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What are known unkowns in hydro models?

Typical hydro model work-flow:

TRENTo, IP-Glasma, EKRT initial state.

Free streaming for the pre-hydrodynamic stage or nothing.
Viscous hydrodynamics with temperature dependent
shear and bulk viscosity.

SMASH or UrQMD as a hadronic afterburner

or late hydrodynamic freeze-out

What are known unknowns responsible
for model-data mismatch in:

Transverse energy and mean pT

pT spectra deviation

Centrality dependent flow

Examples:

Relativistic Heavy-Ion Collisions
made by Chun Shen
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collision evolution
t~0fm/c tT~1fm/c

* Problems with freeze-out and particlization? Non-equilibrium corrections?

* Rapidity dependent evolution and initial conditions.
* Nuclear structure and subnucleonic fluctuations?

* Pre-equilibrium evolution and thermalization?

e High-pT (corona) contributions?

final detected
particle distributions

Kinetic
freeze-out

free streaming

T ~ 10 fm/c T ~ 101 fm/c
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How well does hydro work in AA collisions?
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How well does hydro work in AA collisions?
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What are known unkowns in hydro models?
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How well does hydro work in AA collisions?
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How well does hydro work in AA collisions?
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What are known unkowns in hydro models?
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Can we agree on any QCD property with specified uncertainty?
What is missing to provide a ,,textbook* knowledge of QCD?
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We should study energy, not particle flow!

There are no pions in QGP!

Particle number is not conserved at hadronization.

|dentified particle modelling relies on the control of hadronic processes
Using energy (or other QCD concerved charges) would simplify model-data
comparison, e.g. EKT kinetic theory in small systems.

6¢ PbPb, Vsnn =5.02 TeV——F

(]_25; PbPb, v snw =5.02 TeV g ) 0.25} PuPh, v 5w =5.02 TeV o | PbPb, iy =5.02 TeV — ] -
(].20:: Trajectum _,,:j"’;-j‘;;'_;'.i:j 0.20 Trajectum _,,r-i:;:‘;.—;_: {1115; r /f,’ . . 0.05 e
% .15 P e Lo = e P | L 004 ‘J:_,F.,-:'j
g I _I-—_‘_-—-—'_—*T-r_.l—c — _."‘.‘-' : F‘l.— {} I'U- —_‘_“_T‘_—__"_" —_ U {}3 aTes
L 0.10—EF GRS — r e e < 0.00—=
& ; | = ' i A~ Ve
(X1 0 oo T 0.05 e e e — et - 0.01¢
0.00f —0-5% — 5—10%— 10-20% : 0.00] — 20— 30%— 30—-40%— 40— 50% | 00— == Trajectum | 0.00° Trajectum
= 1.3 ' ' ! g L2 e _ '_ | o L4 g L3¢
3 1.2 == 5 1.1} preeeesSSSSese aszgEEETIEiTIoo: E 12 ¢ = 1.2;
= ll-' Tl i e —apnzesSEIT e [ {] } [E 3 = 1 0: ST ] :1;- {-g}; % =
[3] I - mEEEmpwm BRI T memsaiin L 1 o 1.UT BT et — Ot ——— -3
= oo 3 2o9 {308 TS T 00 ISASSssssssees §
= U39 | = 0.8 | E 0.6 ] = 0.8;
0.5 1.0 1:5 2.0 0.5 1.0 1.5 2.0 0.8 1.0 1.2 1.4 1.6 1.8 0.6 0.8 1.0 1.2
prGeV/e] prGeVc| prGeVie] prlGeV/c]

9/12



We should study energy, not particle flow!

¢ 2-point energy-energy correlator of a p-p jet (as a function of the angle):
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