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- access to TMD PDFs through analysis of azimuthal 
  modulations of hadrons produced in SIDIS off polarized 
  (longitudinal or transverse) and unpolarized nucleons
- the magnitude of a specific azimuthal modulation relates 
  in the quark-parton model to a convolution of a specific 
  TMD PDF and fragmentation function, describing the 
  fragmentation of a quark into a hadron, e.g., the spin-
  independent (transverse-spin-dependent) quark 
  fragmentation into an unpolarized hadron      (        )

Sivers amplitudes

Wigner distributions 

describe distribution of partons inside nucleon in six dimensions, 
i.e., momentum space (longitudinal    and transverse     ) and
       position space    
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strong evidence for 
quark orbital angular 
        momentum

name TMD PDFs description

spin-independent spin-independent quark distribution in unpolarized nucleon

helicity-difference helicity-dependent quark distribution in longitudinally polarized nucleon

transversity transverse-spin-dependent quark distribution in transversely polarized 
nucleon 

Sivers spin-independent quark distribution in transversely polarized nucleon, 
describing quark transverse momentum and nucleon spin correlation

Boer-Mulders transverse-spin-dependent quark distribution in unpolarized nucleon, 
describing quark transverse momentum and spin correlation

pretzelosity transverse-spin-dependent quark distribution in transversely polarized 
nucleon, describing quark transverse momentum and spin correlation

worm-gear (I) transverse-spin-dependent quark distribution in longitudinally polarized 
nucleon, describing quark transverse momentum and spin correlation

worm-gear (II) helicity-dependent quark distribution in transversely polarized nucleon, 
describing quark transverse momentum and spin correlation

sensitive to non-spherical 
        shape of proton
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The eight leading-twist TMD PDFs describing the DIS cross section for hadron production.
The TMD PDFs in the first three rows are the only TMD PDFs that survive integration over    .
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