

G
ro

up
-1

G
ro

up
-2

G
ro

up
-3

G
ro

up
-2

G
ro

up
-3

G
ro

up
-4

G
ro

up
-2

G
ro

up
-2

G
ro

up
-1

G
ro

up
-2

G
ro

up
-2

G
ro

up
-5

G
ro

up
-3

 0.94

 0.96

 0.98

 1

 1.02

measurement in the isobar collisions:

Correlator[Ru] > Correlator[Zr] 
Correlator[Ru] = Correlator[Zr] 

CME
no CME

Correlator[Ru] < Correlator[Zr] 

Expectation of the baseline failed!!!
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Bulk properties are not identical!
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• what causes the difference in background?

• what the no-CME baseline should be?

STAR [PhysRevC.105.014901]

appropriate baseline?
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Δγ112,bkg =
4N2pv2,2p

N2
ch

⟨cos(ϕα + ϕβ − 2ϕ2p)⟩ ∝ v2
Nch

2p = 2-particle cluster

?

appropriate baseline?

Δδbkg ∝
N2p

N2
ch

∝ 1
Nch

STAR [PhysRevC.105.014901]



• what can we learn by relooking at the experimental results?


• how phenomenological simulations can help providing the baseline?

what is the appropriate baseline?
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non-central coll.: B>0
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ΔδCME[Ru] < ΔδCME[Zr]

data: re-plot [STAR,PhysRevC.105.014901]finding the appropriate baseline
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what causes the inconsistency? 

how to understand the centrality dependence? 



ρ0

π+

π− v[ρ0] = 0 ⇒ δOS = − 1

π+

π−
ρ0

v[ρ0] ∼ 1 ⇒ δOS ≈ 1

(extra) centrality dependence of background properties
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(extra) centrality dependence of background properties
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cell (cluster)

analog picture for  
local charge conservation
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 insensitive to , ratio analysis should be valid Δγ112 ⟨pT⟩

its centrality dependence of  caused by -dependence Δδ ⟨pT⟩
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consistent w/ the CME expectation
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non-flow contribution

see F. Wang's talk



other effects?
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parallel/antiparallel~ perpendicular
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shear-induced chiral effects

jB( jQ)

B(Q)

y

x

z

�(B) �xy
+-

-+

a+
3,RP = − a−

3,RP ≠ 0

-3

-2

-1

0

1

2

3

10
3
×
a 3

p

p

�+

�-

siCME

0 1 2 3

-6
-4
-2
0
2
4
6

pT (GeV)

10
4
×
a 3

p

p

�+
�-

siCVE

200 GeV AuAu, 30-40%

(events with )μ5 > 0



shear-induced chiral effects
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• centrality dependence of scaled-  caused by 


•  insensitive to 


• can be tested in experiments!!!
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consistent with CME expectation.

Summary

• shear-induced chiral effects predicts 3rd order sign-sensitive correlations. 

A small background is expected.
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hydro results: Govert Nijs, Wilke van der Schee, 2112.13771 [nucl-th]

https://arxiv.org/abs/2112.13771
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