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Motivation

e Build a factorization approach for jet quenching to
all orders in perturbation theory

° Scale separation in
framework
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Jet quenching timeline
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Collinear jet function:
from pp to HIC collisions



Jet production in proton-proton

e Factorization of the hard matrix element and collinear jet function

Hard modes p, ~ pr (1,1,1)

Collinear mode p. ~ p; (R*, 1, R)

e Jetfunction obeys DGLAP which resums powers of a,In R, where R <1

[
Y. Mehtar-Tani

Dasgupta,

Dreyer, Salam, Soyez (2015 ), Kang, Ringer, Vitev (2016)]
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Collinear-soft mode from energy loss

e Steep jetspectrum n>1 =— Biastoward small energy loss
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e Collinear-Soft mode p.. ~ p; f(R* 1, R)
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Lund-Plane analysis
[MT, Tywoniuk (2017), Caucal, lancu, Mueller, Soyez (2018)]
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[MT, Tywoniuk, Salgado, Casalderrey-Solana, lancu (2011-2013)
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Factorization in HIC collisions



Collinear-soft mode from energy loss in HIC

(1 —2)w;

Vacuum (DGLAP) evolution
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Re-factorization of the jet function
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e Collinear-soft function - energy loss distribution (similar form in vacuum)
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Y. M.-T., F. Ringer, B. Singh, V. Vaidya, 2409.05957 [hep-ph]
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Application: 1-subjet & 1-loop



e Split soft-collinear fields (rapidity separation) — cs & Glauber

[Background field method (Balitsky (1988) Wiedemann 2000)] [Idilbi,
Majumder (2008) Ovanesyan, Vitev, (2011) Stewart-Rothstein (2015)]

e Atone loop & LO in opacity we obtain the cs anomalous dim and GLV (2001)
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e The medium gluon distribution is related to the correlator E R
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Summary and outlook

* |nan EFT framework we have derived a factorization formula for jet
observables in HIC

* |n this approach: vacuum evolution and medium-induced
processes are resummed in a collinear-soft function built of Wilson
ine correlators

e Application: multiple medium-induced radiation in a dense QGP
(BDMPS), substructure observables, etc
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Thank you!



