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Impact parameter dependent quark distributions

g(z,by) for unpol. p

ﬁi(fT’L)

e r = momentum fraction of the quark

o b= 1 distance of quark from L center of
momentum

small z: large 'meson cloud’

larger x: compact ’valence core’

o z — 1: active quark becomes center of
momentum

<+ b, — 0 (narrow distribution)



Impact parameter dependent quark distributions

proton polarized in +Z direction
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sign & magnitude of the average shift

- model-independently related to p/n
anomalous magnetic moments:
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GPD <— Single Spin Asymmetries (SSA)

example: yp — X
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e u,d distributions in L polarized proton have left-right asymmetry
in L position space (T-even!); sign ’determined’ by k., & kg
o attractive FSI deflects active quark towards the CoM
— FSI translates position space distortion (before the quark is
knocked out) in +g-direction into momentum asymmetry that
favors —g direction — ’chromodynamic lensing’

= Kp,kn <—> sign of SSAIIMNI (MB,2004) )

o confirmed by HERMES p data; consistent with vanishing isoscalar
Sivers (COMPASS)



Angular Momentum Carried by Quarks

relate to impact parameter dependent quark distributions ¢(z, b ):

e Thus J7 =my [ dxzr¥q(x,r,) with b¥ =¥ — ﬁ, where
q(z,r ) is distribution relative to CoM of whole nucleon

o recall: g(x,b ) for nucleon polarized in +Z direction
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o X.Ji (1996): rotational invariance = apply to all components of J

@ partonic interpretation exists only for | components!




Sign of Boer-Mulders Function

q with polarization )
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o transversity distribution in
unpol. target described by
chirally odd GPD Ep

e E7 > 0 for both u & d quarks

e connection hi (7,k,) < Er
similar to fi(2,k ) < E.

< hi(z,ky) <0 for
u/p,d/p,u/m,d/T, ..




