Effect of Hydrodynamic Fluctuations
on Mixed Harmonic Cumulants at the LHC
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Introduction

Purpose » Effect of hydrodynamic fluctuations on observables
« Relation between determination of viscosity of QGP and

hydrodynamic fluctuations

Hydrodynamic Fluctuations

(E7(x)) = 0 through the noise term

freezeout

(E"EP(x)) = nTE)A*$(x — x)| Hydrodynamic fluctuation is included

Viscous Hydrodynamics
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* Hydrodynamic

e Parameters in TRENTo

Mixed Harmonic Cumulants MHC(v,’ﬁl, vi,)

- Property
Sensitive to viscosity

Comparison of models
- Example

MHC (v3,v3) = (v3v3) = (%) (%3)
MHC (v,v}) = (vivZ) — (v3) {v})
MHC (vy,v3) = (v3v3) = 4{v3v3) (v2) = (1) (V§)+4(V22) (v3)

- Normalized Mixed Harmonix Cumulant
NMHC = normalized Mixed Harmonic Cumulant
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fluctuations
The temperature dependence of shear viscosity
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» p =0 (IP-Glasma)
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Results
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Viscosity dependence
Smaller viscosity - nMHC decrease
Consistent with previous study
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We investigated the effect of hydrodynamic fluctuations on mixed harmonic cumulant nMHC (v, v})

Analyzed:
nMHC (vZ,v2), nMHC (v2,v2), nMHC (v#, v2)

nMHC (v%,v5) and nMHC (v5, v3):
No viscosity dependence
Sensitive to hydrodynamic fluctuations

Mixed harmonic cumulants nMHC (v, v})

Key for

—> Understanding the properties of hydrodynamic fluctuations
—> Determination of viscosity value

Hydrodynamic fluctuations play an important role in determination of viscosity
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