
6 dusling printed on January 14, 2009

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

10
0

10
1

10
2

10
3

 0  0.5  1  1.5  2  2.5  3  3.5

1
/(

2
!
 p

T
) 

d
N

/(
d

y
d

p
T
) 

[G
e

V
-2

]

pT [GeV]

Au-Au b=7 fm

EOS Ideal Gas
"0=27.7 GeV/fm

3

T0=0.342 GeV

Viscous (#/s=0.08)

Ideal

fo only

(X 0.1)

fo + $f (X 0.01)

 0

 0.1

 0.2

 0.3

 0.4

 0.5

 0  0.5  1  1.5  2  2.5  3  3.5

v
2

pT [GeV]

Au-Au (b=7 fm)

EOS Ideal Gas
"0=27.7 GeV/fm

3

T0=0.342 GeV

Viscous (#/s=0.08, %#=3#/sT)

Ideal

fo only

fo + $f

Fig. 1. Effect of shear viscosity on p⊥ spectra (left) and v2(p⊥) (right) of massless
particles. The thin black curves in the left plot show the rescaled ideal result for
comparison to the viscous result.

Let us now compare the results from a constant temperature freezeout
surface to one of constant χ. In fig. 2 we show the integrated v2 over
eccentricity as a function of centrality (expressed as 1/SdNch/dy) where
S is the transverse overlap area of the collision region. It was found in
[27] that to a good approximation the dependence on system size, impact
parameter and collision energy can be absorbed into how these parameters
change the final multiplicity. See the paper by Song and Heinz [12] for a
nice description of multiplicity scaling and the effect of viscosity on scaling
violations.

Going back to fig. 2 the blue band is indicative of the data from various
experiments at different system sizes and beam energies. The green curve
is the result using a constant temperature freezeout surface. This should
be contrasted to the blue curve which uses a freezeout surface of constant
χ. We find that by changing the freezeout criteria to a more natural one,
χ = const., that the elliptic flow is closer to the data. A full analysis using
a more realistic equation of state still needs to be done.

3.3. Dileptons

In this section I discuss how shear viscosity modifies the thermally pro-
duced dileptons. The leading order contribution to dilepton production
comes for qq annihilation. From a kinetic theory point of view the rate is
calculated from

dN

d4q
=

∫

d3k1

(2π)3
d3k2

(2π)3
f(E1, T )f(E2, T )v12σ(M2)δ4(q − k1 − k2) , (19)


