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 RHIC is an extremely versatile collider:

— Dial back the beam energy

— Change the initial amount of stuff in collision
* Probe the QCD phase diagram with:

— Global observables

— Invariant yields

— Nuclear modification factor

— Higher flow moments

— Fluctuations

« Search for dramatic effects, e.g., phase
boundary ending at the critical point
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global observables: dN/dn and dE/dn
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No significant change in centrality dependence of dN/dn and dE/dn
distributions in energy range of 7.7 GeV Au+Au to 2.76 TeV Pb+Pb,
but a significant change in magnitude, n.b., scaling factors
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Bjorken energy density
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gg;increases by a factor of 3.8 (11.1) going from 7.7 to 200 GeV (2.76 TeV)
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n' invariant yields
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In hard scattering region:
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universal scaling function

For isolated photons from p+p
collisions in Bjorken’s parton
model:

N = constant = 4.0
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X+ scaling (cont)

In pQCD contributions from:
* running o.(Q?)

« PDF (and FF) evolution
Other effects:

* ki smearing

* higher-twist phenomena

So n4 not constant, rather:

. (s)- log|Yield (x5, )/ Yield (x5, )
o log(fs, /)

to compare different beam energies.

arXiv:1204.1526v1
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Largest deviation for 39 and 200 GeV Au+Au comparison =™ hard
scattering not dominant source of high p; n°in 39 GeV Au+Au collisions
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fractional momentum shift
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nuclear modification factor - Ry,
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sy dependence of R, for JAy
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n{‘P } for charged hadrons
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v {W,} for charged hadrons
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Vs dependence of v {¥ } for charged hadrons
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\/SNN dependence of PID V2
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PID v,/n,
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net charge distributions
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correlation length should diverge at the critical point in the phase diagram
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net charge moments

scale as correlatlon Iength
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sy dependence of net charge fluctuations
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Summary

» Smooth increase in global observables vs \sy,

* Onset of hard processes at high p; from invariant
yields at each beam energy

* Onset of suppression from nuclear modification
factor vs Vs

* From collective flow in Au+Au collisions:
— Higher moments indicate initial state fluctuations
— Partonic flow with perfect fluidity down to 39 GeV
* No excess fluctuations observed in the net charge
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