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Quark-Gluon Plasma
Quarks and gluonsare the building blocks of 
protons and neutrons.

A strong nuclear force is the most powerful force 
involved with holding matter together. It is much 
stronger than the three other fundamental forces.

The strong nuclear force is so powerful, it makes it 
extremely difficult to separate quarks and gluons. 
Because of this, quarks and gluons are bound 
inside composite particles.

The only way to separate these particles is to 
create a state of matter known as quark-gluon 
plasma. In this plasma, the density and 
temperature are so high that protons and neutrons 
melt.
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Collision Evolution
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System properties can be probed via:
Å Transverse momentum particle spectra
ÅMomentum and angular correlations
Å Azimuthal anisotropies
Å Global and local polarization of particles
Å Jet spectrum and shapes
Å Fluctuation of conserved charges
Å Etc...
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Some definitions
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Relativistic Heavy Ion Collider (RHIC)
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BES-I -> BES-II and FXT
BES-I:
Å Search for the QGP turn-off signatures

Å Search for the first-order phase transition

Å Search for the critical point

BES-II and fixed-target (FXT) program:

ÅNeed higher statistics (җмл ǘƛƳŜǎ ǘƘŀƴ ƛƴ .9{-I) for
precise measurements 

ÅDetector upgrades (increased acceptance and PID 
capabilities)

Å!ŎŎŜǎǎ ǘƻ ŜƴŜǊƎƛŜǎ ҞsNN<7.7 GeV via FXT
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How Does the Nucleus Look Like?
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How Does the Nucleus Look Like?
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The STAR Experiment at RHIC

Gold target:

Å2 cm below nominal beam axis

Å2 m from center of STAR

Å250 µm foil
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