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Fluctuation of collective flow in HI Collisions
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Asymmetry in initial source distribution −→ Hydrodynamic evolution of the fireball −→ Final state momentum anisotropy

Momentum anisotropy : Harmonic flow

dN
dpdφ

= dN
2πdp

(
1 + 2

∞∑
n=1

Vn(p)e inφ

)

Flow vector, Vn = |Vn| e i nΨn

|Vn| → Flow magnitude & Ψn → Flow angle
Event by event fluctuation of initial state =⇒
event by event fluctuation of flow vectors Vn’s

lumpy structure of the initial density
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Mapping flow fluctuation by factorization-breaking coefficients

Flow fluctuation −→ decorrelation between two flow vectors in two
momentum bins −→ includes both flow magnitude and flow angle
decorrelation −→ factorization-breaking coefficients .
Flow magnitude and flow angle decorrelation require 2nd order correlations
−→ one flow momentum dependent (Vn(p)) and other flow momentum averaged
(Vn), removes experimental difficulty.
The flow vector square and flow magnitude square factorization coefficients
are constructed as,

rn;2(p) = 〈V 2
n V ∗n (p)2〉√

〈|Vn|4〉 〈|Vn(p)|4〉
and r v2

n
n (p) = 〈|Vn|2|Vn(p)|2〉√

〈|Vn|4〉 〈|Vn(p)|4〉

The flow angle decorrelation is obtained from the ratio of the flow vector and
flow magnitude factorization coefficients,

Fn(p) = 〈V 2
n V ∗n (p)2〉

〈|Vn|2|Vn(p)|2〉 = 〈|Vn|2|Vn(p)|2cos[2n(Ψn −Ψn(p))]〉
〈|Vn|2|Vn(p)|2〉

' 〈|Vn|4cos[2n(Ψn −Ψn(p))]〉
〈|Vn|4〉
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Model Results
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flow angle decor.
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correlations between mixed-flows
e.g. V 2

2 −V4(p) and V2V3−V5(p)
could be studied −→ measure of
non-linear medium response
For more detailed results and
discussions, please follow the
poster session.
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