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Overview

brief introduction to (nucleon) GPDs

outline of computation of

moments of GPDs in lattice QCD

selected lattice results on

-transverse spin densities

-Soffer-bound

summary/outlook

deeper and more detailed insight into

transverse spin hadron structure

Burkardt:

deformation of spin densities

single spin asymmetries
Sivers effect

Boer-Mulders effect

motivation

outline
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Brief introduction to GPDs
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8 real functions needed for a complete description

of the nucleon quark structure at twist 2 
(M. Diehl, EPJ C19, 2001)
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Basic features of GPDs
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Parametrization in terms of tensor GPDs

elementsmatrix of   

  moments Mellin n
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τ
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Overview – computation of GPDs on the Lattice

choose nucleon source/sink
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use translation operators

parametrize matrix element of local

ops in terms of generalized form factors

finally, we equate the lattice ratio 3pt/2pts 

and the continuum parametrization for

different momenta and indices simultaneously

this gives an (overdetermined) set of 

linear equations which is solved to obtain the GFFs
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H(4) tensor operator index combinations on the lattice for n=1,2

Göckeler, Horsley, Ilgenfritz, 

Perlt, Rakow, Schierholz, Schiller,

Phys.Rev.D54:5705-5714,1996

Göckeler, 2005
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be aware of operator mixing for n>2:

Göckeler, Horsley, Perlt, Rakow, Schäfer,

Schierholz, Schiller, NPB 717, 2005
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tensor GPDs – some „raw“ data
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tensor GPDs – continued
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Improved positivity bounds including tensor GPDs
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Summary/Outlook

preliminary lattice results on transverse spin densities show

complex interplay of spin and coordinate degrees of freedom

Soffer-bound saturated to 60%-80%

plan to study the second moment of the transverse spin-densities

new positivity bounds on GPDs will be investigated

implications for Sivers and Boer-Mulders functions (M. Burkardt)


