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Lecture 1

* Introduction
* Tour in phase space
 Galileo vs Lorentz

Lecture 2

* Photon point of view
- Galileo vs Lorentz: round 2
* Nucleon 1D picture

Lecture 3

* Nucleon 2D picture
«-1D+2D=3D
- Galileo vs Lorentz : round 3



Elastic scattering 1/18
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Form factors (FFs) 2/18
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Parametrization (electromagnetic case)
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Form factors (FFs)

Longitudinally polarized nucleon
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Transversely polarized nucleon
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Form factors (FFs)

Transversely polarized nucleon

Origin of EDM : light-front artifact
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Compton’s
Experimental Data
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Generalized parton distributions (GPDs)

Deeply virtual Compton scattering (DVCS)
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Factorization [Collins, Freund (1999)]
Evolution @ NLO [Belitsky et al. (2000)]
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Generalized parton distributions (GPDs)

Nucleon tomography/imaging
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Generalized parton distributions (GPDs)
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Generalized parton distributions (GPDs)

Explicit Lorentz invariance is broken by the preferred light-front direction

Lorentz invariance
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mmsss) o+ and ¢ dependences constrained by Lorentz invariance !



Generalized parton distributions (GPDs)

Lowest moment
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Generalized parton distributions (GPDs)

Generic moment
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Derivative of Wilson line Covariant derivatives



Generalized parton distributions (GPDs)

Generic local operator
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Generalized parton distributions (GPDs)

How to ensure polynomiality property?
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Generalized parton distributions (GPDs)

GPD parametrization

Constraint: & = —2%3—'.2
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[Miiller et al. (1994)]
[Radyushkin (1999)]
[Polyakov, Weiss (1999)]



Generalized parton distributions (GPDs)

Relation between GPDs and DDs
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Summary

Lecture 3

* FFs provide 2D pictures of the nucleon
» GPDs generalize both PDFs and FFs and provide 2+1D pictures
» Lorentz symmetry constrain some variables

by [fim]
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