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FIG. 17: (Color online) Similar to Figure 13, but now comparing runs with different initial conditions. The thick lines
reproduce the results from Figure 13, obtained with πmn = 2ησmnat initial time τ0, while thin lines of the same type show
the corresponding results obtained by setting initially πmn = 0. The right panel shows the full viscous source terms, without
approximation: 〈|Sτx|〉 (dashed), 〈|Sτy|〉 (dotted), and 〈Sττ 〉 (dash-dotted).

sure tensor and viscous hydrodynamic source terms for
the two different initializations. Differences with respect
to the results shown Fig. 13 (which are reproduced in
Fig. 17 for comparison) are visible only at early times
τ−τ0

<∼ 5τπ ≈ 1 fm/c. After τπ ∼ 0.2 fm/c, the initial dif-
ference πmn−2ησmn has decreased by roughly a factor
1/e, and after several kinetic scattering times τπ the
hydrodynamic evolution has apparently lost all memory
how the viscous terms were initialized.

Correspondingly, the final spectra and elliptic flow
show very little sensitivity to the initialization of πmn,
as seen in Fig. 18. With vanishing initial viscous pres-
sure, viscous effects on the final flow anisotropy are a
little weaker (dotted lines in Fig. 18), but this difference
is overcompensated in the total elliptic flow by slightly
stronger anisotropies of the local rest frame momentum
distributions at freeze-out (dashed lines in Fig. 18). For
shorter kinetic relaxation times τπ, the differences result-
ing from different initializations of πmn would be smaller
still.

B. Kinetic relaxation time τπ

While the finite relaxation time τπ for the viscous pres-
sure tensor in the Israel-Stewart formalism eliminates
problems with superluminal signal propagation in the
relativistic Navier-Stokes theory, it also keeps the vis-
cous pressure from ever fully approaching its Navier-
Stokes limit πmn = 2ησmn. In this subsection we ex-
plore how far, on average, the viscous pressure evolved
by VISH2+1 deviates from its Navier-Stokes limit, and
how this changes if we reduce the relaxation time τπ by
a factor 2.

In Figure 19 we compare, for central Cu+Cu colli-
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FIG. 18: (Color online) Differential elliptic flow v2(pT ) for
pions from b= 7 fm Cu+Cu collisions with SM-EOS Q. Thick
lines reproduce the pion curves from Figure 12, obtained with
πmn = 2ησmnat initial time τ0, while thin lines of the same
type show the corresponding results obtained by setting ini-
tially πmn =0.

sions, the time evolution of the scaled viscous pressure
tensor, averaged in the transverse plane over the thermal-
ized region inside the freeeze-out surface, with its Navier-
Stokes limit, for two values of τπ, τπ = 3η/sT = τclass

π /2
and τπ = τclass

π /4. For the larger relaxation time, the de-
viations from the Navier-Stokes limit reach 25-30% at
early times, but this fraction gradually decreases at later
times. For the twice shorter relaxation time, the frac-
tional deviation from Navier-Stokes decreases by some-
what more than a factor 2 and never exceeds a value of
about 10%.

Figure 20 shows that, small as they may appear, these


