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A simple model to calculate the full transverse spin structure function 
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Polarized  hadron structure 

Valon model for extacting hadron structure 

Transverse spin structure function 



  Spin is everywhere… 
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Probability to find parton with spin aligned/anti-aligned 
to proton spin 

Analogy with un polarized case: 

N N 

Where: 

The first moment is a measure for the quark contribution to the proton spin. 



 Study of Nucleon Structure function in the Valon model 

•Valon : valence quark and 
  its associated sea quarks and gluons. 
•The structure of a valon arises from the 
  perturbative dressing of the valence quark  
in QCD. 
•The valons carry all the momentum of nucleon 
and the  quantum number of valon is the quantum 
 number  of its valence quark. 
•They play a role in scattering problems as 
 the constituent quarks do in  bound-state problems. 
•At sufficiently low value of Q2 the internal structure 
 of a valon cannot be resolved. 
 

The existence of the valon can be inferred from the measurement of the 
Natchmann moments of the proton structure functions at Jefferson laboratory. 
They point to the existence of a new scaling that can be interpreted as a 
constituent form factor consistent with the elastic nucleon data. They suggest 
that there exist extended objects inside the proton and the size of these 
constituents are 0.2-0.3 fm.(hep-ph/0301206v2) 

 



The structure function of a hadron is convolution of two distributions: 

Structure function of a 
v valon. It depends on 
Q2 and the nature of 
the probe. 

 

Summation 
is over the 
three valons 

 

Describes the 
valon distribution 
in a proton. It 
independs on Q2. 

Proton 
structure 
function 

 

• valon distributions in proton.  
• Structure function of a valon.  

 
In an unpolarized situation we can write: 



PDF in a valon. 
It comes from 
solving GLAP.eq in a 
valon 

 

Valon distribution 
in proton 

PDF in 
proton 

 

If you know PDF in a valon, you can get PDF in proton as: 

Un-polarized structure of nucleon  in the framework  of valon model had been studied in : 

Firooz Arash & Ali.N.Khorramian-Physical Review C 67,045201 (2003) 



PPDF in valon model 

PPDF in 
proton 

 
Summation 
is over the 
three valons 

 

PPDF in a 
valon. It 
comes from 
solving the 
DGLAP eq. 

Valon 
helicity 
distribution 
in proton 

 

Polarized hadron 
structure in valon model 

Polarized 
structure 
function 
of proton 

 

Valon 
helicity 
distribution 
in proton 

 

Polarized structure 
function of a v valon. 
It depends on Q2 and 
the nature of the 
probe. 

 

Polarized Nucleon Structure in valon framework: 





Transverse structure function is made of two components: a twist-2 part and 
 a mixed twist part: 

Only these two groups calculated the  twist-3 part: 



We have these sum rules : 





This part is important 









Nuclear Physics A 831 (2009) 243–262. 



The twist-2 and twist-3 matrix elemet operators ,a2 and d2, for the proton and the deuteron, 
 calculated in the valon model. Also included the experimental data and the results from 
 other theoretical investigations. 



The results for the Burkhardt-Cottingham sum rule. 



Conclusions 



Thank you for your attention 
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