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QUANTUM CHROMODYNAMICS

Nucleus

Proton

Quarks

Quark and gluons (partons) are

confined in hadrons

QCD is an established theory of

strong interactions
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https://www.ericmetodiev.com/post/jetformation/

MEASURING JETS AT COLLIDER EXPERIMENTS

Parton level m, K

\ Particle Jet Energy depositions
P In calorimeters

sPHENIX Experiment at RHIC
Simulated jets with PHYTIA/GEANT

Jets measured at
collider experiments
provide key
information to probe
the time evolution from
partons to hadrons

Measuring the energy
and angular
correlations of
particles within a jet
probes the time
evolution from partons
to hadrons
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ENERGY CORRELATORS
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MEASURED ENERGY CORRELATORS COMPARISON TO THEORY
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Perturbative
Evolution

Large angle

Rising behavior
expected at small
angles (soft hadrons)
and a falling behavior
expected at large
angles (partonic
interactions)

In between the two
behaviors is the parton
to hadron confinement
transition



ENERGY FLUX WITH THREE PARTICLES WITHIN A JET

Figure: W. Fan
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https://cms.cern/news/jets-elucidate-how-partons-evolve-hadrons
https://cms.cern/news/jets-elucidate-how-partons-evolve-hadrons

ENERGY CORRELATORS WITH SPHENIX AND BEYOND
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ENC study directions:

* How does the
distribution/QCD
il dynamics change when a

sPHENIX is a jet detector at RHIC. | quark gluon plasma is
o Excellent tracking (our TPC : involved?
works (now)!) . e What role does quark
o Full calorimeter system (EM and mass play?
Hadronic) to measure the full jet * What about in e+p/e+A
energy collisions (CNM)?

 High statistics data! 3
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