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Abstract 

The Relativistic Heavy Ion Collider (RHIC) in New York and the Large Hadron Collider (LHC) in 

Switzerland accelerate large, fully-ionized nuclei to very near the speed of light. When the nuclei 

are steered into a head-on collision, the energy density and temperature in the collision zone 

become so large that the fundamental quark and gluon particles are liberated from their con-

fined state and form a new phase of matter called a Quark-Gluon Plasma (QGP). Although exotic 

to our everyday experience, QGP is the form which comprised all the matter in our universe dur-

ing the first few microseconds after the Big Bang. The QGP manifests striking many-body, large-

wavelength phenomena which are not obvious from the first-principles of Quantum Chromody-

namics (QCD), the theory of the strong nuclear force. An experimentally fruitful way to under-

stand the composition and behavior of the QGP over many length scales is to probe it with high-

energy jets produced by rare scattering processes between the quarks and gluons themselves. 

In this colloquium, I will discuss my research program with the ATLAS detector at the LHC and 

the future sPHENIX detector at RHIC.  
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