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Overview

RSS : the first complete spin structure measurement on
proton and deuteron in the resonance region.

Measure A1(W,Q2) and A2(W,Q2)

Extract g1 and g2 structure functions
Add to world data on A⊥

W–dependence
Onset of polarized local duality
Twist-3 effects in d2 matrix element

Extract asymmetries from inclusive polarized electron
scattering on polarized nuclei.
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Experimental set-up in Hall C

P0 = 4.7, 4.1 GeV/c
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Experimental set-up in Hall C
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I ≈ 100nA
Beam charge asym. < 0.1%
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Polarized Target

Target Ladder
2 NH3 cups
2 ND3 cups

1 Carbon (7mm)

Target Field
5 Tesla
Para & perpendicular fields.

Polarization can be flipped by

180◦. Ran ± for equal times.

Target Polarization
NH3 : Pt ≈ 0.68 ± 0.017

ND3 : Pt ≈ 0.18 ± 0.007
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Proton Elastic Asymmetry
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Asymmetries
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Proton A1
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Proton A1
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Proton A1
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Proton g1
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All pdfs evolved to Q2 = 1.3

target mass corrections applied.
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Integral Ratios (NEED TO UPDATE)

Ratio =
ΓDIS

1

ΓRes
1

Γ1(Q
2) =

∫
g1(x,Q2)dx

W Stat PDF GRSV1 AAC1 Ave
Global 1.10 1.22 1.13 1.16±0.06

1.12-1.31 4.18 5.09 4.82 4.79±0.78
1.31-1.39 1.23 1.36 1.27 1.30±0.07
1.39-1.68 0.76 0.80 0.74 0.77±0.04
1.68-1.79 0.76 0.82 0.75 0.78±0.04
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First Moment of g
p
1

0.1 1 10

Q
2
 (GeV

2
)

-0.05

0

0.05

0.1

0.15

0.2

Γ
1(Q

2 )
 Hermes
 SMC
 E155 Total
 E143 Total
 E143 Res
 Eg1a Res
 Eg1b Tot
 RSS  Res
 RSS Tot

PRELIMINARY

Γ1(Q
2) =

∫
g1(x,Q2)dx

K. Slifer, DIS2007 – p.11/20



First Moment of g
p
1

0.1 1 10

Q
2
 (GeV

2
)

-0.05

0

0.05

0.1

0.15

0.2

Γ
1(Q

2 )

0.1 1 10

Q
2
 (GeV

2
)

-0.05

0

0.05

0.1

0.15

0.2

Γ
1(Q

2 )
 AO
 pQCD
 MAID 
 MAID (1910)
 Burkert-Ioffe
 Soffer-Teryaev 

PRELIMINARY

Γ1(Q
2) =

∫
g1(x,Q2)dx

K. Slifer, DIS2007 – p.12/20



Spin Structure Function g2(x,Q2)
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Higher twist in g2
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Twist-3 : d2

d2 = 3

∫ 1
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x2(g2 − gWW
2 )dx
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Twist-3 : d2
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Burkhart-Cottingham Sum Rule
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Extended GDH Sum
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Deuteron results
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Neuteron extraction
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RSS Summary

Measured proton/deuteron A‖ and A⊥.

Q2 ≈ 1.3 and 0.8 < W < 1.9

Phys. Rev. Lett. 98, 132003 (2007)

Test of polarized duality at Q2 ≈ 1.3 GeV2

Local Duality

Violated strongly in the Delta region.

Violated at 20%-30% level in the other resonances.

Global Duality

Violated at 16% level
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