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Self-consistent 
paradigm in AA:

A phrasing of the problem:

2

ALICE:  2211.04384

Kinetic transition:
Few interactions

Path length-dependent 
energy loss

Strong-coupling:
Multiple interactions

Unclear interpretation 
in small systems

ATLAS:  1910.13978 ATLAS:  2206.01138

An E.loss description of vtw 
and raa    is non-trivial in AA

Sensitive to:
-starting time
-temperature profile
-hadronization

What is non-flow?
Is the signal too small?

What does “centrality” mean?

https://www.google.com/url?q=https://inspirehep.net/literature/2178285&sa=D&source=editors&ust=1757395677608902&usg=AOvVaw09-Z5dAZSUcjcVVZrSSrYF
https://www.google.com/url?q=https://arxiv.org/abs/1910.13978&sa=D&source=editors&ust=1757395677634165&usg=AOvVaw3WQy5HCT5rNKK4DK0FZ0d-
https://www.google.com/url?q=https://arxiv.org/pdf/2206.01138.pdf&sa=D&source=editors&ust=1757395677634679&usg=AOvVaw1dbqBvhMM3GuwtQK9Vy16O
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Oxygen-Oxygen - a controlled small system
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ALICE: 1412.6828

https://www.google.com/url?q=https://arxiv.org/abs/1412.6828&sa=D&source=editors&ust=1757395678038411&usg=AOvVaw2OeMYJXgbdMRXLyZB-GY5Z
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Let’s build a model
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Trajectum

● Utrecht / CERN / MIT
● Contains:

○ Initial stage (Trento)
○ pre-equilibrium
○ Hydrodynamics
○ Freeze-out
○ Hadron phase

● Fast
● Bayesianized parameter lists
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Jets - JEWEL

JEWEL

1. Production:
Sample energy density distribution of 

collision

Use PYTHIA to generate particles

2. Vacuum Radiation

3. In-medium radiation:
Sample medium model to get T.

Use EoS and 2 – 2 scattering matrix 
+ parton shower

4. Give evolved jet and all 
radiated partons back to 

PYTHIA for full event 
generation
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https://www.google.com/url?q=https://jewel.hepforge.org/&sa=D&source=editors&ust=1757395678876371&usg=AOvVaw04EliFxGUNDxi7P4qYURr2
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Hydro interface for JEWEL
New jewel-2.4.0-hydro-2D:
● Built on jewel-2.4.0-simple

○ Similar use of temperature and velocity for scattering centers
○ Similarly separable from main jewel code.

● Can include any (2+1)D background with T and (ux,uy) information
● Jet production location from Ncoll  information
● Subtleties with density determination

gh repo clone isobelkolbe/jewel-2.4.0-2D

IK: 2303.14166 Barretto et.al. 2310.11150
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https://www.google.com/url?q=https://inspirehep.net/literature/2645672&sa=D&source=editors&ust=1757395679305387&usg=AOvVaw3Xxq1WSeYE1auKBJjhYMsC
https://www.google.com/url?q=https://arxiv.org/abs/2310.11150&sa=D&source=editors&ust=1757395679306577&usg=AOvVaw0SeQkBnMCuIRua3L9Sfvbp
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OO and NeNe
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OO and NeNe predictions

`2509.04299

https://www.google.com/url?q=https://arxiv.org/abs/2509.04299&sa=D&source=editors&ust=1757395681708823&usg=AOvVaw3Zpk80YrrqNA-_y0kRrOZn
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OO and NeNe predictions

`2509.04299

https://www.google.com/url?q=https://arxiv.org/abs/2509.04299&sa=D&source=editors&ust=1757395682649042&usg=AOvVaw2K5AcHR6FjeZfKpmb2mJ6O
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Summary & Conclusions

● Hydro plugin for JEWEL 

● Can include full EBE fluctuations

● Proof of concept in PbPb

● OO and NeNe
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Backups
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No-quenching scenario
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, and Centrality
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, 

0-0.00631% bin

CMS: 1305.0609

Subtract low mult-data (match ATLAS)

0-10%

0-30%

0-50%

0-30%

0-5%

https://www.google.com/url?q=https://arxiv.org/abs/1305.0609&sa=D&source=editors&ust=1757395684422455&usg=AOvVaw20ER1mPvKn48wguNQSLXN_

