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Takeaway

The sy -dependence of the anisotropy scaling functions for PID species can be used to:

I. Delineate the respective influence of expansion dynamics and viscous attenuation
Il. Constrain E(T, Up, Uy, Us)]?

v' Give insight on a possible critical point in the nuclear matter phase diagram
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Azimuthal Anisotropy
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» Anisotropy Scaling Functions (ASF) for unidentified and
identified particle species are used as constraints
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' Anisotropy Scaling Functions
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Anisotropy Scaling Functions leverage the specific dependencies
of £, viscous attenuation and the expansion dynamics!

> Data collapse to a single curve for fully constrained scaling
coefficients

v Scaling coefficients give access to transport coefficients
~ (T, up), etc.
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Anisotropy Scaling Function - proof of principle v, (pr,cent) _ (v; ( pT,cent)]eﬁ[”(nwp% q(l_i,]

Simulated data [for charged hadrons] from Bjoern Schenke et al.
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Anisotropy Scaling Functions

n & p; dependence

Fb+Pb 5.02 TeV @ ATLAS
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» Characteristic patterns of viscous attenuation validated
v n? dependence of the viscous coefficient confirmed
v Small influence from expansion dynamics
v" Scaling breaks when mode-coupled harmonics contribute

> Scaling coefficient provides constraint for g (T)

n?-dependent viscous
attenuation apparent
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Anisotropy Scaling Functions v,
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Centrality/pT-dependent
viscous attenuation

Similar patterns for other beam energies

System-independent but RT-dependent

viscous attenuation?

» Characteristic patterns of viscous attenuation validated
v 1/RT dependence of the viscous coefficient confirmed

“* Scaling coefficient provides constraint for g (T)
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| Anisotropy Scaling Functions

Peifeng Liu & RL Phys.Rev.C 98 (2018) 3, 031901
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» Characteristic patterns of viscous attenuation validated

n- & RT-dependent
viscous attenuation?

% Scaling coefficient provides constraint forg (T)
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Anisotropy Scaling Functions - Systems & Energies
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> Indications for viscous attenuation and jet quenching across systems.

v’ Signal attenuation very important for small dimensionless
sizes.

v' Same (Np,4) for U+U, Pb+Pb, Au+Au,
Cu+Au and Cu+Cu

v’ Different (N.,) for d(*He)+Au

% Scaling coefficients indicate;
v"an increase in n/s from RHIC to LHC.
v A modest increase in r)/s from large to small systems.
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Anisotropy Scaling Functions
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" Anisotropy Scaling Function for PID species Compare v, and v,
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» Scaling for viscous attenuation and expansion
dynamics validated.
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PID Scaling Functions - Further proof of princip/e
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Anisotropy Scaling Functions - species across systems & energies
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> Scaling for viscous attenuation and expansion
dynamics validated for all beam energies studied

v" Scaling observed for all particle species
(multiple mechanisms superfluous)

v' Baryon-number-dependent expansion dynamics

- not mass
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PID Scaling Functions - Systems, species & Energies

Compare Vsyy = 0.2 and 5.02 TeV
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PID Scaling Functions - particles vs. anti-particles
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» Scaling for viscous attenuation and
expansion dynamics validated for particles
and anti-particles across beam energies

v" Scaling coefficients indicate

particle/anti-particle-dependent viscosity
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Beam-energy-dependent specific viscosity o3 -
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- Non-monotonic patterns

Other dynamics-driven
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Succeptiblity Scaling Function; L_V/v)((s, L) =fs (SLl/V)
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| Scaling Function for Net baryon Succeptiblity ratio
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/ Summary \

The Vsyn -dependence of the anisotropy scaling functions for PID species can be used to:

» Delineate the respective influence of expansion dynamics and viscous attenuation

> Constrain X (T, ug, puy, ts)]?

The scaling functions extracted from the wealth of the flow data indicate:

/

¢ u —dependent particle/anti-particlegdependence

% non-monotonic patterns for;
v g (T, I'l'B);
v g (T, Us );

v g (T, I’ll);
Consistent with earlier indications for the CEP

Roy A. Lacey, Stony Brook University, WWND-2022, Feb. 28, 2022
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