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From Krishna’s Talk
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Hydro and Energy loss:

> X 0 @

ATLAS h™ Pb+Pb \fs,,=2.76 TeV 40-50%
ALICE h* Pb+Pb \[s=2.76 TeV 40-50%
STAR h™ Au+Au \fs,,,=200 GeV 40-60%
PHENIX r° Au+Au \s,, =200 GeV 40-50%
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Higher pt but still hydro

pT
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ATLAS h* Pb+Pb \[5,,,=2.76 TeV 40-50%
ALICE h™ Pb+Pb \s,=2.76 TeV 40-50%
STAR h™ Au+Au \f5,,=200 GeV 40-60%
PHENIX 7° Au+Au \(s,, =200 GeV 40-50%
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Determining the Shear Viscosity of QGP with Correlations:

=0.4 fm/ . L .
T I 500 1. Characterize energy density with ellipse

500 - Elliptic Shape gives elliptic flow
400

—_ 5 Vo = (COS 2

= 00 (cos 2¢p)

> w
200 2. Around almond shape are fluctuations
100 - Triangular Shape gives v3 (Alver)
0

v3 = (cos 3(¢p — U3))

X [fm]
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Determining the Shear Viscosity of QGP with Flow:

y [fm]

v=0.4 fm/c

X [fm]

600

500

400

300

200

100

e [fm™]

1. Characterize energy density with ellipse

- Elliptic Shape gives elliptic flow

vg = (Cos 2¢p)

2. Around almond shape are fluctuations

- Triangular Shape gives v3

v3 = (cos 3(¢p — U3))



Determining the Shear Viscosity of QGP with Correlations:

y [fm]

v=0.4 fm/c

-10

X [fm]

10

600

500

400

300

200

100

1. Characterize energy density with ellipse

- Elliptic Shape gives elliptic flow

vg = (COS 2¢p)

2. Around almond shape are fluctuations

e [fm™]

- Triangular Shape gives v3 (Alver)

v3 = (cos 3(¢p — U3))

3. Hot-spots give correlated higher harmonics

v, = (cosn(dp — Vp))



y [fm]

Initial

1=0.4 fm/c

3+1 E by E viscous hydro simulations by Schenke et al

Final Ideal

1=6.0 fm/c, ideal t=6.0 fm/c, n/s=0.16

600 12
500 10
400 8
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300 £E o 6 E =

= > = >
200 4
100 5
0 0

Final Visc.
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Higher harmonics are damped most by viscosity
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Hydro Working
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Phenix flow data
(%) U3
(b)

— - Alveretal
--- Schenke et al

Hydro Working: (schenke, luzum)

1. Centrality dependence of v and v

~ (ﬁmfp/L)

2. Relative strength of v and v3

3. pr dependence of viscous corrections

pT
~ (gmfp/L) 7
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Phenix flow data
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--- Schenke et al
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Hydro Working: (schenke, luzum)

..... - 1. Centrality dependence of v and v3
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2. Relative strength of v and v3

3. pr dependence of viscous corrections

_ . pPT
________ . ~ (botp/ L) 7

......




Phenix flow data
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Hydro Working
Why | believe that there’s hydro at RHIC (and why you should too):

v" Ideal hydro works kind-of (not for today)
v’ Viscous corrections systematically capture deviations of data from ideal hydro

Makes the bounds 1/47 < /s < 4/4m kind of convincing
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compliation from D. A. Teaney, “Viscous Hydrodynamics and the Quark Gluon Plasma,” arXiv:0905.2433 [nucl-th].

Hadrons QGP
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