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Collinear factorization does not work at twist-3: 

quark k⊥ （“kT-factorization”) Goloskokov, Kroll 

with Sudakov resummation 
Li, Sterman 
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Collinear factorization does not work at twist-3: 

quark k⊥ （“kT-factorization”) Goloskokov, Kroll 

with Sudakov resummation 
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Summary & ToDo 
at J-PARC GPDs 

 interplay of soft/hard QCD mechanism 

LO      factorization formula is known, but it 
misses soft nonfactorizable mechanism (SNM) 

( )2( )α sO

LCSR at LO        is derived for largely 
model-independent estimate for SNM 

( )0( )α sO

2
t

2
h ( 0.7 Ge V, , ) 

 H E q

- numerical calculation at LO! 
- NLO LCSR quark k⊥, pion pole contri. 
- twist-3 LCSR 1 , *( )λ λ π γ′ −± →LCSRM p n

νγ5
µγ γ



Berger, Diehl, Pire, PLB523(2001)265 

2small ( )t q q′= −

@Belle, Babar 
“exclusive limit of DY” 

0t →( )q x∆



pion-pole contribution using 
pion form factor 2( )π ′F Q

Goloskokov, Kroll 

2( )π ′F Q : important soft nonfactorizable   
contr. was shown with LCSR 

π

π

γ ∗ Braun, Khodjamirian, Maul 
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