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Effect of Hydrodynamic Fluctuations 
on Mixed Harmonic Cumulants at the LHC

• Effect of hydrodynamic fluctuations on observables
• Relation between determination of viscosity of QGP and 

hydrodynamic fluctuations

thermalization hydro hadronization freezeoutcollisions

M. Li, Y. Zhou, W. Zhao, B. Fu, Y. Mou, and H. Song, PRC104 024903 (2021)
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Hydrodynamic fluctuation is included 
through the noise term

Mixed harmonic cumulants 𝑛𝑀𝐻𝐶 𝑣𝑚
𝑘 , 𝑣𝑛

𝑙

Key for
→ Understanding the properties of hydrodynamic fluctuations
→ Determination of viscosity value
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Results

Summary

Model

Introduction
Purpose

Hydrodynamic fluctuations play an important role in determination of viscosity

Hydrodynamic Fluctuations

Mixed Harmonic Cumulants 𝑴𝑯𝑪(𝒗𝒎
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No viscosity dependence 
Sensitive to hydrodynamic fluctuations
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Viscosity dependence
Smaller viscosity → 𝑛𝑀𝐻𝐶 decrease
Consistent with previous study

rdh: default

rdh: KSS bound

Hydrodynamic
fluctuations
Decrease 𝑛𝑀𝐻𝐶

 → Smaller viscosity

rdh: w/o fluctuations

rfh: w/ fluctuations

Viscosity dependence
No viscosity dependence

Hydrodynamic fluctuations
Decrease 𝑛𝑀𝐻𝐶 magnitude

rdh: w/o fluctuations

rdh: KSS bound
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rfh: w/ fluctuations

Viscosity dependence
No viscosity dependence

Hydrodynamic fluctuations
Decrease 𝑛𝑀𝐻𝐶 magnitude

rdh: default

rdh: KSS bound

rdh: w/o fluctuations

rfh: w/ fluctuations
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