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e Jets and Jet Substructure
e Jet Angularities
e Angularity distributions in pp collisions

e Medium modified jet functions
e Medium modified angularity distributions (Preliminary)

e Summary and outlook



QGP phase exists for a very small duration = Look for “Energy loss” Substructure modification

natural probes that appear in heavy ion collisions— Jets l

p:r > m Jet Substructure

| / Fundamental QCD
Y‘_’{?@% 1agging e Allows for stringent tests of QCD

o Jets interact with the QGP as they traverse it :

e Quark vs Gluon Jets new physics
13 e Boosted Objects * Understanding of non-perturbative
Jjet physics

* Probes of quark-gluon plasma

e > ik
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~ Soft Collinear Effective Theory

Bauer Plrjol Stewart et aI 2001 2002 Beneke Dlehl et aI 2002

e Jets are multi-scale objects = EFT description — SCET.

e SCET describes the dynamics of soft and collinear modes. Short distance physics with p2 ~ Q2 IS integrated out.

hard ~ O(1.1,1)

4@ —%35%%: o Q(/Iz,l,ﬂ)
~ Q(1,4%,2)
soft

- Q(/lz,/lz,/lz)
e SCET allows to analyse the factorization of the cross-section into a hard, jet and soft function each sensitive to
physics at a single scale and the scale of factorization.

* Resummation of the large perturbative logarithms obtained through the renormalisation group evolution.
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* For a < 1 angularities and 72-¢ < R, the factorized differential distribution is
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* For H', : we compute all processes up-to next-to-leading-order.

* .. satisfies a DGLAP-type evolution equation
Hgb Hyg ~ Pr
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* Jet function is related to spin averaged QCD splitting function with appropriate q. g ~ Prta
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* As ug ~ Agcp , non-perturbative effects become relevant — incorporate through a shape tunction

Stewart, Tackmann, Waalewijn 2015
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ALICE 2021
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Majumdar et al. 2009, Rajagopal et al. 2009, Vitev et al. 2011

* SCET has no quenching effects so we need extra degrees of freedom; Glaubers

* t-channel dominance = transverse momentum transfer to describe jet-medium interactions

PG ~ Q%A% 4)

* Treat Glaubers as background fields generated from colour charges in the QGP

» Glauber gluons interact with both collinear p,- ~ Q(1,1,4) and soft p¢ ~ Q(A°~%, 1274, 1*~%) A~ 72-a
modes of the theory

* The Lagrangian in terms of collinear and Glauber field is
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* The interaction between jet and medium is approximated by a screened potential

* Parton shower is modified due to coherent multiple scatterings

 Interplay between different scales mp, 4 and 7; W, T, k1
o Vitev et al. 2011, 2015 M
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» We use general expression (without any assumptions on x) for splitting functions



* Medium modified splitting functions give jet function
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* Two things can be observed:
1. No extra divergences are induced by the medium

2. Jet function is not defined fora > 2

* RGs are same as vacuum

* Total jet function in AA collision  Ji(...) =J"*(...) + Jlmed( Col)



* Average system size: From initial state glauber model * Average energy loss to reduce jet selection bias
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* Jet Angularities serve as novel observables that allow to study a class of substructure observables.
* Model jet-medium interaction through Glauber gluons.
* Medium modified splitting functions give jet function.

* Jet selection bias reduced by accounting for an average energy loss separately for both quark
and gluon jets.

* Small 7 jets are enhanced indicating narrowing of the jet core while large 7 jets are suppressed
indicating broadening of jets in the medium.

* For a cleaner understanding of medium effects on the jet core, one needs to look at groomed

angularities — less sensitive to hadronization and selection bias effects ( ongoing work )



