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Motivation

Semi inclusive processes
exhibit single spin asymmetry (SSA) effects

Different contributions, one Is from T-odd
Transverse Momentum Dependent parton distributions (TMDs)

T-odd TMDs are present
due to the final state interactions (FSIs)

Can FSls be factorised, explaining the SSA as
the convolution of a spatially distorted distribution of partons
and a lensing function?
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How IPDs and TMDs can be related?
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Burkardt PRD69 (2004)
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“Eilkonalization” of the Wilson gluon

Is It enough to factorise the Final State Interactions?




No...

The Final State Interactions operator should:

1) connect Fock states with the same  2) transfer the total transverse
number of constituents and the same  momentum 1, /(1 — x) to the

parton, helicity and color content; whole spectator system:;

3) NOT transfer momentum 4) transfer a fraction x; = W;r/pJr of

in the light-cone directionto  the total transverse momentum to each
the spectator system; constituent of the spectator system.
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Models and the lensing relaition

When does it work?

Two-body system:

Pion (q'antiq pair) Gamberg, Schlegel PLB635
Scalar diquark model for the proton Burkardt NPAT35

When does it NOT work?

Many-body system:

Three-quark model for the proton Pasquini, Yuan PRD81
Massive remnant with spin > 1/2:

Axial-vector diguark model for the proton

Bacchetta, Conti, Radici PRDY/8
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How do we study the models?

Light-Front Wave Functions

P, A) :C]>3q—|-g>—|----

Probability amplitudes of the corresponding Fock state

All parton distributions can be written as
an overlap of Light-Front Wave Functions
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Gamberg, Schlegel PLB685 (2010)
Pion

Instead of unpolarized quark in a transversely polarised hadron
transversely polarised qguark in an unpolarized hadron:

Boer-Mulders function
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Proton
. Three-quark
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Burkardt NPA735 (2004) Bacchetta, Conti, Radici PRD78 (2008)

Proton

quark-diquark
bound system

Scalar diguark: OK

Inclusion of longitudinally

v
polarized diquark

Vector diguark

A Only transverse
polarisation allowed
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Conclusions

Starting point: T-odd TMD contribution to SSA
as convolution of lensing function and IPD?

full-QCD answer: NO
T-odd TMDs are independent from IPDs, they are both integrals of
Wigner Distributions ("“mother distributions”)

Model’'s answer: YES and NO
It depends on the model

Our answer:
a set of necessary and sufficient conditions
for the FSls to be factorised

Take home message:
models are incredibly useful tools for phenomenological investigations,
but great care Is needed extending model-induced relations.



