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Structure of the Nucleon
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Incident electron
couples to quarks

of opposite
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Structure function g1(x,Q?%) ~ o12— 0312
Requires longitudinally polarized beam and target



The EG1 experiment

ran in CLAS for 7 months 2000-2001
4 beam energies used (1.6, 2.5, 4.2, 5.7 GeV)

CLAS Longitudinally Polarized Target

- 15NH; and 5NDs target cells | ¥
- Typical polarizations
of 75% (H) and 30% (D)

- 12C and LHe target cells for
~ unpolarized background
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The EG1 experiment
ran in CLAS for 7 months 2000-2001

4 beam energies used
(1.6, 2.5, 4.2, 5.7 GeV)

Kinematic coverage
& statistics
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Many papers already published using EG1 data:
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at Low to Moderate Q? with CLAS and Extraction of the Neutron Contribution”, Phys. Rev. C 92,
055201(2015).

« P. Bosted et al. (CLAS Collaboration). “Target and Beam-Target Spin Asymmetries in
Exclusive 1" and 11~ electroproduction with 1.6- to 5.7-GeV electrons”, Phys. Rev. C 94, 055201(2016)

e H. Avakian et al. (CLAS Collaboration), "Measurement of Single and Double Spin
Asymmetries in Deep Inelastic Pion Electroproduction with a Longitudinally Polarized Target",
Phys. Rev. Lett. 105, 262002 (2010).

Y. Prok et al. (CLAS Collaboration), "Moments of the Spin Structure Functions g®, and g?, for

0.05 < Q? < 3.0 GeV?", Phys. Lett. B 672, 12 (2009).

A. Biselli et al. (CLAS Collaboration), "First Measurement of Target and Double Spin
Asymmetries for ep — e'pm? in the Nucleon Resonance Region Above the A(1232)", Phys.
Rev. C 78, 045204 (2008).

P.E. Bosted et al. (CLAS Collaboration), "Ratios of ">N/'?C and *He/'?C Inclusive
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R. Fatemi et al. (CLAS Collaboration), "Measurement of the Spin Structure Functions in the
Resonance Region for Q% from 0.15 to 1.6 GeV?", Phys. Rev. Lett. 91, 222002 (2003).
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Final proton “long paper” has completed
collaboration review and resulting
corrections are done; author check then
submission to Phys. Rev. C next
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Analysis of Polarized Inclusive ep scattering
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Analysis of Polarized Inclusive ep scattering

Double spin asymmetry
(ELK) between + (11,]]) and — (1],(1)
beam and target polarizations

Nucleon

Dilution factor from
12C, LHe runs and radiated
cross section model

1.56 < 0% < 1.87 GeV?

E =57 GeV

Elastic Asymmetry




Analysis of Polarized Inclusive ep scattering

Double spin asymmetry

(E".K") between + (11,]]) and — (1],(1)
beam and target polarizations

| n’ B

A= —————
| B P.Fprnt +n—
ucleon® Physics quantities

virtual photon asymmetries A1and Az

Sl (difference | |
Radiative between red, (also nuclear polarization All(y’ Qz) = D[All)(y’ QQ) + TIAIQ)(V’ Q2)]

corrections blue lines) and e*e~ corrections)

spin structure functions g1 and g2

(kinematics/models)
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A1 for the proton shown against world data
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A1 Deep Inelastic Scattering (Q? > 1 GeV?, W > 2 GeV)

— Soffer
— LSS
HF Perturbed QM
—— BBS
BBS+OAM

Egib

Eg1-DVCS

SMC (1992)
COMPASS (2010)
E143 (1994)
HERMES (1996)
E155 (1997)
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DIS results at high x provide insights into QCD
models of the nucleon




g1 for the proton shown aainst world data
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gi1/F1 vs. Q?results for the proton
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Moments Of g1 Needed to test sum rules and determine matrix
elements in the OPE (Operator Product Expansion)

r1 — I g1 dX (integrated over x from x=0.001 to elastic threshold)

(“first moment”of g1) Higher Twist analysis of I';

(includes elastic contribution)
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see also Prok, et al. Phys. Rev. B 672, 12 (2009)  EXtraction of higher twist elements
through a fit by A. Deur




Forward Spin Polarizability see also Prok, et al. Phys. Rev. B 672, 12 (2009)

For scattering cross-sections in terms of
Compton amplitudes

Higher Moments

Yo'e
1 03/2 —01/2 , ,

=~ T 13
47 - v

B 16 M?q [Tth
QG

dv

70

Large x-range provided opportunity to
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Tests of Bloom-Giliman Duality

Averaging over resonances - comparing
to extrapolated NLO PDFs
(see Bosted, et al. Phys. Rev. C 75, 035203 (2007))

“global” duality “local” duality

* Data
1.08 < W <2.00GeV o Data + elastic o Data + elastic

I data sys. err. - [ ] data sys. err. 1.38< W < 1.58 GeV
[INLO DIS [ INLODIS
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First extraction of Az and g. from EG1 data

. WAl A = y-intercept,

Al +@_ Dl A:=slope

little world data available!

3 different
beam energies
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First extraction of Az and g. from EG1 data

little world data available!

0% =0.317-0.452 GeV?

g2 extracted similarly

{
Hy g ¢

i
RSS (Hall C)
dominates
at Q?2~1 GeV?




-Many EG1 publications helped build global models of

nucleon spin structure! CLAS12 longitudinally
polarized target design

-The 12 GeV
longitudinally
polarized target:
higher x means better
testing of QCD models
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