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Narrowing my focus

AGlobal properties of the QGP

Transport coethcients
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Iransport Coethcient of the QGP
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Attempts from QCD
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Aarts et al, JHEP 02 (2015) 186

For overview, see Moore 2010.15704
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Calculations 1n certain imits

Pure Yang Mills Theory

Christiansen et al, Phys.Rev.Lett.
115(2015) 11, 112002
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Experimental probes of #/s(T)
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Hadron resonance gas

Transport
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Hadron resonance gas

1. Determine radius from Lattice QUD Excluded Volume
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Assume all hadrons have the same volume

To relax this assumption, see Albright et al, Phys.Rev.CC 90 (2014) 2, 024915
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Hadron resonance gas

2. Calculate shear viscosity

Formula adjusted from Gorenstein et

al, Phys.Rev.C 77 (2008) 024911
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Hadron resonance gas
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Comparison to Bayesian Analysis

Hadron Resonance gas

PDGI16+
nls ~ 0.7

More (unmeasured)
states and N-body
interactions may be
needed

Calibrated to:
Pb-Pbh 2.76 and 5.02 TeV

~— Posterior median
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Bernhard et al, Nature
Phys. 15 (2019) 11, 1113-1117
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Bulk Viscosity

1
Scales with &/s(T) ol cS2

See review for more details
Czajka et al, JHEP 07 (2019) 145

Expect a peak at the cross-over phase transition
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Energy Loss ¢/T° in the HRG
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JET collaboration Phys. Rev. G90, 014909 (2014)

qrrc(T) =

Extracted jet transport

for a quark at the center of a
large nucleus from HERMES

Saturation Density

py ~ (0.15 —0.17)fm™> gy ~ (0.024 + 0.008) GeV?*/fm

. : : Deng and Wang, Phys. Rev. C81, 024902(2010),
Assume hlgh inflection [HERMES], Nucl. Phys. B780, 1(2007)
temperature
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Energy Loss §/T°
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Holography (BH) Rougemont et al, Phys.Rev.(C 101 (2020) 3, 035208
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Does nT/w ~ ¢/T> hold?
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Relation from Majumder, Mueller, Wang, Phys.Rev.Lett. 99 (2007) 192301
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McLaughlin, JNH, et al, arXiv:2103.03329 [nucl-th]

Maybe close to the phase transition, but i1t’s not so clear...
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Conclusions and Outlook

* While general features of the transport coefhicients are
understood (mimimum of #7/s and maximum ¢/s at the
transition), the finer details demand more theoretical
work

* Theory calculations are more consistent with {/s than
with /s

e Possible to smooth connect §/T°, consequences?
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