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Leading and higher twist TMDs in a spectator model
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Foundations 

u  The quark-quark corrector
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u  In the spectator model, the sum of all possible intermediate states in the definition 
of the correlator is effectively replaced by the spectator diquark



Foundations 

u  A more common used quark-quark correlator (at first leading order)

4

u  The nucleon-quark-diquark scattering amplitude 



Foundations 
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Foundations 

u  When summing over all polarization states
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u  The nucleon-quark-diquark vertex

u  The coupling factor of the nucleon-quark-diquark vertex



Foundations 

u  Di in the denominator are propagators
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u  The vertex between the gluon and the scalar or axial-vector  diquark



Formulas 

u  For the twist-2 case, there are eight TMDs, six for T-evens and two for T-
odds (the red ones)
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Formulas 

u  For the twist-3 case
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Formulas 

u  For the twist-4 case, it has similar forms as the twist-2 case 
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u The results of TMDs at twist-2   

11

TMDs in light-cone transverse polarized diquark 

2 T-odd: 

Some symbols: 
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TMDs in light-cone transverse polarized diquark 

6 T-even: 



u The results of TMDs at twist-3  
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TMDs in light-cone transverse polarized diquark 

8 T-odd: 

Some symbols: 
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TMDs in light-cone transverse polarized diquark 
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TMDs in light-cone transverse polarized diquark 

8 T-even: 
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TMDs in light-cone transverse polarized diquark 



u The results of TMDs at twist-4 
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TMDs in light-cone transverse polarized diquark 

2 T-odd: 

Some symbols: 
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TMDs in light-cone transverse polarized diquark 

6 T-even: 
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TMDs in light-cone transverse polarized diquark 

u The results of TMDs at twist-4 are given for the first time and we find 
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SUMMARY

u Those formulas with model-input of various coupling factors can be used to calculate 
physical observables in explicit physical process. (see our privious work )
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u We can confront theoretical predictions with experimental data for better 
understanding of the three-dimensional picture of hadron. 

u We build an analytical framework for the calculations of TMDs under the quark-
diquark spectator model.

u We can also calculate the transverse momentum dependent fragmentation 
functions (FFs) in a similar way.



THANK YOU!
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