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Meson Meson electroproductionelectroproduction

Regge
“hadronic”approach:

*Exclusive reactions.

*Small t.

*Small Q2.

*Exchanged particles:

Mesons, baryons. 

GPDs 

“partonic” approach:

*Exclusive reactions.

*Small t.

*High Q2.

*Exchanged particles:

Quarks, gluons.

Question1: Up to which Q2

“hadronic” approach is valid ?
Question2: From  which Q2 “partonic 
approach” is dominant ?



ReggeRegge ““ hadronichadronic”” approachapproach

Meson Baryon

Beyond the resonance region (W> 2 GeV) , the reaction amplitude is dominated by 
the meson trajectory exchanges in the t-channel.

Exp: r + electroproduction:

+ rrrr +

Small Q2
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Generalized Parton Distributions (GPDs)Generalized Parton Distributions (GPDs)

x-xxxx

Large Q2

-1<x<1
 0<x<10<x<10<x<10<x<1
t=(p-p’)2

t=DDDD2222

Ji, Radyushkin, Collins, Strikman, Frankfurt,…(1996)

For mesons the factorisation  applies
only for   longitudinal photons
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GPDs  extractionGPDs  extraction

Pseudo-scalar mesons

Hq,  Eq,  Hq , Eq are defined for each quark  flavor q (u,d,s)
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The e1 – dvcs exper iment (March - May 2005)
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Neutron selection 
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pppp+ pppp0 invar iant mass
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dds/s/dtdt ((QQ22,x,xBB,t)  ,t)  rr ++
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Fit function:
A� t e-bt
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ds/dt (g*p ®®®® pr 0)

Fit by ebt
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Longitudinal cross sectionsLongitudinal cross sections
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““ Hadronic approachHadronic approach”” : : 
JML modelJML model
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GPDs model agrees fair ly
with the data at low xB (high W)

GPDs model misses
the data at high xB (low W)

(*) Guidal, Polyakov, Radyushkin, 
Vanderhaegen, PRD 72 (2005)
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““ Partonic  approachPartonic  approach”” : GPDs: GPDs
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DDs + “ meson exchange”

DDsw/o “ meson exchange” (VGG) 

“ meson exchange”

Can we add the “meson exchange”
term  for r +   ?

r 0
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J. Santoro et al., Phys.Rev.C78:025210,2008 (ffff @5.75GeV)

L. Morand et al., Eur.Phys.J.A24:445-458,2005 (wwww@5.75GeV)

C. Hadjidakis et al., Phys.Lett.B605:256-264,2005 (rrrr 0@4.2 GeV)

K. Lukashin, Phys.Rev.C63:065205,2001 (ffff @4.2 GeV)



In  this analysis, we explore for In  this analysis, we explore for the first time the the first time the rr ++ cross sectionscross sections..

Interpretation:Interpretation:

*  *  ““ Hadronic degrees of freedomHadronic degrees of freedom”” : meson trajectory exchanges : meson trajectory exchanges 

in the tin the t--channel (JML). Good agreement up to Qchannel (JML). Good agreement up to Q22 »» 3.5 GeV3.5 GeV ..

*  *  ““ Partonic degrees of freedomPartonic degrees of freedom”” : quark handbag diagram and GPDs.: quark handbag diagram and GPDs.

••VGG misses the data for small W: the handbag diagram is not VGG misses the data for small W: the handbag diagram is not 

dominant  dominant  oror a  BIG  part is missing in the model: q q correlation .a  BIG  part is missing in the model: q q correlation .

Largest set Largest set everever of data for VM of data for VM ((rr 00,,w,fw,f )) production production 
in the valence region.in the valence region.
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