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Proton charge radius
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[ need extrapolation based on yPT ] [ finite volume effects ] [ discretization errors
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Lattice simulation of the axial vector coupling g, (1)

[ iso-vector axial vector current ]
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Lattice simulation of the axial vector coupling g, (1)

[ iso-vector axial vector current ]

[
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Lattice simulation of the axial vector coupling g, (1)

[ iso-vector axial vector current ]
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[ chPT (SSE with A-DOFs) based on Hemmert, Procura, Weise PRD 2003
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Lattice simulation of the axial vector coupling g, (1)

[ iso-vector axial vector current ]
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[ chPT (SSE with A-DOFs) based on Hemmert, Procura, Weise PRD 2003 ]
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Lattice simulation of the axial vector coupling g, (1)

[ iso-vector axial vector current ]

[
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Lattice simulation of the axial vector coupling g, (2)

[ LHPC/MILC PRL 2006 ] [ Bernard, Meil3ner hep-ph/0605010 ]
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 possible difference sin Ag ,(L) compared to SSE ] [ inspiring ongoing dicussion. .. ]
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The GFFs A Band C
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Momentum fraction of quarks in the nucleon
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Momentum fraction of quarks in the nucleon

QCDSF/UKQCD
[ QCDSF/UKQCD unquenched improved Wilson ] [ QCDSF quenched overlap ]
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Momentum fraction of quarks in the nucleon - ratios

[ quenched domain wall ] [ staggered sea + DW valence ]
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Lowest two moments of the Soffer -bound g+ Ag > 2|5q| in lattice QCD

from QCDSF/UKQCD PLB 2005, unquenched improved Wilson ]
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if cancellation for ratios works, this is a lattice prediction for the Soffer bound
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Quark spin and OAM contributions to the nucleon spin
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Quark spin and OAM contributions to the nucleon spin
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[ normalized lattice results compared to parametrization/ansatz by Diehl,Feldmann,Jakob,Kroll EPJC 2005 ]

{based on nucleon form - factor data, CTEQ —PDFs and the ansatz H(x, ¢ = 0,t) = q (x) exp (t fv(x))}
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Parametrizing the GFFs: The p-pole ansatz

[ needed to get GPDs/GFFs in impact parameter space }

A(0)

p - pole ansatz A(t) = (1—t/m§)p

A(b®) = C(A(0),p)b* 'K, (mb)

/for finite densities, we need\

e ™
(Mellin moments of) quark HAH : p>1
densities should be well > — 3

EE.: p>—

Kbehaved forb -0 and b — o ) g 2

\ HT . p > 2 /
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Testing the dipole parametrization
QCDSF/UKQCD
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,3d"-nucleon structure (unpolarized) — momentum space

higher moments n correspond
to larger momentum fraction x {<P+,RL =0|p(x,b, )‘Pﬂ,l:eL = o> = H(x,b?)=q(x,b> )}
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,23d“-nucleon structure (unpolarized) — coordinate space

4 . . )
b, = distance of active quark
Z Xf, . (as x — 1, the distribution peaks
to the CM R, = Z » | around R and R
L .
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Preliminary results from LHPC/MILC for ratios of GFFs
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Spin densities in the transverse plane
based on M. Diehl (DESY) and Ph.H., EPJC 44 (2005)
[ spin density for transversely polarized quarks ] @SX
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Preliminary results for the tensor GFFs
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Preliminary results for the spin densities

QCDSF/UKQCD
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Deformed quark densities and spin asymmetries

Sivers - function f;(x,m) probes correlation of transverse £l S, 1~ _J. OXE. (x00) =B, (0)= -«
nucleon spin and intrinsic transverse momentum 1Tgi7 L g\ 10,9 q

| Burkardt PRD 2005 |
|

Boer - Mulders - function h;(x,p, ) probes correlation of B IE- (x0.0 5 0
transverse quark spin and intrinsic transverse momentum 19(%P.) _.[ XEg(%0,0) =—Br14(0)
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Summary and outlook

[finite volume effects in g, can be interpreted using chPT ]

[first indications for bending in m_ towards experimental results J

[ overall compatibility of lattice simulations with parametrizations and model calculations ]

[ spin densities are strongly distorted for transversely polarized quarks and nucleons J

[ possible implications for sign/size of Sivers and Boer-Mulders functions (M. Burkardt) ]

[ pointing towards sizeable (single spin) asymmetries J

[ unquenched simulations with m_<300MeV in progress ]

[chPT calculations for e.g. momentum fraction in progress]
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