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NUCLEON SPIN STRUCTURE FUNCTIONS AND d) EXPERIMENTAL SETUP PrROJECTED RESULTS

» Except for QCD Sum Rules all nucleon bag models and chiral
solution models are consistent with Lattice QCD and a zero value.

Preshower » Experimental result is positive and 20 away from zero.

» ¢1 and ¢» are spin dependent structure functions of the nucleon.

» g1 describes scattering in terms of incoherent parton scattering. Beam Polarization: 75%
. . . Beam Current: 15 microA

> ¢» describes parton scattering in which more than one parton takes cam LRt 15 Moo
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place in the interaction. violer Folanmetet 1 shoner > ¢4 in these models is negative at large X, so poor precision may be
» From the optical theorem g5 is the imaginary part of Virtual Compton piﬁg?itzaﬁon; 40% reshower \ / atfecting the overall sign of the result.
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Predictions and Data

» Contains 3 MWDC (used for track reconstruction)
» Pb-Glass Calorimeter (pre-shower, shower)
» Gas Cerenkov used as pion rejecter.

» The source is a CW polarized electron beam with an average

> The matrix element d5 can be expressed in terms of measurable
L] L] O
ploarization of 75%.

structure functions > Data point for d7 at Q? = 3GeV? will be measured and added to the

L, , , 1 » Target is polarized 3He Q? evolution of d;(evolution plot shown without nucleon elastic
n __ — n . . 3 Cerenkov 1 1
dy = JO 2 [23 1 (x, Q ) + 382 (x, Q )} dx = JO dpdx » LHRS is used to measure absolute cross section o /¢ contribution). ) , ,
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. 0 . Big Bite is used to measure the asymmetries ALHe’ A3He Measurement. of dy at Q“ = 3GeV* will allow a comparison to Lattice
where Q4 is the momentum transfer and x = | QCD calculation.
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» Rb polarization is then transfered to *He nuclei through spin | 0.000 | 34—
exchange interactions. | i |
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» Precision measurement of d5 will provide a better test for
MQ? s 1+ (1—1y)cosO g5 “(twist-two contribution to g7) model calculations as well as quark
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» Three 30W Coherent lasers are used to create circularly polarized N i s 0.0 - gaproros .
> d has the physical interpretation of being the averaged transverse light at 795nm. i \ " _
(Lorentz) force acting on the struck quark lmmedlately after being » Polarization hOldlng field is created USing 25G Helmholtz coils. 80:_ o e ™ L
struck by a virtual photon. » Target polarization is measured using two techniques, NMR and EPR. 601~ TOG cut on pask = Y
» Average target polarization of 60% 40} N 0
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N » Using TDC and Cerenkov Mirror cuts, the Photo Electron yield was X
found. .
» Decomposing this Lorentz color force into it’s electric and magnetic ADC of s > Precision measurements of d5 along with f7 = 3(xg — xp) will yield
components, d, can be expressed as the so called “color S measurements for xr and xg.
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