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Preliminaries
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In particular

vqn(µ) =

Z 1

0

dx xn−1q(x, µ2) = 〈xn−1〉q

aqn(µ) =

Z 1

0

dx xn∆q(x, µ2) = ∆nq aq0 = ∆q, gA = ∆u−∆d

t
q
n(µ) =

Z 1

0

dx x
n
δq(x, µ

2
) = δ

n
q t

q
0 = δq, gT = δu− δd

2

Z 1

0

dx x
n
g1(x,Q

2
) = e1,n(Q

2
/µ

2
, g(µ

2
)) an(µ)

2

Z 1

0

dx x
n
g2(x,Q

2
) =

n

n+ 1

h
e2,n(Q

2
/µ

2
, g(µ

2
)) dn(µ)− e1,n(Q

2
/µ

2
, g(µ

2
)) an(µ)

i

↑
Twist-3

No parton model interpretation
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Off forward
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Dynamical Wilson Fermions Nf = 2 Nonperturbatively O(a) improved

0.07 fm . a . 0.12 fm , 1 fm . L . 2.2 fm
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Axial and Tensor Charge

MS , 4 GeV2

gT ≈ gA

Soffer bound 2gT ≤ 1 + gA saturated
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Chiral extrapolation
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The Structure Function g2(x,Q2) and Higher Twist

Second moment
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(Orbital) Angular Momentum
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Orbital angular momentum

Jq = Lq + Sq, Sq = ∆q

Lu+d = 0.03(7) Lu−d = −0.45(6)

↑
Valence quarks only

· · · but strong cancellations
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Generalized Parton Distributions
H(x, b2) =
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⇒ Probability interpretation
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Spatial resolution: δz⊥ ∼ 1/Q
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Axial Tensor
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n = α0 + α1
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Conclusions

• Spin and transversity distributions look very similar In particular: gA ≈ gT

• d1 ≈ d2 ≈ · · ? · · ≈ 0 Higher twist contributions turn out

to be surprisingly small

• Lu+d ≈ 0

• 3-D Modelling of the nucleon in terms of quarks can be

done on the lattice. First results on the charge, spin

and transversity distribution look promising

Waiting for experimental results

• To better constrain the generalized form factors need

results for higher moments and on larger lattices

• To safely extrapolate to the chiral limit need to do

simulations at mπ . 300 MeV

Probably this can only be achieved

with overlap fermions

18


