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Overview

» Motivation (inclusive and exclusive)
s EXxperiment

Polarized electron scattering from polarized NH,
and ND; targets

The CLAS detector
» Inclusive Analysis and Results
» EXxclusive Analysis and Results
= Summary and Outlook
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-VWWNy measure asymmetries?

Electron scattering from nucleons
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g, (x,0%) and g, (x,0%) <x—2ﬂ;,)> |

2
which are related to A;: 4 =(g —g—?_ g2,)/
1
The first moment of g;: I, = [g;(x,0%)dx
0

is known from DIS measurements and is related to the spins carried by
the quarks.

The fundamental Bjorken integral:

P -1y = % (+ QCD corrections)
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The GD
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Sum Rule

At ¥=0, the cross section difference is related to the
anomalous magnetic moment of the nucleon:
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At low Q?, the integral can be generalized:
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The slope of the integral at low (?is predlcted by the
GDH Sum Rule.
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-Previous Inclusive Measurements

Proton Deuteron
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Low to moderate Q?is interesting and unexplored.
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P, = electron polarization
P, = target polarization

Polarization observables allow us to access completely new
information on the helicity structure of the nucleon resonances.

Current models of the resonance region (AO, MAID) are based on
unpolarized measurements.
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‘Experiment ("EG1")

» Longitudinally polarized electrons, Jefferson Lab

Polarization was ~ 70% (measured by Moller Polarimeter)
= Beam energies: 2.5 GeV, 4.2 GeV

» CEBAF Large Acceptance Spectrometer (CLAS)
Multi-particle final states
Measure large range in Q2 and W
» Polarized solid ammonia targets
NH3 polarization: 70-90%
ND3 polarization: 10-25%

= In 1998 we ran for 2 months and recorded 3 billion
events
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Acceptance
spectrometer

Multi-particle
final states
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Magnetic field ~ 5 Tesla

| final state
Temperature ~ 1 K i s SED iparticle

liquid He  Helmholtz coils
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Inclusive Analysis

» Extract raw asymmetry, corrected for
Beam charge asymmetry
Dilution factor

= Apply radiative corrections
s P.P. determined from elastic asymmetry

» Extract 4 +n4,=— 4 1-E's/E £0?
raw D= . —
DF,F, 1+eR | E-E's
» Using a parameterization of world data for F, and A,,
extract "
2
g1(x,0°)=—15(4 +%A2)
1+<
02
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A;+nA, for the Proton and Deuteron

" 0.4<Q2<0.6 GeV?
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—— Al1-A2 parameterization
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strong Q2 dependence

evident resonance
structures
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» Identify channel using missing mass technique
ep — e'n'n

ep — e'np
s €n — e p (using ND; data)
» Correct for dilution factor and beam charge asymmetry

» PP, determined from elastic asymmetry

» Extract 4, = et
Go

s Compare with phenomenological models: A0 and MAID
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‘Summary

» Our data on the proton and deuteron provide the first detailed
look at spln structure functions in the resonance region at low
to moderate Q?
= I';P changes sign at ~ Q2=0.25 for the proton
Fld changes sign at ~ Q2=0.6 for the deuteron
o Bjorken integral shows interesting behavior
= The double qnln aqvmmpi'rv for Clnnlp nlnn nrnrh iction

o A

been

13
studied for the first time with polanzed electron beam an
target
= Three channels:
» p—> Nt
= p— pn?
= N> pr
Rough agreement with phenomenological predictions
Sensitive to the details of individual resonance contributions

d
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» Last year we finished the second phase of the
experlment EG2000 (or EG1b)
= 23 billion events (7 months of data)
Data at 1.6, 2.5, 4.2 and 5.7 GeV
Extend measurements to higher and lower Q2
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Next Talk: Preliminary Results

= Jefferson Lab upgrade to 12 GeV
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