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∙ Deep inelastic semi-inclusive reaction : 
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Variables set:



∙ Due to QCD-factorization [2], SIDIS cross-sections in the 
current fragmentation region is expressed in terms 

of universal: 

➥ Distribution functions (F) 
 from inclusive DIS.
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➥ Fragmentation functions (D) 
            from



∙ Hadron production in the target 
fragmentation region  is realized through

 fracture functions [4]                         :
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➠ If h is collinear to proton remnant, new singularities [5] arise.
 

➥Factorization of collinear [6] and soft [7]  singularities 
into M has been proved.  



➥ Leading twist SIDIS cross section is thus:
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current  target
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∙ QCD predicts the scale dependence of M :



• Sources of transverse momentum in

Intrinsic distribution       [8]      

Radiative 

kT

qT

pTIntrinsic fragmentation     [8]      
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PT≈pTzhkTDetected hadron transverse momentum :
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But the cross-section 

✔

✔

✘

depends indirectly on       !  
  

qT

[8] M. Anselmino & al. ,  Phys. Rev. D71, 074006 (2005)
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• Time-like TMD DGLAP evolution equation

Q2
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u 1−uQ2=PT
2

pT

Branching kinematics:
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• Space-like TMD DGLAP evolution equation 
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1−uQ2=qT
2kT

Branching kinematics:



• Fracture functions TMD evolution equation 
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Current fragmentation Target fragmentation

[9] X. Ji, J. Ma, F. Yuan   Phys. Rev. D71, 034005 (2005)

✘

✔

✔

✔ [9]

Factorization:
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∙ Numerical solution of TMD evolution equation: quark up 
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∙ Numerical solution of TMD evolution equation: gluon 
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★ The spread of transverse momentum
is enhanced by small-x gluon dynamics

☛ quark channel at large x:
resum soft gluons to extract  

intrinsic            properlykT ,0
2 

kT ,0
2 =0.2GeV2
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➥ Current fragmentation:      electroproduction
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∙ Phenomenology:
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∙ Conclusions: 

radiative transverse momentum can be quantitatively
taken into account using TMD DGLAP evolution equations;

we have a five-dimensional description of SIDIS 
final state both in current and in target fragmentation
region. 

QCD dynamic drives the smearing of       ; PT

if factorization holds for TMD fracture functions  


