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Figure 3.14: The kinematic reach in x and Q2 of the EIC for different electron beam energies,
given by the regions to the right of the diagonal black lines, compared with predictions of the
saturation scale, Qs, in p, Ca, and Au from Model-I (see Sec. 3.2.1 and note that x < 0.01 in
the figure).

(pQCD) based on the linear DGLAP evolu-
tion equation is strictly only applicable at
large Q2. In the range Q2 < Q2

s, solely
non-linear theories such as the CGC can pro-
vide quantitative calculations. It is only in a
small window of approximately 1 . Q2 . 4
GeV2 where a comparison between the two
approaches can be made (see Fig. 3.14). Due
to the complexity of high energy nuclear
physics, at the end, the final insight will
come from the thorough comparison of mod-
els calculations with a multitude of measure-
ments, each investigating different aspects of
the low-x regime. We will learn from varying
the ion species, A, from light to heavy nuclei,
studying the Q2, x, and t dependence of the
cross-section in inclusive, semi-inclusive, and
exclusive measurements in DIS and diffrac-
tive events.

In what follows we discuss a small set
of key measurements whose ability to ex-
tract novel physics is beyond question. They

serve primarily to exemplify the very rich
physics program available at an EIC. These
“golden” measurements are summarized in
Tab. 3.1 with two EIC energy options. These
measurements are discussed in further detail
in the remainder of this section. It should
be stressed that the low-x physics program
will only reach its full potential when the
beam energies are large enough to reach suf-
ficiently deep into the saturation regime. Ul-
timately this will only be possible at an EIC
where x ∼ 10−4 can be reached at Q2 val-
ues of 1–2 GeV2 as indicated in Fig. 3.14.
Only the highest energies will give us enough
of a lever arm in Q2 to study the cross-
ing into the saturation region allowing us
to, at the same time, make the comparison
with DGLAP-based pQCD and CGC predic-
tions. The statistical error bars depicted in
the figures described in this section are de-
rived by assuming an integrated luminosity
of
∫
Ldt = 10 fb−1/A for each species and in-
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