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Normal nuclear matter

Nucleons -- made of quarks and
gluons -- are close together, but
only overlap occasionally
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High density matter

Expect individual hadrons to loose their identity.
Quarks and gluons become deconfined.
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QCD phase diagram
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T >> Aqcp: weak coupling = deconfined phase (Quark-gluon plasma)
T << Aqcp: strong coupling = confinement

— phase transition at T ~ Agcp ?
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Lattice QCD at finite temperature
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Critical energy density: &, = (6% 2)TC4

Te~ 175 MeV = g-~ 1 GeV/fm?
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Ideal gas (Stefan-
Boltzmann limit)



Time line of a relativistic heavy ion collision
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RHIC: the Relativistic Heavy lon Collider
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RHIC at Brookhaven National Laboratory

# OF BUNCHES: 60
100 GeV/u 100 GeV/u # OF IONS/BUNCH: 1x10°

HFACC :28.15 MHz, 0.6 MV
RF stoRaGe : 197 MHz, 6 MV

« Accelerates gold nuclei to

100 GeV/nucleon or H&L!ug:s ;L':in
99.996% of the speed of T+ -10hrs

95 MeV/u, Q=+77 10.8 GeV/u, Q=+79

light
PROTON # OF BUNCHES: (4x1)x 15

LINAC

« Two separate beams
collide with each other.

GOLD BEAM
1 MeV/u, Q=+32, 1 particle uA
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»
«  Au+Au with each at 19,700 U
GeV is equivalent to a |
Si ngle Au nucleus of PULSED SPUTTER ION SOURCE /TANDEM
4,200,000 GeV hitting a SR EEREa STRIPPERS

second Au nucleus at rest Fig. 2. RHIC acceleration scenario for Au beams.
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RHIC: the Relativistic Heavy lon Collider
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BRAHMS

T4 Forward Spectrometer
2.3<0<30

RAHMS

!.3

Mid Rapidity Spectrometer N\ Beam magne
30 <0< 95 \
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PHOBOS
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STAR

AR Silicon Vertex

Coils Magnet ~Tracker
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¥

STAR: the Solenoidal Tracker A
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STAR Event from a Au+Au Collision

Carl Gagliardi — HUGS 2007



Kinematics for
colliders 5

Pseudo-rapidity: 7= —ln[tan(ﬁ/ 2)]

Transverse momentum (p;) and pseudorapidity (n)
provide a convenient description

Mid-rapidity:  n = 0, perpendicular to the incident beams

n=4. Scattering at 6 = 2.1° in the CM (or lab) frame
Terminology that has become common at RHIC:
“‘Low” p+: pr <~ 2GeV/c
“Intermediate” p;: 2 <~ p; <~ 6GeV/c
“High” py: 6 GeVic <~ p;

Carl Gagliardi — HUGS 2007

.........

16



	The Physics of RHIC�(1) Introduction
	Normal nuclear matter
	High density matter
	QCD phase diagram
	Lattice QCD at finite temperature
	Time line of a relativistic heavy ion collision
	RHIC at Brookhaven National Laboratory
	BRAHMS
	PHENIX
	PHOBOS
	STAR
	STAR:  the Solenoidal Tracker At RHIC
	STAR Event from a Au+Au Collision
	Kinematics for colliders

