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Introduction/Motivation

The setting is, of course, deep-inelastic scattering:

with the usual kinematic variables,

The spin structure function g1 is the analogon of the "usual’
(spin-averaged) structure function F5.
Important differences are:

- measurement as an asymmetry 4; ~ g1/F

- need for absolute polarization measurements

- depolarization of the photon D ~ y




SURPRISE when first measured over an extended kinematic range:

0.21F ¢ This experiment

e— ELLIS-JAFFE SUM RULE $ SLAC [2-3]
0.18 -

0.15? > AZ e 06, AS = O

0.06 | J‘r%
0.03} H
#\':}‘c,
0 1 | | I 1 1 O~
0.01 0.02 0.05 0.1 0.2 0.5 1.0
Xm
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The surprise persists (data confirmed) with important caveats:
- the unmeasured region at small x?
- the role of gluon polarization and angular momenta,
- remaining assumptions on quark-flavor symmetry.




The rise of the spin-averaged structure function at HERA:
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so far inaccessible to spin
measurements.

Assumptions on extrapolation
over this region should at least
face the question:

At what scale Q*?
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Violations of Bjorken scaling,
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are non-negligible at the present uncertainty in spin-
measurements. That is, the covered kinematic region
is measured with fair inclusive precision.




Extrapolations over the unmeasured region cause the
limiting uncertainties in the (first) moments,

SMC: PRD58 (1998):
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And, of course, model
uncertainty exists as well
(at least at the modest
scales accessible to
experiment).
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Gluons and small-x go together. The extrapolation uncertainties in
spin reflect mostly on inadequate knowledge of the gluon helicity:
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100+ GeV beam energicn,

, . 10-50 GV beam energies,
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Features of the SMC pQCD

analysis (~1998):

Ag(r) =g 2 (1 - z)*

eta positive, alpha negative, correlation
negative with a corr. coefficient of 0.85.
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1998 is not 2004:

- new data, in particular from EI55 (~50 GeV beam):
- E155 deuteron improves the ‘attitude’ of existing data
- proton data needs a normalization (target pol.), and
- a slightly modified functional form for the non singlet
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- minimal, if any, improvement in the statistical uncertainty in
gluon helicity parameters

Expected future inclusive data from, say, COMPASS is not expected to
cause significant improvement in the gluon helicity parameters either.




1998 is not 2004 (continued):
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However, 2004 is not 2012-2020 either. Combined analyses, including
e.g. (future) RHIC polarized pp data (0.0] < x < 0.1), are only starting.




How well may a future collider do?

Most studies with reasonable first detail have focussed on polarized HERA so far.
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General scheme:

Extrapolate the pQCD pdfs into the
unmeasured x-range, and evolve them to

the corresponding scales Q2

Estimate the expected precision on the
spin observables (asymmetries), taking
into account the detector acceptance,
beam polarizations, depolarization, etc.

Refit the existing data, adding artificial
polarized data to estimate the expected
squeeze of uncertainties.

Anticipate systematics, experimental and
theoretical.
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® better knowledge of the gluon helicity is
feasible, both in terms of normalization and
- with high beam energies - in coverage.




