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+ Goal of SANE (Spin Asymmetries of the Nucleon
Experiment)

4 Motivation
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Goal of the experiment

+ Measure 4g)and 4, on polarized protons in frozen
ammonia with polarized electron beam

+ Extract A and 4/

+ Extract g/ and g/ (Spin Structure Functions)
<+ Calculate Twist-3 matrix element d,= / 1:1:2(291 + 3g2) dz
(Quantifying quark — gluon interactions) :

+ Probe the Approach of A, to x=1 at constant (¥ to test
quark models and pQCD



Structure Functions

Structure Functions F{,F, (Investigated thoroughly)
Spin Structure Functions g; and g, (polarization observables)

<+ In Quark-Parton Model

Fiw) = 5! +a) o) =33 e —a))

Describe charge and spin distributions of the parton.
On the other hand g2 = ggVW + g2
WWw
consists of twist-2 part 92 (Wandzura-Wilczek) which is function of g; only

g2 which has part of twist-2 chiral odd transversity and twist-3 effect (responsible for
quark-gluon correlations)



Extraction

Agp ~[(cos(6p) cos(80) + sin(80) sin(by) cos(¢))E" + cos(80) E] M,G1+
2[cos(6p) cos(80) — cos(80) + sin(80) sin(by) cos(p)|E' EG4

Algo =) ((COS(@())E/ + E)MpGl = QQGQ)

Solve for A2 Gt &2 hich can be used to extract A, and A,
1 1
M, -G G E—-F
Ay =v.-—L Q2. 2 912( )G1
Wy Wy My
43 Mp - Gi Go (E — E")?
A — 2 o e =
2 Q ( Wl + v Wl) g2 Mg GQ

A, and A, are obtained in model independent way using experimental
asymmetries only



Motivation

» iy =

pQCD

+  World Data (or lack of it)

<+ Little data on A,P
+ AP data (assumption)

+  Low precision data for g,°
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: Motivation
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Hall-C -TJNAF

e : UVA NH,; Polarized target
- = 80 and 180 degree

detector




Detectors

Tracker

<+ 3 planes X(64),Y1(128),Y2(128) 3mm
Cerenkov

<+ 8 Mirrors (4 spherical, elliptical )
Lucite

<+ 28 Lucite bars
BigCal

4+ 32x32(3.82cm)+24x30(4cm) lead gl




Experiment Challenge

+ BigCal Calibration

No time for detector calibration
using elastic events

SOLUTION :

Neural Network (uses
information from 25 blocks and

position of central block)

10 i 1’ - :”: 1? —

aof : = — I ::-: =1 o
Calibration using neutral pions .. i
Better than 10% cluster energy = N
resolution ST i o

e ]
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Run Info

® 4o o9 o
+ Experiment ran Feb — Mar 2009

Energy/field
4.7 GeV Parallel

5.9 GeV Parallel

4.7 GeV Perp

Beam Pol* Proposed /FOM**

66% 39%

88% 35%
85%

'-' -




Parallel F1eld Or1entat1on
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Physics Asymmetries

o9 o

® 9 o
Very Preliminary AP, Statistical Errors
14

1.2 T
CLAS Model, Q?=4 GeV?

SANE, 2.5<Q%<3.5 GeV2 —®— :
- GANE, 35¢Pet5 GeV2 R S I 1 S

—

A, asymmetries show fair agreement with

- CLAS Model for 2.5<Q?<3.5 GeV2

Bjorken x

T
SANE, 2.5<Q%<3.5 Ge

3 [~ SANE, 3.5<Q%<4.5 Ge

Bjorken x




Summary

L L

iAN% Cj&)llaboration collected data and extracted in model independent way preliminary
1 and Ay

Obtained A, agrees with CLAS model curve at small Q? and disagrees at Q?>3.5 GeV2
Ag, is about 2% for Q?=1.7 GeV?

Preliminary Ag, from only part of the data set with tight event selection cut

atistics to decrease statistical errors
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