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Fig. 8. Multiplicity per participant nucleon pair, as a function of centrality, for √
sNN = 130 GeV and 200 GeV

Au + Au collisions as measured in PHENIX [59]; compared to theoretical predictions available in 2002. “HI-
JING” is a pQCD-based model [82], while “KLN” features gluon saturation in the initial state [83,84]; “EKRT”
assumes saturation in the final state [85,86].

initial nuclear wave function is limited by transverse overlap and fusion of these low-pT

gluons. The phase-space density saturates because of the competition between extra gluon
radiation from higher-x gluons and nonlinear fusion of the gluons at high density. Au+Au
collisions are then collisions of two sheets of colored glass, with the produced quarks and
gluons materializing at a time given by the inverse of the saturation momentum, τ = 1/Qs .
Saturation of gluons with momenta below Qs provides a regulating mechanism that limits
the rise in gluon—and later, hadron—multiplicity with centrality and beam energy. Models
featuring this initial-state gluon saturation agree well with essentially all RHIC data on the
multiplicity density, which is dominated by low-momentum particles [83,84]. This is seen,
for instance, in Fig. 8.
In this picture, the total gluon multiplicity is proportional to 1/αs · Q2

s , which limits the
number of low-momentum charged particles produced. Qs evolves slowly with collision
centrality and beam energy. For central Au+ Au collisions, it has been estimated that the
typicalmT scale of the gluons “liberated” from the colored glass is about 1 GeV per particle
[77], which is above the lower limit of 0.53 GeV per particle that we set above using
the PHENIX data. Though there are fewer predictions of ET than total charged-particle
production from gluon-saturation models, the existing models are broadly consistent with


