
Taking the ratio between shear 
viscosity and electric conductivity 

of the QGP
A. Puglisi, S. Plumari and V. Greco

Department of Physics, Catania University

Computational Physics for High-Energy Heavy-Ion Collisions  
October 5 (Mon), 2015 

Yukawa Institute for Theoretical Physics, Kyoto



2

pitch drop experiment 
• started in 1927 
• 8th drop in November 2000 
• ηpitch=2x1011ηwater 

• ηpitch ≪ ηQGP
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Electric Conductivity
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Fixing the Thermodynamics
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Fixing the dynamics: Shear Viscosity

✦Green-Kubo vs. RTA 
✦η/s predicted ≃5/4π (red 
dashed line) 
✦symbols: Lattice QCD 
data [2] 
✦upscaling the coupling by 
k-factor in order to 
reproduce    η/s≃1/4π 

✦What does happen to 𝝈el 
using the same relaxation 
times?
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Fixing the dynamics: Electric Conductivity
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✤extra T-dependence: 

✤𝞮-3P>0 as the origin of 
extra T-dependence 

✤conformal theory:  𝝈el/
T ≃ η/s
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Taking the ratio

★Independent of k-factor and 𝞪s(T) 
★Sensitive only on Cq 
★Increases near Tc 
★Constant value for T≫Tc 
★Conformal Theory prediction: flat 

behavior 
★𝝈el/T extra T-dependence 
★Understanding the relative role of 

quarks and gluons in the QGP 
★Lattice results interpretation
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Conclusions

Shear Viscosity 
✦η/s predicted ≃5/4π

✦upscaling the coupling by k-factor 
in order to reproduce    η/s≃1/4π


✦What does happen to 𝝈el using 
the same relaxation times?

Electric Conductivity 
✤𝝈el/T consistent with the minimum η/s=1/4π


✤extra T-dependence


✤𝞮-3P>0 as the origin of extra T-dependence


✤conformal theory:  𝝈el/T ≃ η/s

Ratio 
★Independent of k-factor and 𝞪s(T)

★Sensitive only on Cq

★Increases near Tc

★Constant value for T≫Tc

★Conformal Theory prediction: flat 

behavior

★Understanding the relative role of 

quarks and gluons in the QGP

★Lattice results interpretation
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