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Regge model
             
  

  

     
     

     
    

  
  

 

     

  

The contribution of the particle
of the ground state
             
  

  

     
     

     
    

  
  

 

     

  

The contribution of the particles of
both the ground and excited states
which lie on the same trajectory
             
  

  

     
     

     
    

  
  

 

     

  

Good at describing Low 
energy(threshold) behavior
             
  

  

     
     

     
    

  
  

 

     

  

Good at describing
High energy behavior
             
  

  

     
     

     
    

  
  

 

     

  

Parameters : coupling constants,
                     cut off masses
                     in form factors
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Parameters : coupling constants,
                     Regge trajectories,
                     scale parameters
             
  

  

     
     

     
    

  
  



1.Feynman Model
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c quark

s quark
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2.Regge Model
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N -

t-channel

D* -

s-channel

D -
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Effective Lagrangians
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Σc -

u-channel
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Effective Lagrangians
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Coupling Constants

Khodjamirian et al, EurPhysJ.A.48.31(2012)
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1. Feynman Amplitude 
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2. Regge Propagator

PS meson(D) :

V meson(D*) :

Regge trajectories : 
Energy scale parameter :
=> determined by using Quark-Gluon-String Model(QGSM)
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Universal scale parameter :
=> determined phenomenologically between 1 and 3 Gev
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Results

3. Regge Parameters
The intercept and the slope of the trajectory for the 
nondiagonal transition are related to the corresponding
parameters for the diagonal transitions :

Brisudova et al, PRD 61.054013(2000)

?
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Results

3. Regge Parameters
The energy scale parameter is related to the
corresponding parameters for the diagonal transitions :

Brisudova et al, PRD 61.054013(2000)
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 Total Cross Section
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How to determine the cutoff masses, Λ ?

From the reaction of                       , we found that 
the values of Λ=0.65~0.75 GeV describe the data pretty well. 
So the same values are used for our research. 

1. Feynman model



Introduction & Motivation  Formalism  SummaryResults

14/18

Except for the universal scale parameters, 
s0, all the parameters are determined. 

 Total Cross Section
2. Regge model
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1. Feynman model 2. Regge model

Crennell et al, PRD 6.1220(1972)Dahl et al,  PR 163.1377(1967)

 Total Cross Section

Exp. Data  :

  cutoff mass, Λ : 
0.65 ~ 0.75 [GeV] 

universal scale parameter, s0 : 
              √3 ~ 3 [GeV^2] 

preliminary
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1. Feynman model 2. Regge model
Differential Cross Section

Exp. Data  : Crennell et al, PRD 6.1220(1972)

K exchange is dominant. The contributions of
u- and s- channel exchanges are almost negligible.

preliminary
  cutoff mass, Λ : 
0.65 ~ 0.75 [GeV] 

universal scale parameter, s0 : 
              √3 ~ 3 [GeV^2] 
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Total Cross Section (Regge Model)

17/18Crennell et al, PRD 6.1220(1972)Dahl et al,  PR 163.1377(1967)Exp. Data  :

preliminary



◇ We investigated pion induced production off the proton target,

    (Πp → K*Λ, Πp → D*Λc), within the Feynman and Regge model.

◇ In Feynman model, we take into account the contributions 

    of K(D), K*(D*), N, and Σ(Σc) particles.

    In Regge approach, the K(D) and K*(D*) trajectories are considered.

    The parameters are fixed by using the Quark-Gluon-String Model(QGSM).

◇ It turned out that the total cross section of charm production (Πp → D*Λc) 

    is 100~10000 times smaller than that of strange one(Πp → K*Λ).

◇ Future work : 

   We should normalize the amplitude for the case of K(D) exchange.

   Feynman model for the charm reaction, Πp → D*Λc would be considered soon.
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