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e DoF in the QCD Lagrangian are current quarks and gluons
e But the DoF observed in nature are Hadrons

e To understand hadron structure in QCD -in the confinement region
- vital to understand the transition from partonic DoF to Hadronic DoF

Important clues from Quark-Hadron duality



Deep Inelastic Scattering
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High Q% and W>2GeV: fine resolution — we see partons
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Resonance region
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Low Q% and W<2 GeV : coarse resolution - we don't see partons.
P

Lb The nucleon goes through different excited states:
the resonances



DIS versus resonance:

two very different pictures of the
nucleon.



Quark-hadron duality
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Was duality seen in F2, an accident or a global phenomena ?

In order to gain a broad-based understanding of duality, need to
explore duality in:

‘Proton vs. Neutron
*Unpolarized vs. Polarized structure functions
*Duality in ratios of structure functions: R

*Duality in Semi-Inclusive reactions.

New Duality data in these areas are just coming in



Previous data from hall A: E94-010, low Q?

Indication of duality from Jlab Hall A for g,
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The experiment EO01-012

= Ran in Jan.-Feb. 2003

= Inclusive experiment: \\ 2

*He(e,e') X 3

\ -
= Measured polarized cross | \

section differences
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= Test of spin duality on the neutron (and *He)
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The Jefferson Lab Accelerator




Experimental setup
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3He as an effective neutron target

3He as neutron target
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The polarized 3He target

¢ Two chamber cell
¢ Pressure ~ 14 atm under running conditions
¢ High luminosity: 1036 s-icm2

Pumping chamber




The polarized 3He system
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G, (pb/MeV.sr)
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Unpolarized cross sections: 3He(ee')

Agreement between boﬂ'g\ﬁHRS better than 2%
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at constant Q2
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Virtual Photon-Nucleon Asymmetry

In the parton model:

gl(xan)
F(x,0%)

Al(xan) ~

If Q? dependence similar for g; and for F; = weak Q? dependence of A,

From the resonance:

If local duality observed ing; and F; —> | A[es = A dis
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= E01-012 provides precision data of Spin Structure Functions on
neutron (*He) in the resonance region for 1.0<Q%4.0(GeV/c)?

= Direct extraction of g;and g, from our data

= Overlap between EOQ1-012 resonance data and DIS data

— First dedicated test of Quark-Hadron Duality for neutron and
3He SSF

— Final results expected soon



