Relativistic kinematics and phenomenology of particle
production
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Kinematics for PT

colliders : [—} :
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Pseudo-rapidity: [y—nNn=—1In [tan ( 0/ 2)] for m/p << 1

Transverse momentum (p,) and (pseudo-)rapidity (y or n)
provide a convenient description



Particle production in proton-proton collisions



Particle multiplicity in proton-proton collisions
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Average multiplicity
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Particle multiplicity in proton-proton collisions

pp. Vs, =3-53 GeV (param.)
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Particle production in central nucleus-nucleus collisions
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Bulk particle production in Au+Au
PoBES PRL 91, 052303

800: 19.6 GeV j 130 GeV j 200 GeV
S 600 Y- U
= | g I P
© 200 g e | A i

|/
-5 0 5 -5 0 5 -5 0 5
e Central collisions at 200 GeV: 5000 charged particles (!) d
e mid-rapidity: ~ boost invariance

e Energy density: boost invariant hydrodynamics (Bjorken)
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Central Au+Au at 130 GeV: € =4.6 GeV/fm?
(PHENIX, PRL 87, 052301)




p distribution of charged particles
PaBES nucl-ex/0401006
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Zero Degree Calorimeter (arb. units)
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BBC vs ZDC analog response
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