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| ntroduction

e An event-by-event comparison between shear and bulk vesefbects is done in the 2
Lagrangian relativistic hydrodynamical code v-USPhydip |

e In this work, we examine both temperature dependent bulkshear viscosities to e
tropy density ratio( /s andn/s, respectively, on the anisotropic flow coefficients cc
puted with event-by-event Glauber initial conditions.

Equations of Motion and Parameters

The general expression for the energy-moment tensor thaides both bulk and she
VISCOSItY IS
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We use for the evolution of the bulk pressure over time [1]
T (DIT+110) + 1T+ ¢6 = 0

and for the shear stress tensor

D
TﬂAuuaﬁD—Tﬂ-aﬁ + Ty = nAuyaﬁDauﬁ

where we use SPH-Smoothed Particle Hydrodynamics [1]

St v (2), W([r = ra(t)]; 1)),
Parameters.

e SPH scaleh = 0.3 fm, Initial time ; = 1 fm/c, Isothermal Freeze-olt, = 150 MeV
e Lattice-based EOS [2]
e \We choose the transport coefficients [3] as follows
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Checks:

e V-USPhydro reproduces the non-trivial analytical solutfor shear viscosity within
conformal fluid in [4] for the temperature and all componesftthe shear stress tenso

e V-USPhydro also reproduces all the components of the TECH{3bbus test as well g
the final gluon spectrum.
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e When(/s = n/s = 0.007 the bulk viscosity negates shear effects for integratésdand
overcompensates fer dependent flow harmonics.

Freeze-out
Single particle distribution function computed within @14 moment approximatic

[1]:

i) ¢li) (2) (2) (@) (i (@) [ 21 N TDpupy
O {1+ (l—afop) {H [BO + D (- pi) + EY (w .pi)] | 772(5Z-+PZ-)T2]}

wherefy = (exp|E/T] +a)™!, a =1 (a = —1) for fermions (for bosons) while = 0 for a
Boltzmann gas. MoreoveE),, D, and B, are nontrivial functions of the particle mass
(E, = v/p? + m?). andT (mom) [1] or as derived in {/ H) [5].

Event-by-Event Glauber Initial Conditions (pions)

¢ 150 events in each centrality class, Au+Au collisions at Rd)/s = 200 GeV).
n05fvisc 5fm0m 5fm0m VS-5fMH
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Conclusions and Outlook

e The Iinterplay between bulk and shear viscosity enhanceiteus effects before vis
cous corrections to the Cooper Frye freeze-out are coresider

e Integratedy,,’s show little dependence on choicedxf correction

e Bulk viscosity may partially compensate for shear viscoifsces when they are of t
same order of magnitude

¢ Peripheral collisions are more affected by viscousity fbegratead,,’s.
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