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Potential Physics from SANE

Electron scattering provides a powerful tool for studying the structure
of the nucleus. The large x region (large transferred momentum)
provides an window on proton structure in a regime where the sea
quarks has been stripped away, potentially leading to insights into
strong QCD and is essential for the determination of the nucleon spin
structure functions (SSF).

Experimental Setup

The experimental setup consists of the UVa polarized proton target, a total absorption electron
telescope (BETA), the High Momentum Spectrometer (HMS), and the Hall C beam line with its
now-standard augmentations to allow for 50-100 nA operations and several degrees of beam
deflection by the target’s magnetic field.

Expected Results

Projected results for g, compared to the world’s data
(black points), which are almost exclusively in the
Deep Inelastic Scattering (DIS) region:

The red (green) points are the projected uncertainties
from SANE for beam energy of 6.0 (4.8) GeV. The
solid symbols denote SANE uncertainties in the DIS
region, and the hollow ones are in the resonance
region.

* The UVa target operates on the principle of Dynamic Nuclear Polarization, to enhance the low
temperature (1K), high magnetic field (5T) polarization (up to 95%) in the NH; by microwave
pumping. To minimize the source of systematic errors, its polarization direction is reversed after
each anneal by adjusting the microwave frequency.

The SSF's can be measured in inclusive inelastic scattering of
polarized electrons on polarized nucleons. When the incident electron
helicity is aligned with the target nucleon spin, the cross section is

dominated by g,, the longitudinal (||) SSF. When the target spin is
perpendicular to the electron helicity, the cross section is dominated
by g,, the transverse (L) SSF. The conventional approach to extract g,
and g, is to measure an asymmetry ( A= (44 —0 4, ) /(04 + 04,))

* BETA's low sensitivity to backgrounds, its
high pixelization, low channel deadtime
and large solid angle with adequate
electron energy resolution make it ideal for

Statistical uncertainties in x2g,P and x2g,P in
AQ?=1(GeV/c)? bins as a function of x:
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« dQAE of BETA > 100 times HMS for high x

« The transverse target data from SANE would enable
measurements

a model independent extraction of A; and g, from
both SANE and CLAS (EG1b) data.

Why Highx ? ( x=Q%/2Mv)

* Gas Cherenkov: X
« particle Identification (PID)
« pions rejection

« Understanding higher order moments to compare to Lattice QCD and
QCD predictions.

« Higher twist effects become more significant at higher x.
- Examine predictions as X —>1 of AP of pQCD and SU(6) models:

* SU(6) symmetric AP > 5/9.

« SU(6) broken and pQCD predicts A, — 1, but different reasons.
* Region in which sea quarks play only minor role. Gas
« Existing data at large x is limited compared to lower x region.
« Need better data to better understand extrapolationto X —1.

Potential impact of the SANE data on our understanding

of APas x—>1:

« World’s published data, EG1b estimated data and
SANE projected data together reduce the uncertainty in
AP as X —1by 50% compared to the fit to the world’s "~
data alone.

« Further improvements in the SANE statistical
uncertainties would not significantly reduce the
uncertainty in AP as X —1due to the lack of significant
statistics for x > 0.6 in the DIS region. X

* Lucite Cherenkov:
« redundant PID
« tracking

X3

* Pb-Glass Calorimeter:
« hadron reduction

Cerenkov




