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MC jets with JEWEL

1. Production:
Sample energy density 
distribution of collision

Use PYTHIA to generate 
particles

1
2. Vacuum Radiation:

DGLAP evolution2

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

Use 2 – 2 scattering matrix 
+ parton shower

3 4. Give evolved jet and all 
radiated partons back to 
PYTHIA for full event 

generation

4

1311.0048

2

https://jewel.hepforge.org/
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The medium in JEWEL (new public version! jewel-2.4.0)

1. Vacuum: virtuality ordered parton shower (DGLAP evolution)
2. In-medium: vacuum JEWEL  + medium interaction

Simple
(Bjorken + T4) 

Subtleties:
● Tracking medium recoils
● Subsequent subtraction
● Soft event  constituents

Glauber
Woods-Saxon LHAPDF 6

3
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Hydro interface for JEWEL

4

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
● Runs on IGFAE cluster
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Validation of the hydro interface

• Ships with jewel-2.4.0:
• Vacuum
• Simple

• NEW! (2+1)D hydro interface

JEWEL’s  built-in “simple” medium

2D medium using JEWEL’s model

No medium

https://jewel.hepforge.org/
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Physics

6
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The small system “problem”

7
ALICE: Eur.Phys.J.C 76 (2016) 5, 271

1502.05382

ϕ

Not clear if this is because 
1. the modification is too small to 

be measured (the jets are not 
modified at such short scales) 

2. There is no deconfined state
3. Observables like RAA are 

inappropriate.

https://arxiv.org/abs/1603.03402
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Jet substructure example

8

Dynamical Grooming (1911.00375)
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Fully Online
bi-weekly

WHAT?

Hot QCD
Cold QCD

Nuclear structure & reactions
Nuclear astrophysics

Fundamental symmetries & neutrinos
Quantum Computing and Machine Learning

TOPICS

Senior PhD, junior postdocs
Apply online (30 April)
Chosen by committee

WHO?

Blinded applications
Track DEI stats

DEI

Junior? ¡Apply! Senior? ¡Attend! ¿connect? isobel.kolbe@gmail.com
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Summary
• Presented hydro hack for JEWEL
• Argued its usefulness for studying small systems
• Argued its usefulness for other YoctoLHC projects
• Presented groomed jet mass and momentum sharing 

fraction

10
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Backups

11
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What (other) physics can we do with this?

How do other 
environments affect 

jets?

What role do initial 
state fluctuations play 

on jet properties?

● Explore any medium effect on jets:
○ Time-delays
○ Flowing medium

2112.04593

2104.09513

 
● Initial goal: Explore new observables in a variety of 

collision geometries.

● Realistic RAA vs v2 in AA (more work)

12
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1812.05111

Why RAA is the worst (in small systems)

• Reliance on a reference system
• Steeply falling production spectrum

• Sensitive only to large ΔE
• Sensitive to PDFs and nPDFs

• Sensitive to initial condition
• Geometry
• Momentum anisotropy

• Sensitive to jet fragmentation
• Supposed to quantify ΔE, but

• ΔE ← L ← Ncoll : uncontrolled
• ΔE = ΔE(T) : T is uncontrolled 

13

1607.01711
1412.6828
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Why it’s not just “The path length is too short”

14

● Path-length dependence is model dependent even for large systems. 
1805.04030

DGLV

correction

● All the models rely on large L assumptions.
● Can try to relax those assumptions, it does not go well

1901.01319

● The very nature of the medium might well be different
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Grooming

15

Dynamical Grooming (1911.00375)

Soft Drop (1402.2657)
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1305.0609

About event-selection
1305.0609

ALICE: Eur.Phys.J.C 76 (2016) 5, 271

https://arxiv.org/abs/1603.03402
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Recoils and Subtraction in JEWEL

17

● Track correlated background
● Subtraction RIVET plugin exists
● jewel-2.4.0 has several recoil and recoil tracking modes
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OO

18

2007.13754
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On multi-particle correlations

19

1502.05382

Two- and four-particle correlations may still be influenced by non-collective effects (eg. 
fragmentation of back-to-back jets), so need higher correlations.

The fact that 4, 6, 8, and LYZ lie on top of each other suggests that these other effects are not 
the cause.


