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Jet substructure observable: Angularities

Angularities in pp collision

Medium modifications on jet angularities
Groomed angularities

Semi-inclusive jet function

Summary and outlook



* Angularities are a class of jet substructure observables that characterize the angular and momentum
distribution of partons inside a jet through a continuous free parameter a

* In ete™ collisions, the jet angularity is defined as
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* Varying the exponent ‘a’ changes the sensitivity of the observable to collinear and soft radiation in the
jet.

* For a < 1, the observable weighs collinear radiation more strongly while for a close to 1, the effect of soft
radiation to the measured value of the observable cannot be ignored.



e SCET describes the interactions of soft and collinear degrees of freedom
Collinear — Inhomogeneous momenta —> Q(1,4% 1) Q — Hard scale

Soft — homogeneous momenta —> Q(4,4,4) 4 —> Power counting parameter
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e Scaling with angularity exponent
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e For the case a < 1of angularities, this soft mode always scales smaller than A
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~ Factorization Theorem for Angularities
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* For H', : we compute all processes up-to next-to-leading-order.

* # ._,. satisfies a DGLAP-type evolution equation
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* Jet function is related to spin averaged QCD splitting function with appropriate
phase factors ) P K
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* Vacuum jet function
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* RGE for vacuum jet function
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* As ug ~ Agcp , non-perturbative effects become relevant — incorporate through a shape tunction
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* Glaubers are off-shell modes

* Scaling of the Glaubers depends on the source that emits these modes

e~ QA% A%, 1) Ds™ 0(1,1,0) pg~ 0(4%1,0) ; T
pg~ QU2 L)  pg~ QW17 Q
110%-1074

* Glauber Lagrangian in addition to SCET Lagrangian
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* Medium modification to the jet function are incorporated via splitting functions
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* Total jet function
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* Jet energy loss
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* Medium parameters are averaged quantities
Parameter 0—10% 10 — 30 %
- |d*rlib, r,0)P(b, r, 0) b (fm) 3.34 7.01
~ [d2rP(b,r,0) L (fm) 4.96 + 1.22 3.56 = 0.99
To (MeV) 456 437
T (MeV) 308 £ 84 248 + 128




* pp vs AA distributions
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Normalised differential distributions in PbPb (central) and pp for a = 0, jet parameters 40 < p; < 60 and (@) R = 0.2, (b) R = 0.4.

The theoretical error bands correspond to variation in g from p,to 2p;.



* pp vs AA distributions
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Normalised angularity distributions for a = 0 with (a) 80 < p; < 100,0 — 10 % centrality and (b) 40 < p, < 60, 10 — 30 %
centrality, for ajet with R = 0.4
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* For both the figures 40 < p, < 60 and centrality is 0-10%.

* [nitial state energy loss is not included



- Groomed angularities

* Less sensitive to soft radiation 720077121 27

* Factorization
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* SCET1 subleading operators
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* Factorizationat O(H; ) reproduces the vacuum one
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* Jet angularities allow to study a class of substructure observables with sensitivity to collinear emissions

controlled by a continuous parameter, a.

* Jet-medium interactions modelled through off-shell Glauber gluons generated by color gauge fields of
the medium.

* For a < 1, all medium modifications consistently incorporated in the medium modified jet function
through the medium splittings.

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

angularities — less sensitive to hadronization and jet selection effects



