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Strange Overview
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o Origins of mass: my(N|5s|N)
o Spin contributions As
o Electromagnetic currents: Gp & Gy,

o Lattice calculation



Origins of mass
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Mg ~ 5MeV Leinweber et al.
mpy ~ 940 MeV

o Mass dynamically generated by quark-
gluon interactions

o What is the role of strange quarks?



Gell-Mann—QOkubo relation My, M, Ms., M=

mS<N|§S‘N> sZ s ) VeV
Nelson & Kaplan PLB(1987)

h SU (3)chiral limit
measures v M]]zl ys _MN ( )C iral limi

OCD Lagrangian ~ ...5(ID +my)s
oMy

an
evaluated at physical point!

ms(N|5s|N) = my



Chiral Perturbation Theory
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FekaTns i KNOWN: Low-energy behaviour
— o= UNKNOWN: Short distance effects

Borasoy & Meissner (1997)

High-order calculation e

oMy MODEL to determine

mg ams — 113+ 108 MeV UNKNOWN!




Strange Loops
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o What is the correction to the nucleon mass
from this loop?

o Chiral phenomenology, excellent description
of loop effects



[ attice Results
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[ attice Results
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Modelhng Strangeness
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Strange spln content
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Polarised deep-melastic scattering

/dxgl

axial charge

hyperon decay 3F — D Bass (2004)

As = —0.101+0.04

Semi-inclusive reactions

As = 0.028 =0.033 £0.009
over measured range HERMES PRD(2005)




Electromagnetic Structure
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Strange form factors Gy & Gy,

o Hot topic:
SAMPLE, HAPPEX, MAINZ/A4, GO

o Parity-violating electron scattering (PVES)

o Elastic form factor measurements with
polarised electron beam



PV asymmetry
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Calculation of Anapole Moment
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Chiral perturbation theory

Low-energy constants determined
by resonance saturation MODEL



Calculation of Anapole Moment
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[ attice Results
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Dong et al. PRD(1998) Gy = —0.36+0.20
Mathur & Dong NPB(2001) G*, = —0.27 +0.10

-0.06

Lewis et al. PRD(2003) G3,(0.1GeV?) = 40.05 -

Leinweber et al. PRL(2005) G, = —0.0464+0.019



Charge Symmetry Constraint
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Disconnected Loops

. - . s w8 - ¥ B i = ’ . g -
PO TS b B 4, Tt GRS Prvmais A S 1ty S0 S ST e s SV b b A B OISR e i e P i i BN

@u,d,s - ; ;
Oy = e e e R e

On— G2 1G5 / =

el — R
253 ( 'R, ) OCD equality for m, = my

'R ='G3,/'G, = 0.13940.042




1.4

1.3

1.2

1.0

0.9

0.8

Constraint on GMs
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Quenched Approximation
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u-quark in the proton
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_'Magneuc Moments
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~ Final Result

e e e v S LE o o
i e . PN




Strange Si1gns
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Lightest Stmnge dof wupllng to proton
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Try this at home: G >0

Slowly creep up on a proton from a long distance,
first strange thing you’ll see: a K meson!



Summary
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o Strangeness in the nucleon is interesting

o Nucleon mass ~-5% (maybe -30%)

o Momentum ~3%, Spin ~-10% (’maybe “+ ")
o Electric/Magnetic form factors

o work in progress
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