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ESSENTIAL QUANTITIES IN ep SCATTERING
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INCLUSIVE ep SCATTERING CROSS SECTIONS

DESCRIBE NORMALIZED INTERACTION RATE
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INCLUSIVE ep SCATTERING CROSS SECTIONS

DESCRIBE NORMALIZED INTERACTION RATE

Cross section
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EXTRACTING SPIN STRUCTURE BY LOOKING
AT CROSS SECTION DIFFERENCES
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Measure a fundamental spin observable (g, )
MOTIVATION: inthe region 0.02 < Q2 < 0.20 GeVZfor the first

time

Measurements at Jefferson Lab:

RSS — medium Q? ( 1-2 GeV?)
SANE — high Q? (2-6 GeV?)

Low Q2 is difficult:

Electrons strongly influenced by target field

Strong kinematic dependence on observables

Low Q2 is useful:

Test predictions of Chiral Perturbation Theory

(XPT)
Test sum rules and measure moments of g,

Study finite size effects of the proton

® o RSS
® o EI55x
® o [ermes

e EI55:<Q%>=10.0 GeV?
e El43:<Q*>=5.0GeV?
® SMC: <Q?>=4.0GeV?
- gy <Q*>=10.0 GeV?

- gav <Q%>=1.3 GeV?
- g <Q%>=4.0 GeV?
- gy <Q?>=3.0 GeV?




HALL A EXPERIMENTAL SETUP:

Measuring gg 4

e Electron Beam

 Polarized Proton Target
» Spectrometer/Detectors

* Small Scattering Angle

 —
Chicane Magnets

Beam Current Monitors

« Dipole septa magnets get around space

limitations of spectrometer



POLARIZED PROTONS CREATED WITH

DYNAMIC NUCLEAR POLARIZATION (DNP)

Creating initial polarization:
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PROTON POLARIZATION MEASURED WITH Q-

METER

* Raw Sweep Data

* Raw Baseline Data
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M, <W <2GeV
0.02 < Q% < 0.20 GeV?

m— 23GeV,5T
e 23GeV,5L
mmm 34GeV,5T

1.2 GeV
1.7 GeV
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MEASURING gi1,2 FROM DATA
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5T PROTON ASYMMETRIES

e g2p Asymmetry
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2.5T PROTON ASYMMETRIES
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2.5T Data exists at 1.7 GeV and 1.1
GeV energy settings, but has large
systematics that complicate
analysis and will not be focused in
initial publications
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NEW PACKING FRACTION ANALYSIS

Packing fraction describes how much material is in the target cell, important
for calculating dilution factor

Previous packing fraction analysis yielded unrealistic results

Analysis re-done with Oscar Rondon’s method from RSS

Because the Yield and Packing Fraction have a linear relationship, we can
determine Packing Fraction by comparing integrated yield to simulated yields
at known packing fractions
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NEW DILUTION ANALYSIS

* Dilution approximates how much of data comes from other materials
YN +Yhge + Y4

o

°f= Prot0n=1 _
OProd Yprod

* Acceptance effects on edge of momentum settings and BPM calibration issues

complicated this analysis
» Sections missing above yields or including problematic data were replaced
with the Bosted-Christy model, scaled to the data around it
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EXTRACTING THE SPIN STRUCTURE FUNCTIONS : G,

2.2 GeV Transverse
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2.5T G2, RADIATIVE CORRECTIONS INCOMPLETE

2.5T 2.2 GeV Transverse

« Structure functions with
new dilution and
packing fraction still
need inelastic radiative
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EXTRACTING THE SPIN STRUCTURE FUNCTIONS: G,

2.2 GeV Parallel
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Moments provide a useful quantity that can be related back to
theory predictions!
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FORWARD SPIN - |
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HIGHER ORDER
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CONCLUSIONS

ot Experimental measurements of proton structure are key to understanding the
proton!

® The g,p experiment was a precision measurement of proton g, in low Q?
region for the first time!

® Longitudinal data agrees with previous measurements.

® Dilution and packing fraction issues have consumed the analysis for some time
but are now resolved

e Still need R.C. for revised Structure Functions — once this is complete, final

results will be calculated for four energy settings

® We hope to wrap up the analysis of these settings in the coming months.
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