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Quark andGluon Jets

Quarksare color triplets andGluonsare color octets.We observe colesinglet hadrons.

No unambiguous hadralevel definition of jet flavor.

We often rely on unphysical notions such @arton shower event records to define jet flavor in practice.

Canquarkandgluonbe made welblefined nonetheless? Similar to defining jets themselves.

Measureing Jet structure

Ubiquitous concepts. From BOOST 2018 so far:pys Fraction of Dijet and Boson-+Jet
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Try one gluon-enriched and one quark-enriched sample
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* Measurable, if the QCD jet substructure is universal
(It depends on only pr and rapidity, not # of jet)

+ Many applications are conceivable
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If data and simulation differ, this is sub-optimal!
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.t = Usethe same discriminant s in Runl (extensively optimised and validated)
i - * Three discriminating variables combined in a likelihood
il o + Data/MC scale factors extracted from dijet and Z+jet events, used for systematic
L reshaping
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Improving the Simulation of Quark
and Gluon Jets with Herwig 7

LHA - Idealized Quark/Gluon distributions

jas, Hoeche, Kar, Larkoski, Lonnblad, Plitzer, AS, Skands, Soyez, Thaler, JHEP 1707 (2017) 091]

- quarks (CF 4/3) VS, e'e” = gluons (Ca = 3)
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Up to now no e+e- data has

Constrained by LEP been used to constrain it
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lll-Defined What people

sometimes
think we mean

A
Quark
as noun

Quark
as adjective

Well-Defined What we mean

What is a Quark Jet?

From lunch/dinner discussions

A quark parton
A Born-level quark parton
The initiating quark parton in a final state shower

An eikonal line with baryon number 1/3
and carrying triplet color charge

A quark operator appearing in a hard matrix element
in the context of a factorization theorem

A parton-level jet object that has been quark-tagged
using a soft-safe flavored jet algorithm (automatically
collinear safe if you sum constituent flavors)

A phase space region (as defined by an unambiguous
hadronic fiducial cross section measurement) that yields
an enriched sample of quarks (as interpreted by some
suitable, though fundamentally ambiguous, criterion)
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