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« Extract A" from A, He



= A" physics:

Neutron spin structure at high x:

» Test fundamental predictions of nucleon structure
(pQCD, RCQM, quark-hadron duality......)

» Flavor decomposition of polarized pdfs
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at large Q%

At large Q?, A{ has only weak-independence on Q?



Polarized Inclusive Electron Scattering
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longitudinally polarized electrons scattering of polarized nuclei
target.

Virtual photon probe of quark structure

Four momentum transfer Q% = —q? = 4EE\SiTL2§
Invariant Mass W? = M? + 2Mv — Q?



e Electron Asymmetry
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Low X: sea region, large contribution from quark-antiquark pairs and
gluons

High x: valence region, valence quarks dominate, a relative clean region to
study the nucleon structure



Nucleon Structure at large x
Neutron Wavefunction (Spin and Flavor Symmetric)

o wdds)

J

_ 1 L
‘ i T>— E d’l (Hd)s.=,j}+ s dl (Ifff)5=1|}_

A
J2

—%‘u T(dd)5=1>—Tj‘H b (ddys.,)

SU(6) -1/3
Valence Quark + hyperfine 0 -1/3 1
pQCD + HHC 1/5 1 1 1 1



Data better agree with models: RCQM (yellow band)

Also agree with statistical model (lower dashed curve), NLO QCD fit
constraint (red line)

Data not agree with pQCD assume HHC ( zero quark OAM, two upper
curves) — non-zero quark orbital angular momentum?

See X. Zheng et al., PRL 92, 012004 (2004): PRC 70, 065207 (2004)
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« Dashed curve predictions from pQCD with hadron helicity conservation
« Solid curve predictions from pQCD assume non-zero angular momentum
« See H. Avakian, S. Brodsky, A. Deur, F. Yuan, Phys. Rev. Lett.99:082001(2007)



A" experiment setup in Hall A
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= Bigbite
» Large angular acceptance :50+ msr solid angle
« Large momentum acceptance



A" target system
Free neutron lifetime is short ~886s
3He ground state:
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Polarized 3He --> polarized neutron target



Target system
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Hybrid (Rb/K Mixing) Optical Pumping

Collisional Mixing
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Diffusion model
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Blue: Target chamber Polarization

Red: fitting target chamber Polarization
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Upgraded target system for A"

Increase luminosity for A,

Gas must be polarized quick enough

3He must mix quickly between two chambers

The portion of target exposed to high radiation should be made of metal.

Convection cell, hybrid alkali, narrowed lasers, metal end windows?




Convection-driven gas-flow test
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Pulse NMR

Another polarimetry to measure polarization

If we use metal, RF is heavily attenuated, the NMR technique
of adiabatic fast passage (AFP) is not suitable for hybrid
glass/metal cells

We are working on it now.



From 3He to neutron
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« S, S' D, Aisobarin 3He wavefunction:
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Expected Results from A"

8.8 GeV DIS Projected for BigBite
6.6 GeV DIS Projected for BigBite
8.8 GeV Resonance Projected for BigBite
6.6 GeV Resonance Projected for BigBite

E99-117 Results
8.8 GeV DIS Systematic Error

4 ¥ = 8 =

####IIIE%}

ssss+ssx=x o ¥ § _Jf}

1

2(GeV2)
Q

01 02 03 04 05 06 07 08 09
x

Note: resonance region data included within BB acceptance



Summary

Will measure A;" up to x = 0.71 in DIS over a wide Q* range ,
test of CQM, pQCD and the role of quark OAM......;

allows the study of Q2 dependence;

Combined with precision proton data, extract polarized parton
distributions



