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Overview

RSS is 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
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Experimental set-up in Hall C
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High Momentum Spectrometer

12.5◦ < Θ < 90◦

1 dipole, 3 quadrupoles

±9% acceptance

Shielded detector package

Scintillator hodoscopes, wire drift chambers

Gas cherenkov, segmented Pb glass calorimeter
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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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Packing fractions

Packing fraction is ratio of NH3
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Packing fractions

Packing fraction is ratio of NH3 to (NH3 + He).
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Packing fractions

Work of S. Tajima

1.4 1.6 1.8 2
W (MeV)

5

10

15

20

R
at

e

data

1.4 1.6 1.8 2
W (MeV)

5

10

15

20

R
at

e

PF=52.4%

1.2 1.4 1.6 1.8 2
W (GeV)

45

50

55

60

65

P
ac

ki
ng

 f
ra

ct
io

n 
(%

) Top , parallel field

NH3

�

�

�

�
Packing Fractions

NH3 ND3

B‖ B⊥ B‖ B⊥

Top 52.4% 58.9 55.2 –

Bottom 53.2 60.7 56.0 62.1

K. Slifer, Hall C Workshop, Jan. 2006 – p.7/23



Packing fractions

Work of S. Tajima
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Packing fractions

Work of S. Tajima
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Dilution factors

f =
ṄPol
ṄTot
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Comparisons to carbon data

Carbon data used to fit QFS model.
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Extracting Asymmetry

Raw Asymmetries

Araw = N+−N−

N++N−

N+, N− : Helicity gated counts, normalized by the charge and deadtime

Physics Asymmetries

A‖,⊥ = 1

Cfrc

1

fPbPt
Araw + Arc

f : ratio of rates from polarized nucleons to all nucleons.

Pb, Pt : beam and target polarizations.

C : corrections for 15N asymmetry

frc, Arc : radiative corrections

POLRAD (Akusevich et al.)
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Inelastic Asymmetries

15N asymmetry correction (≈ 1.02) applied to data.

Radiative corrections have been applied to proton data.

(deuteron in progress.)

Expected Systematic Errors:

NH3 : 6% (relative)
ND3 : 8% (relative)

A‖ and A⊥ transformed to A1 and A2 using Hall C
R fit (M. E. Christy)
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Asymmetries
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Radiative Corrections
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Proton A1

0 0.2 0.4 0.6 0.8 1
XBj

−1

−0.5

0

0.5

1

1.5

2

A1

 E143 
 E155 

   PQCD
Broken SU(6)

SU(6) Symmetric

K. Slifer, Hall C Workshop, Jan. 2006 – p.14/23



Proton A1

0 0.2 0.4 0.6 0.8 1
XBj

−1

−0.5

0

0.5

1

1.5

2

A1

 E143 
 E155 
SLAC fit

K. Slifer, Hall C Workshop, Jan. 2006 – p.14/23



Proton A1

0 0.2 0.4 0.6 0.8 1
XBj

−1

−0.5

0

0.5

1

1.5

2

A1

 E143 
 E155 
SLAC fit
RSS

Prelim
inary

K. Slifer, Hall C Workshop, Jan. 2006 – p.14/23



Proton g1
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Integral Ratios

Ratio =
ΓDIS

1

ΓRes
1

Γ1(Q
2) =

∫
g1(x, Q2)dx

W Stat PDF GRSV + tm AAC 1 Ave
1.08-1.91 1.03 1.11 1.12 1.03 1.05 ± 0.03

1.21 1.97 3.57 3.56 3.39 3.07 ± 0.6
1.35 1.08 1.24 1.25 1.16 1.16 ± 0.06
1.55 0.78 0.72 0.73 0.67 0.71 ± 0.03
1.74 0.83 0.80 0.80 0.73 0.77 ± 0.03
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Higher twist in g2
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Twist-3 : d2

d2 = 3

Z
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(0.29 < xbj < 0.84)

Lattice QCD at Q2 = 5

d2 = 0.0085 ± 0.0035
QCDSF group , hep-lat/0011091
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Extended GDH Sum
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Burkhart-Cottingham Sum Rule
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RSS Summary

Measured proton/deuteron A‖ and A⊥.

Q2
≈ 1.3 and 0.8 < W < 1.9

Extracted A1 & A2, g1 & g2

Compared to DIS data

Preliminary comparison of g1 to PDFs

Positive d2 measured with 15% error

Preliminary SF Moments
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To Do

1
st draft of publication out for review

Finalizing last pass through proton data

Deuteron analysis

Neutron SSF’s from smeared proton and measured deuteron.
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