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Introduction to the Framework
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QCD with medium bkg:
• Colored background 𝒜!(𝑡, 𝑥)
• Elastic scatterings
• Multiple scatterings

Partial Fourier space (p+, p, p-) → (p+, x, t)

• Effective propagator:

• Effective vertices:

Jet Quenching - Framework
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[Zakharov, BDMPS, GLV, Wiedemann (1996-2000)  
Blaizot, Iancu, Salgado, CGC formalism (2012-)]
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Transverse broadening:

Gaussian broadening: 𝑁"𝑛𝜎 𝒓 ≈ /𝑞𝒓)/2

Medium induced emission (in addition to vacuum):

+ color decoherence: 𝜗"#" ≪ 𝜗$
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[Zakharov, BDMPS, GLV, Wiedemann (1996-2000)  
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[Implementation: Caucal-Soyez-Iancu, 
Kutak-Placzek-Rohrmoser-Tywoniuk]
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Improved opacity expansion: 

Introduction to jet quenching - Framework
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𝜎 𝒓 = 𝜎EF + 𝛿𝜎 ⊗ ⊗ ⊗

⊗hard scattering

[Barata, Mehtar-Tani, Soto-Ontoso, Tywoniuk]

[arXiv:2106.07402 , Full: JHEP07114 (2020)]
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Application: Quenched jet spectrum
[arXiv:2101.01742, 2103.14676]
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The quenched spectrum (probability 𝒫 of loosing 𝜀 energy)

The RAA is the quenching weight
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The quenched spectrum: the quenching weight
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The quenched spectrum: the quenching weight
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The quenched spectrum (probability 𝒫 of loosing 𝜀 energy)

The RAA is the quenching weight

What is 𝒫 𝜀 ?
[Bayesian: Phys. Rev. Lett. 122 (2019)
ML: JHEP 2021, 206 (2021)]

[Dasgupta, Dreyer, Salam, Soyez]
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Single parton, single medium induced emission

Single parton, multiple induced emission

Multi parton (jet), multiple induced emission
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The quenched spectrum: energy loss probability
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To include more effects:

• PDF and nPDF effects, quark/gluon ratio

• Medium resolution and color coherence effects

• Broadening of the induced gluons in/out of the cone

• Thermalizing soft gluons

• Energy loss from elastic scattering

• Geometry and time dependence

• Fluctuations

Comparison to data

Adam Takacs EPS-HEP 2021
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Precision! Good idea! Dedication!
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Summary:

• Medium = color background, multiple elastic scatterings

• Effective Feynman rules, soft scatterings

• Hard scattering corrections

• Theory applied to observables

Outlook:

• Substructure observables

• Improved medium-cascade

Thank you for your attention!

24
Adam Takacs EPS-HEP 2021



• Definition:

• RAA: Compares jets in vacuum to jets in 
medium at the same pT.

• Jet with pT in medium loose energy and 
ends up with pT - 𝜀.

• Complication 1:
RAA doesn’t compare the “same” jets!

• The spectrum is steeply falling n ≫ 1.

• Complication 2:
RAA is sensitive to n (bias on energy loss)!
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Introduction: What is the jet RAA?
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Quenching weight
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