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Outline

- Fracture Functions

- Semi-inclusive distributions ( initial state )
- Applications ( Diffraction )

- Scaling in diffraction (recent results)

Initial states in hadronic processes:

Multiple hadrons within FF formalism

New Jet-like Fracture Functions

 



 Semi Inclusive Deep Inelastic Scattering
Current Fragmentation
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 Semi Inclusive Deep Inelastic Scattering
Target Fragmentation

Hadrons may also come from elsewhere !

l

l!

h

MP

l

l!

h

fP

D

Fracture Function

 Fracture Functions  = Fragmentation + structure



Properties:



The  combination of the Fracture Function with the target-Fragmentation 
evolution

gives the evolution equation:

Homogeneus ( usual Altarelli Parisi type) term  +  Inhomogeneus term 



Several properties:

1)  Fracture Functions satisfy unitarity 

2)  Fracture Functions 
factorize 

M.Grazzini,L.Trentadue and G.Veneziano,Nucl.Phys.B519(1998)394
J.Collins,Phys.Rev.D57(1998)3051

3)  Extended M(x,z,t,Q2)-Fracture Functions satisfy 
Gribov-Lipatov-Altarelli-Parisi type evolution 

equations



  Applications:

 Diffraction:
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 Next-to-leading Fracture Functions



Other interesting applications and 
developments:





 Fracture Functions : spin dependent



Transverse Momenta
F. Ceccopieri, L.T., 
Phys.Lett.B (2006)





[8] M. Anselmino et al.













Extension to multiple hadron
distributions
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Di-hadron Fracture Functions









n-hadrons



Jet-like Fracture Functions
for

inclusive initial state radiation





 Catani  Dokshitzer Webber







Drell-Yan 



Conclusions

Alternative QCD based approach to initial 
state radiation including target remnants

QCD evolution known

NLO and NNLO improvement + coherence 

Useful framework to investigate factorization

A potentially useful tool for minimum bias and 
underlying event




