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Focus of this talk is on the perturbative evolution of jets in the QGP @



Phase-space for emissions in the medium at DLA

Jet evolution in the medium is a multi-scale process: Q, T, Aocps Up> q---
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At double-log accuracy, in-medium, vacuum-like emissions must satisfy
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Phase-space for emissions in the medium at DLA
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Phase-space for emissions in the medium at DLA
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Phase-space for emissions in the medium at DLA
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Phase-space for emissions in the medium at DLA

JTowards a more precise description of phase-space:

% Calculate the boundaries at higher

| orders in accuracy
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Fully differential medium-induced spectrum
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where the effective emission kernel # is solution of a 2+1D Schrodinger equation
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Fully differential medium-induced spectrum
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Traditional strategies to solve this problem:

1 | Opacity expansion 2 | Multiple, soft scattering approx

e [Gyulassy, Levai, Vitev, PRL (2000)] o [BDMPS, NPB 483 (1997) 291-320]
[Wiedemann NPB 588 (2000) 303-344] [Zakharov, JETP Lett. 65 (1997) 615-620]
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Fully differential medium-induced spectrum
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Recent developments in the fully differential speotrum

-1 1 Improved opacity expansion | 2 | Numerical approaches
: *  [Mehtar-Tani JHEP O7 (2019) 057] —  [Andres, Apolinario, Dominguez JHEP 07 (2020) 114]
[Mentar-Tani, Tywoniuk JHEP 06 (2020) 187] Andres, Dominguez, Gonzalez, JHEP 03 (2021) 102]
/ Feal, Vazquez, PRD 98 (2018) 7, 074029
\




Fully differential medium-induced spectrum

w = 0.05w,q

Substantial progress in the determination of the medium-induced radiative kernel @



Small detour: resummation vs non-perturbative ingredients
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Small detour: resummation vs non-perturbative ingredients

Scattering potential
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Splitting rate:
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Evolution time: t[fm/c|
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Scattering potential is the dominant uncertainty on splitting rates



Medium induced energy spectrum

New resummation scheme relevant for dilute media and/or very soft frequencies
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Full analytic control over the entire phase-space. To-do: add angular dependence @



Transverse momentum broadening
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Jet substructure calculations: status

Data
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Jet substructure calculations in the medium are still in their infancy
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Jet substructure measurements: status
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Sizeable narrowing of the jet core observed in data @



Interpretation of jet narrowing
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Narrowing is a result of bias towards quark jets in PbPb @


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.122.252301

Interpretation of jet narrowing
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Narrowing driven by filtering due to critical angle



Pushing forward jet substructure measurements o 500 appean
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Substructure measurements at forward rapidities have a huge discriminating power @



Conclusions and outlook

Qutstanding progress in jet quenching theory during the last 5 years

However, pheno calculations are mostly based on multiple, soft approximation
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Jet substructure theory in heavy-ion collisions is at the dawn of a new era

Extension to heavy-quarks for dead-cone searches/medium-enhanced production

Ultimately, analytical tools should become building blocks of Monte Carlo generators



