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Nucleon Spln Polarized scattering

anti-quark spin only accounts for 20-30% of L , gt diated to creat
the proton's spin. How do we describe the Z o B e e e R \\\
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proton's spin? What can it teach us? <
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When deeply probing the nucleon's
structure, we parametrize its spin in
“structure functions” that are functions of

Bjorken x, the fraction of the nucleon's momentum all
carried by the struck quark, in a given reference frame.
Using high momentum polarized electrons to probe a polarized
proton target, these spin structure functions, g and g , canbé//////

extracted from measurements of asymmetries in the observ d/

Polarized Electron Beam: 4.7, 5.9 GeV
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yields at different spin orientations. The spin structures functions
are then related to these asymmetries via kKinem W
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Polarized Proton Target: ~L, ||
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While g can be written in terms of helicity depe au
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distributions and depends only on twist-2 (quark-quark) = it

interactions, the largely unknown g also depends ‘ - AR
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(quark-gluon-quark). This twist-3 portion can shed g \
N energy. I

mystery of strong QCD and parton interactions

i Ammonia (NH,) Polarized via
Em—— * DNP in 5T Magnetic Field
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asymmetry A at2.5 < Q*< 6.5 GeV?and 0.
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Lessons from inclusive double polarization 1

 Twist-3 effects from spin structure functlon\wﬁx@ﬁl“
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Preliminary Absolute Target Polarization for All SANE Runs
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» Compare Lattice QCD, QCD sum rules, bag models

« Exploration of "high" x region: A 's approach to x, = A — Jose o RnE R, 5E e / b
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» Test polarized local duality for final state 1

Absolute Polarization
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Iracking Hodoscope:

<ol MR | | Gives a particle’s position

\ |, S B \ e S o o T g e S U YW, | very close to the target's

\ s o | —— 7 ' b magnetic field, allowing
differentiation of e and e at

low momentum.

shows Cerenkov ADC spectra forall
. llelconfigu’raﬁoh;j Above are
- ﬂff—linetargetpolar athﬂSduring the enfire run.

Analysis Progress:
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SANE's run was completed in March of 2009. Over 60% of
. . ot R the proposed data were collected, and the main program was SANE Collaboration
due to its dependence on g . In the center are shown various predictions and measurements ofd,, . . : . .
a useful moment that depends on g, and g and probes the quark-gluon interactions of twist-3. As complemented with HMS data taken simultaneously for U. Basel, Christopher Newport U., Florida International U., Hampton U,

: . . Mississippi State U., Norfolk S. U., North Carolina A&M, IHEP-
hnical 11 hvsi T . Analvsis is under PP ’ / ’
tec Caldsweltdo PHysiCoPUER oo dyols oM de way, Protvino, Ohio U., U. of Regina, Rensselaer Polytechnic I., Rutgers U.,

can provide enough constraint to differentiate between predictions of pQCD and SU(6) symmetric. USIHg the parallel field conf igurati()n data for detector Seoul National U., Temple U., TINAF, U. of Virginia, William & Mary,
calibration in preparation for perpendicular analysis. U. of the Witwatersrand, Yerevan Physics 1.

To the left are expected uncertainties on x°g P in illustrative bins, plotted on the curveofgz“w, NC

shown in green, SANE will provide valuable accuracy in its measure of d,. To the right is constraint on

A P's approach to x p= L Black is existing data, and the colors are simulated data from SANE. SANE
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