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Jet quenching and polarization
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•Unknows:
• How relate 𝑢𝑥 and 𝑝𝑥
• What should be the the total energy of the hot 

bullet
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Smooth IC + Hot spot carrying
momentum
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Then solve 𝑇𝜇𝜈𝑢𝜈 = 𝜀𝑢𝜇

𝑀𝑒𝑓𝑓 = 𝐸2 − 𝑝𝑥
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= 1.27;      𝑢𝜏 = 1 + 𝑢𝑥 2
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Vorticity evolution in (3+1)D viscous 
hydrodynamics
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Vorticity evolution in (3+1)D viscous 
hydrodynamics
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R-observable:𝑅 መ𝐽 Ԧ𝑝 =
𝑃⋅ መ𝐽× Ԧ𝑝

መ𝐽× Ԧ𝑝

•𝑃𝜇 = −
1

8𝑚
𝜀𝜇𝜈𝜌𝜎𝑝𝜎

∫ 𝑑Σ𝜆𝑝𝜆 1−𝑛𝐹 𝜔𝜈𝜌

∫ 𝑑Σ𝜆𝑝𝜆𝑛𝐹

𝑛𝐹 =
1

1+exp(𝛽𝜇𝑝𝜇−𝜇𝑄/𝑇)

•Strength of 𝑅 መ𝐽 is heavily dependent of shear 
viscosity
• Position of peak changes very little (in the limit 

of the grid)

•Ideal hydro and 
𝜂

𝑆
= 0.01 are very similar
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Conclusion

•If a hard parton deposits (part of) its energy and momentum and 
thermalizes with the medium, it will generate a vortex ring.

•This can be quantified by the ring observable 𝑅 መ𝐽 Ԧ𝑝 =
𝑃⋅ መ𝐽× Ԧ𝑝

መ𝐽× Ԧ𝑝

•It shows strong sensitivity to medium shear viscosity.
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