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Light Cone Wave Function of the Proton
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% classification of LCWFs in orbital angular momentum components  [Ji, J.P. Ma, Yuan, 03;
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time reversal > 6 independent wave function amplitudes
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MODEL
v momentum-space component: spherically symmetric

v' light-front boost to convert the rest-frame spins of quarks in LF spins

v' two parameters fitted to anomalous magnetic moments of proton and neutron

[B.P., Cazzaniga, Boffi, PRD78 (2008)]



Light Cone Amplitudes Overlap Representation of TMDs
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Collins SSA
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Light Cone Wave Function of the Pion
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time reversal —> |2 independent wave function amplitudes

iIsospin symmetry

MODEL

v momentum-space component: spherically symmetric = gaussian shape

v Light-front boost to convert the rest-frame spins of quark and antiquark in LF spins
v'm, and gaussian width fitted to exp. charge radius and pion decay constant

v' Boer-Mulders function of the pion in one-gluon exchange approximation generated from
S-P wave interference

[Efremov, Pasquini, Schweitzer, Yuan, in preparation]



The BM-Pretzelosity Asymmetry in = p Drell Yan
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Boer, PRD60 (1999): BM-pretzelosity defined with a different angular distribution
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Gaussian Ansatz

numerator denominator
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COMPASS kinematics: x, x. =Q?/s with Q? =20 GeV? and s=400 GeV?

convolution integral solved exactly, through numerical integration

-  (aussian Ansatz
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Scale dependence

< At the hadronic scale g of the model the valence quarks carry all the momentum of the
hadrons — <x (uq2)>y =1

< To fix the scale u, we evolve back the experimental value of <x(Q?)>, at large Q2 until we
match the condition <x (1y?)>, =1

Proton: g =307 MeV Pion: pg =335 MeV

< Evolutions equations for h;+- and h;* are not yet known — we include “"approximate”
evolution effects using the evolution equations of the transversity
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Model dependence from f,P and f;
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Summary

% Pretzelosity from SIDIS:
preliminary results from COMPASS and HERMES
data consistent with zero, in agreement with our model predictions

demanding to learn anything about h* ;1 from SIDIS

* Pretzelosity from Drell-Yan:
model results are encouraging!

asymmetry of the order of 2% at large negative xg= x, - x_
where the Gaussian Ansatz works better within the model

small model dependence from f,P and f;”

to improve the study of the effects of the evolution



