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SPIN STRUCTURE OF THE NUCLEON
AT SEAC
Sum Rules, Gluon Spin and Nuclear Corrections
P. Bosted, April 2002

# Final Results on g;. NLO Fit
# Nearly Final Results for g¢;. Sum

Rules

o /utnre: Open Charm Photoproduc-
tion and AG(z).

# ue. GDH Sum Rule



‘ POLARIZED DEEP INELASTIC SCATTERING
Detector
| Polarized Beam e
.g & or
‘ e
: — S —
i dﬂ:i o :;}." f ¥ el ey vole ) E.{?E.
'E n‘.{: et 2 : 2k — _fj\‘ Ig] {-,:j-:" {:2“} . j,—_ __E__ I.‘-- il :1 i '_f.i'l'r': :_-'-i":--h .::T::.l-- ]
= i il e : ; e
ah g L .,
A . s PE sin{@ g e Qb A LT L
o i
g: and g; are the polarized structure
E functions. :
— Ay is primarily sensitive to g,

—= A | 18 more sensitive to gs
== fi. includes contribution from kine-
matics and unpolarized structure func-
tions
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E155 MEASUREMENTS OF g and g7
» Measured in 1997: published 2000.

s Electron beam 48 GeV, polarization
Py =083

» NHj3 target for protons, polarization
P; = 0.8, dilution factor f = 0.16

# LiD target for deuterons, P, = 0.25,
f = 0.22. °Li treated like unpolar-
ized o plus polarized d.

s Neutron results from proton and deuteron.

# Spectrometers at 2.75, 5.5 and 10.5
degrees.

» Kinematics: 0.014 < x < 0.9,
1 < Q2 < 40 GeV?Z,
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Nuclear Target Corrections

Bt ph 1 s Gk
o Sl e
—+ Py accounts for beam polariza-
tion, target polarization, and dilu-
tion factor. [Radiative corrections
are also made].

— for NH3 C; = 0 and C,; accounts for
polarized ' N, polarized opposite to
free protons because acts like single
proton “hole”.

—for NH3 O, = 1 - 011 = P/ 8

ranges from 1.01 to 1.04.

— for LiD €, =~ 1.86 because 5Li very

much like 0.86 of a free deuteron,
plus spectator a particle.

-« LiD also has 6% "Li, which has an
unpaired proton, and gives a non-
negligible (5 correction.
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GLOBAL PQCD FIT TO g,

e At Q? = 5 GeV? find quark singlet
contribution:

AY = 0.234+0.04{ stat) = 0.06{ syst)

(low compared to Ellis-Jaffe predic-
tion of 0.58).

# Proton first moment:

[ = 0.118 &+ 0.004 + 0.007

# Neutron first moment:

' o= —).058 + 0.005 4= 0.008

¢ Bjorken Sum Rule:
[P = 1T'T = 0.176 £ 0.003 £ 0.007
(in agreement prediction 0.182 &+
0.005).

published: Phys. Rev. Lett. B463 (1999) 339; B493 (2000) 19,
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Gluon Contribution AG(5 GeV?)

NLO fit (M5): 1.8 105 t14

s Seheme dependence is expected

{different treatment of axial anomaty )
—+ Indication of positive contribution

s Frrors smaller with inclusion of K155 data

imPRoevEMENT WoLLD REALIRE
L AR GER (%, %) RANGE WITH
SMimi  ealons ;




E155x MEASUREMENTS OF gf and gd

# Measured in 1999: to be published
soon.

» Electron beam 29 GeV and 32 GeV,
polarization P, = 0.83

« NH; and LiD targets as in E155.

# Spectrometers at 2.75, 5.5 and 10.5
degrees.

s Kinematics: 0.02 < & < 0.8,
1< @° < 30 GeV?2.
« Compare to Twist-2 Wandzura-Wilczek:
WWo y dy

g (2. 0% = —gi(2.Q)+, —ai(1, Q")
i L
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MEASUREMENT OF
GLUON SPIN DISTRIBUTION
IN NUCLEONS
USING POLARIZED OPEN CHARM
PHOTOPRODUCTION

S. Rock, D. Crabb, P. Bosted co-spokespersons
Planned to run in 2004

http:www.slac.stanford.edu/exp/el61/



RESULTS FOR g; VRS Q?
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THE TWIST-3 d; MATRIX ELEMENT

1 ' ¥ . T I B A
dy = 3 | z*[ga(x. Q7)) — g.l{ Wiz, Q%)]dx

is a measure of twist-3 quark-gluon correla-
tions (if myhr /M, neglected).
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COMPARISON OF EXPERIMENTS |

ESTIMATED PROJECTED ERROR
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POLARIZED PARTON DISTRIBUTIONS
FROM pQCD EVOLUTION EQUATIONS.

THE FIT OF

Gluck, Reya, Stratmann and Vogelsang (1999)
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'HOW TO MEASURE Ag(x, Q%) DIRECTLY

POLARIZED PHOTON BEAM
POLARIZED LiD TARGET

PHOTON-GLUON FUSION

F\'f_f? v Photon-Gluon Fusion
L.

( c




'HOW TO MEASURE Ag(x, Q%) DIRECTLY

POLARIZED PHOTON BEAM
POLARIZED LiD TARGET

PHOTON-GLUON FUSION

F\'f_f? v Photon-Gluon Fusion
L.

( c
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| EXPERIMENTAL STRATEGY|
¢ HIGH POLARIZATION TARGET
# HIGH POLARIZATION BEAM
s MEASURE MOMENTUM of u

— High Field Magnet
— Fine Grain Hodoscopes
— Good Time Resolution

# ABSORB K and # BEFORE DECAY

— ~ 10 Interaction Lengths (38 R.L.)
— Monte Carlo Predicts Rates
:’ ~ Asymmetry Very Small (E155)

| ~ Two Absorber Setups
75% and 25% of Time

-‘ — Multiple Scattering of g Almost the Same
e VETO putu~ PAIRS

r (B-H, J /v, VECTOR MESONS)

- Some Singles Remain (Acceptance)

— Calculate Based on Pairs and Known o
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Tag Charm With Single Decay u

Dt B R

produced(%) 19 63
Branching Ratio(%) 17 7
fraction of u* (%) 37 47
_____ e
produced(%) 21 71
fraction of pu~ (%) 40 53

BACKGROUNDS)

mmf?wmm
o P P

@ u FROM K and # DECAY (Long Lifetime)
# Bethe-Heitler ¢ PAIRS

e J/¢y DECAY (Small)

¢ VECTOR MESON DECAYS (Small)

# ASSOCIATED PRODUCTION (Small)

s FINAL STATE INTERACTIONS (Small)
¢ DIFFRACTIVE PRODUCTION (Small)

[f‘:—l{:TE_iéNRTE m ETHD..Dj

¢ DETECT Twoeo Muolks (ONE BRom
ERCH CHARMm @Atk (vwote STupy/
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TWO MORE g SUM RULES

» The Burkhardt-Cottingham sum rule
predicts:

1 galax)de = 0,
# For0.02 < z < 0.8at Q* = 5 (GeV /c)%
we find —0.034 + 0.008 for proton
and —0.002 + 0.011 for deuteron.

» Disagreement for proton could be
due to low-x.

» Efremov-Leader-Teryaev Sum Rule
(assuming isospin symimetry):

h i pe s i S e Gy e (s G
o xlgl(x)+2g5(x)—g7 (x)—2g4 (T ) |dx

|

e We find —0.009+0.008 at Q*—2.5
GeV?, consistent with prediction.

» Low-x region suppressed by x-weighing
in integral, test more conclusive than
for B.C. Sum Rule.






