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The

parthllzatlon Relativistic viscous hydrodynamics
scheme

Numerical description of QGP formation process:

Particlization
Particlization Hypersurface from MUSIC
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Kinetic |S%“m' |
pﬁaufn = Cn|f|

Accounts for particle interactions and how

description

deviations relax towards equilibrium.

Hydrodynamics :

® FEmerges from this framework as a consequence of energy and momentum
conservation.

® Tocal temperature and velocity fields are defined through Landau matching.

e Out of equilibrium, the T" splits in equilibrium contributions plus I and

oY viscous corrections. 316



HYdrO Macroscopic currents can be connected with microscopic
deviations through Chapman-Enskog expansion.

description

II ~ —(6 THY < 2770_,1“/

particlization models.
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Numerical
implementation s

bulk
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Precomputed tables Y = 0, 0.5 and 1

B B c 2 (T) ¢ Particle yields are sample
0 I s ¢
for each hypersurface cell.

® Poisson distribution to decide how many particles in each event.
¢ Particle momentum is calculated from thermal equilibrium distribution.

® Fach sampled momentum is tested with Cooper-Frye formula.

f S f _|_ 6f - regulated to prevent negative
n eq,n n momentum distribution
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]
Numerical Streaming MUSIC

implementation
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Numerical results Rfotal Nch:le No significant dependence on Y.
e Total Nch is insensitive to linear II corrections.

e [] Good cross-check: Y=0 reproduces JETSCAPE and

Duke results.
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Numerical
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Pions Nch:le slight dependence on Y.
e Larger produces higher pion yield.
e Agreement with ALICE worsens slightly, sugges

ting MAP parameters might need retuning.
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Numerical results
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Numerical results
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Numerical
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Conclusions &

outlook

Conclusions:

e TImplemented a new RTA-based particlization scheme with mass-dependent

viscous corrections, controlled by parameter Y.

e Found that identified particle yields, ratios, and p ,-spectra depend on Y,

with different trends for different species.

e Opens a new avenue to constrain QGP transport coefficients using

identified particle observables in hybrid models.

Outlooks:

e Study other observables (e.g. flow coefficients, viscosity - is it big?,

centralities without scatterings).

e Include Y and identified species data in Bayesian analyses. 1516
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Particlization Hypersurface from MUSIC
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What 1s this
particlization
stage?
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rapidity
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Adapted from: MADAI collaboration.
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hadronization encoded in
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The

particlization
scheme
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Particlization Hypersurface from MUSIC
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What i1is this

b@hwvmwﬂﬂ”‘ particlization stage?
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‘RTA is a approximation to solve Boltzmann equation ‘
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fi]f(i]:() Macroscopic currents can be connected with microscopic
deviations through Chapman-Enskog expansion

description

II ~—(6

Commonly used in particlization

modeLs|
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Get to know: new RTA

= Ep.n ; 5 (Dm Epm) > (Emopi?)
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JeanLn®n TR,nfeq’nfeq’n On 2o m (Epm,Epm) TP S <§n>,pm<u>>pn
. E N\
S b
TR.n = 1R T UM counter-terms constructed from

the conserved quantities of the system

® Framework that respects fundamental conservation laws
® Flexibility in describing how different hadrons, and different
momentum modes, relax towards equilibrium
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Get to know: new RTA

= Ep.n ; 5 (Dm Epm) > (Emopi?)
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the conserved quantities of the system

® Framework that respects fundamental conservation laws
® Flexibility in describing how different hadrons, and different
momentum modes, relax towards equilibrium
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Numerical

implementation

B Py S, ¢ (T)

¢ Particle momentum 1s calculated from thermal equilibrium
distribution
¢ New RTA corrections are calculated using the precomputed

tables
® Fach sampled momentum is tested with Cooper-Frye formula

N regulated to prevent negativg
fn—feq,n+5fn >

momentum distributio
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Numerical

implementation

ﬁD ﬁ1'1 csz (P(T)

Particle yields are sample for each particlization
hypersurface cell
Polsson distribution to decide how many particles in each

event

Nspec . max((), Ntotal)
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Numerical

methodology
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