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Generalized Parton Distribution

light-cone: n2=0,  aμnμ≡a+

∫



Parton Distribution in Transverse Plane

Parton density

in b⊥ -plane (x dep.)

Burkardt „00, ‟02 

Diehl ‟02

Small values of Δ⊥ ≤ 350MeV ↔ large b⊥ ≥ 0.56fm

What can we learn about the large  b⊥-asymptotic    

from  χPT approach? 

∼0.56 fm
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QCD operator as a pion probe SU(2)LxSU(2)R

➡ SU(2)V

Light-cone 

operator I=1

Chiral counting rules:
integral convolution

Chiral matching 

+ chiral Lagrangian describing pion dynamics

{,}

Double Distribution



The point-like pion interactions      singular contributions

O()

Local chiral vertex

non-local operator

LO: pion PDF in the chiral limit

then the small parameter  is compensated by δ-function:If

FF



Pion loops and resummation

most singular term

Leading log
Next-to-Leading log

LL approximation

parametrically justified as 

model independent: chiral dynamics includes only 

a lot of technical simplifications



Leading Log resummation: results

small chiral parameter

Recurrence relation:

one loop β-functions for the relevant 

couplings in the  massless  chiral Lagrangian



Simple realistic model for ωn

Small-x:



Small-x:

Small-t and small-x asymptotic   (mπ=0)

The asymptotic is non-analytic with respect to chiral  

small parameter 

impact parameter 



The size of the pion

the eff. size 

of pion

x

“core” 0.31 fm2

Charge radius

14%



Transverse distribution in nucleon

Pion cloud 

is important  at

C.Weiss M.Strikman, ‟03/‟08

but at small values the transverse size of 

pion is important!

then one has to perform the resummation 

discussed for the pion GPDs


