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Twist-3 T-odd fragmentation functions  

𝐺⊥ and ෨𝐺⊥ in a spectator model



Outline



Formalism
: 

Semi-inclusive DIS by lepton beam off nucleon target: 



Formalism
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Parameterization

 The q-q fragmentation correlation function



Parameterization

 The q-g-q fragmentation correlation function 
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The spectator model
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 The assumptions: 

 For the fragmentation correlator  𝑞 → 𝜋 𝑋



 Single gluon-loop diagrams corrections to the fragmentation 

of a quark into a pion



• The expression for each diagram are as follows:



 Using the Cutkosky cut rules

 Integrate loop momentum 𝑙

 The result of  𝐺⊥





 We  also apply cut rules to calculate ෨𝐺⊥, the result is led to



 These functions originate from the following integrations:



The numerical result

Half-kT

moment
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 The fragmentation process : 𝑢 → 𝜋+

 The relation 



The numerical result

 We adopt a Gaussian form factor for the coupling

 The value of the parameters in this model 



The numerical result

 The dashed and solid lines represent 𝐺⊥1/2 𝑧 and 
෨𝐺⊥1/2 (𝑧) for the case 𝑢 → 𝜋+.  We find that their 

magnitudes are both sizable, although the size of ෨𝐺⊥ is 

smaller than that of 𝐺⊥.

The collinear  function vs z

The collinear  function vs z



Summary

 The twist-3 T-odd fragmentation function 𝐺⊥ and ෨𝐺⊥

were calculation in the spectator model.

 The result is free of light-cone divergence, and find that 

the relation holds approximately in the model.

 Our  result implies that ෨𝐺⊥ may provide considerable 

contributions to the longitudinal beam or target SSAs at 

the twist-3 level.
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