Shear and bulk viscosities of gluon
plasma across the transition temperature
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Viscosity of Gluon Plasma Analyses
7.7 GeV — 200GeV & 2.76TeV . .. 5 . . . .
= Experimental constraints of shear viscosity: ‘ I N R Double Extrapolation: eliminate O(a~) discretization effects and recover physical correlators
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Theoretical Framework

Figure 2. a — 0 extrapolation (left) at 0.9 T.. and 7+ — 0 extrapolation (right) of the bulk correlators at 1.5T..
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1. The Euclidean energy-momentum tensor (EMT) correlators —— spectral function.
Correlators: clear temperature dependencies for both channels
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4. Noise reduction techniques:
= Gradient flow: Spectral Function: model fits
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= Blocking method [6]:
Figure 4. C' = 1, sharp peak, long-lived excitation; C' = 5, broad peak, short-lived excitation.
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Figure 1. Sketch of blocking method in temporal correlator taken from [6] (left) and the fits of the data (right). LQCD4: PRD 98. 014512 (2018)
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= Action: Wilson gauge action for configuration generation; Symanzik improved action for

gradient flow (Zeuthen flow). LQCDS: PRD 98, 054515 (2018).
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= 11/s decreases fast at T' < T, but increases mildly with temperature at T > T..
= For /s, the “QPM 1", GRG/FRG and “LQCD 2" also predict a similar dip structure.
= /s approaches the AdS/CFT bound 1 /47 at T ~ T..

J. E. Bernhard, J. S. Moreland and J. Scott, Nature Phys., 2019, 15(11); 1113-1117. " (/s(T < Te) > (¢/s(T > T.), and ¢ /s decreases steadily across the temperature range.

P. B. Arnold, C. Dogan, and G. D. Moore, Phys. Rev. D. 74, 085021 (2006). = Sum-rule and other lattice calculations align with the decreasing trend but smaller {/s.
= Large and fine lattices with L,,.x = 3.3091 fm and a,,;, = 0.01164 fin are generated.

= Signal quality improved to the O(1%) level via gradient flow and blocking method.
= Transport peak + NLO spectral function (the most accurate UV input) describes the data well.
Altenkort L, Eller A M, Francis A, et al, Physical Review D, 2023, 108(1): 014503. = Systematic uncertainties under control from lattice a and spectral peak width variations.
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