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Genre:
Comedy / 
Crime / 

Romance / 
Thriller

Eating Takoyaki
(squid balls) fresh 

from the grill in 
Osaka/Japan

Nucleons 
+ mesons

Quark-
gluon 

plasma

Nucleons 
+ mesons

Melting nuclear matter 
(at RHIC / LHC / FAIR)
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What heat does to matter:
Increases disorder (entropy)
Speeds up reactions
Overcomes potential barriers

States / phases of matter:
Solid [long-range correlations, shear elasticity]
Liquid [short-range correlations]

Gas [few correlations]
Plasma [charged constituents]   (solid / liquid / gaseous)
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Matter governed by the laws of QCD can also take on 
different states:

Solid, e.g. crust of neutron stars
Liquid, e.g. all large nuclei
Gas, e.g. nucleonic or hadronic gas (T 7 MeV)
Plasma - the QGP (T > Tc 150 – 200 MeV)

The QGP itself may exist in different phases:
Gaseous plasma (T Tc)
Liquid plasma (T, near Tc, c ?)
Solid, color superconducting plasma ( c)
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RHIC
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(Bielefeld)
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M. Strickland, hep-ph/0511212
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QCD mass disappears above Tc:
(partial) chiral symmetry restoration
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R. Gavai & S. Gupta, hep-lat/0510044
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quarks gain QCD mass 
and become confined

Arrow of time
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STAR

…is hexagonal and 3.8 km long

Relativistic Heavy Ion Collider
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Phenomenology provides t he connect ion

Detectors Computers

BG-J
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Some important results from RHIC:

Chemical equilibration (incl. s-quarks!) 
u, d, s-quarks become light and unconfined

Elliptic flow 
rapid thermalization, low viscosity

Collective flow pattern related to valence quarks

Jet quenching 
parton energy loss, high color opacity

Strong energy loss of c and b quarks (why?)

Charmonium suppression is not increased compared with 
lower (CERN-SPS) energies
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