
shows how the angular momenta contribution is
totally unconstrained at moderate to low x. A
key observable in disentangling the various parton
contributions to the proton spin is the polarized
structure function g1(x,Q2). It is proportional to
the difference of the neutral current cross-sections
of DIS events, with the beams polarized parallel
and anti-parallel in the longitudinal direction,

1

2

[
d2σ�

dxdQ2
− d2σ⇒

dxdQ2

]
' 4πα2

Q4
y(2− y)g1(x,Q2).

(3)
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Figure 11: Projections for the structure function g1 at
different

√
s, compared with a model extrapolation and

its uncertainties [18]. The curves correspond to differ-
ent values of x that are specified next to each curve.
For clarity, constants are added to g1 to separate dif-
ferent x bins; moreover, multiple data points in the
same x-Q2 bin are displaced horizontally. The gray
area marks the phase space currently covered by fixed
target experiments. See text for details.

The integral of the structure function over x
is sensitive to the contribution from the quarks
and the derivative versus Q2 is sensitive to the

gluon distribution. Therefore ∆g(x,Q2) can be
accessed in DIS data via scaling violation fits
∼ dg1

(
x,Q2

)
/dlnQ2. However, a precise scaling

violation fit requires, depending on the respective
uncertainties, a sufficiently large lever arm in Q2

at any given value of x. Figure 10 shows how
the present knowledge of the structure function
g1 rapidly deteriorates and uncertainties explode
at low x. The EIC pseudo-data are depicted by
the red data points. The uncertainties are smaller
than the symbols illustrating the enormous con-
straining power an EIC will have on g1.
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Figure 12: The EIC’s impact on the knowledge of the
integral of the quark and gluon spin contribution in the
range 10−6 < x < 10−3 (y-axis) versus the contribu-
tion from the orbital angular momentum in the range
10−3 < x < 1 (x-axis).

Figure 11 shows the structure func-
tion g1(x,Q2) in e+p collisions at

√
s =

44.7, 63.4, 141.4 GeV from EIC pseudo-data, com-
pared with the phase space currently reached by
fixed target experiments. The error bars indicate
only the statistical precision and correspond to a
sampled luminosity of 10 fb−1. The uncertain-
ties of the DSSV14 theoretical prediction [18] are
shown by the blue bands. It is clear that the
assumed sampled luminosity is already enough
to get really precise measurements, whereas the
larger

√
s extends greatly the reach to lower x val-

ues where present uncertainties are large. Given
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