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‘Inclusive Electron Scatteringl

Four-momentum transfer

- . )
= *qz — AEFE’ sin? 5

Energy transfer to the hadron

v=FE—FE

Mass of the hadronic residual (or invariant mass)

W =/(p+q)?=+/M% +2Myv — Q?

Bjorken scaling variable

2
JO = Q
2M v
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\Gerasimov-Drell—Hearn Sum Rulel

K . the nucleon anomalous magnetic moment

JEOton — _204.5ub IO — 232 5ub

e Derived from very general principles applied to
the forward Compton amplitude on the nucleon

e Valid for real photon (Q? = 0) absorption




‘GDH Integral at Q? > OI

[(1 —z)(01/2 — Uaxz)d—;

B 8?1'2&( Q2 )dy
Ly Mi’/ gl 1}2 g2 »

IcpH

Chiral perturbation theory calculation at small Q?

gives*
2 2, AV
5100,Q%) = 4 | Gi1(v,Q )?
L 4 dv
a Mugl v
Z d
lim 521, @) == 4/G2(V1Q2)_Z
v—0 L/ I/
B 4 g9 dv
N Mv v? v
AS a result,

Igpu = 27a !31(_[},@2) - Q? -




‘Integrals of Structure Functionsl

14
Fl(QE)Z/ g1(z, Q%) dz
0

Bjorken Sum Rule

Q%) -TH@) =22 as Q@ » oo

1
Fz(QE)Z[ g2(z, Q?) dz
0

Burkhardt-Cottingham Sum Rule

['2(Q%) =0 at large Q°

1
dy = 3/ z%(g2(x, Q%) — 93"V (2, Q%)) da
0

1
= /33‘2(291(1"}@2)+392($1Q2))d$
0

1
gy ¥ (@ @Y = —gl(m,QE)Jr/ gl;y) dy

do matrix element measures twist 3 and higher
contributions to g2
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‘Polarized ‘He Target Setupl

Four 30W Diode Lasers
|:| tuned to 795 nm

Caltech

JLab

U. of Kentucky
MIT

Princeton U.
Temple U,

e beam

g{Helmholtz Coil

'NMR Pick-Up Coils

Main HoldingjfHelmholtz Coil

Main Holdi

— =

RF Drive Coll

® NMR and EPR techniques for polarization monitor-
ing.

® Elastic asymmetry measurement for current induced
depolarization.

® Target used successfully for several polarized 3He ex-
periments.

® Target length 40 cm, window thickness 0.1 mm.




‘Analysis Schematicsl

&+ 3He > ¢ + X

ain ot O\=> Ot=
‘&"H:P;lp;["m_"'ffr) 'ﬁal:'PE];P?(U-L"—"*_'dT#}

'

gi» 92, 91/2 = 03/2

!

- dv
IgpH = f (1- 33)(0'1/2 - '5"3/2)—
Vih vV

1

I'h = gl(man) dx
A
[y = /0 go(z, Q%) dx




g1(z) and g,(z) at Constant £

2,(x) & g(x)
=

[ ] . ®
6 GeV

1.7 GeV




g1(z) and g;(z) at Constant Q°

&,(x) & g (x)
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\ Conclusion |

e gi(z,Q?) and ga(z,Q?) for the neutron have been
measured at Q% < 1GeV? region

e Various integrals have been tested

= GDH Sum Rule

— Transition from Q2 > 1 to small Q?

observed
— More interesting results expected from

future JLab experiment at even smaller Q?
-+ ' (Q?)
— Much improved precision compared to

SLAC data
— With JLab Hall-B data combined, study of

Bjorken Sum

- '>(Q*%) and d, matrix element have been
measured at small Q? for the first time.

e Future
= Small angle GDH experiment
=» Spin duality for the neutron
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Experiment E01-012
Measurement of Neutron (3 He) Spin Structure Functions in the
Resonance Region

Spokespeople: N. Liyanage, J P.Chen, S.Choi

e A precision measurement of neutron spin structure functions in the resonance region up
to Q% = 5.5 GeV?.
Test quark-hadron duality in spin structure functions.

A first test of spin-flavor dependence of duality

e Duality— Powerful tool to study very high x behavior.

e Understanding quark-hadron duality will help us understand confinement of
quarks In protons and neutrons
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