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Definition of GPDs and TMDs

1. GPDs

• Appear in QCD-description of hard exclusive reactions

• Kinematics
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2. TMDs

• Appear in QCD-description of hard semi-inclusive reactions

• Kinematics
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3. Leading twist GPDs and TMDs

Quarks Gluons
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• Are there non-trivial relations ?



Impact parameter representation of GPDs

• Fourier transform of GPD-correlator (ξ = 0) (Burkardt, 2000)
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• Distortion of GPD-correlator in impact parameter space
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→ Flavor dipole moment of about 0.2 fm for light flavors in nucleon



• Relation between distortion and Sivers effect

→ Large distortion should have observable effect (Burkardt, 2002)
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(Burkardt, Hwang, 2003)

→ First non-trivial quantitative relation between GPD and TMD

→ Relation provides an intuitive picture of the Sivers effect

→ Relation is model-dependent



Model-independent considerations

→ Additonal relations by comparing the GPD-correlator with the TMD-correlator

(Diehl, Hägler, 2005)
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→ Comparison allows one to find (non-trivial) analogy:
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→ Comparison can be extended to other quark and gluon distributions
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• Relations of first type
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• Relations of second type
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• Relations of third type
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Model results

• Scalar diquark spectator model of the nucleon
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• Quark target model in QCD
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• Moments of GPDs and TMDs
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• Relations of second type
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→ Formula holds for all relations of second type

→ Particular cases
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• Relations of third type
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→ Alternative representation for n = 1
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Summary

• So far no non-trivial model-independent relations between GPDs and TMDs

established

• Many relations between GPDs and TMDs exist for perturbative low order

spectator model calculations

• Relations of second type are likely to break down in spectator models if

higher orders are considered

• Model-dependent relations may provide a good qualitative picture

→ Example
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