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Pbar p annihilation  

NSU, 7-IX-2017 

5 pions at threshold 
•   two step production ρ,ω?   
•   statistical production 
•   dynamical QCD selection rules 
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3) Pair particle production: signature of QGP? 

Light meson pair production 
1) Largest background for time-like form factor measurements 

2) Test of QCD dynamics: scaling ?  
     Large angle scattering 
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Constituent interchange model 

z=cosθ

σ ∼ s -8

 Large angle scattering 

Gunion 1973 
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Effective Lagrangian Model for π+ + π- 

•  Composite nature of the particles 
•  Resonance in intermediate state (pre-Regge regime) 
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Results for π+ + π-: total cross section 

A. Dbeyssi (PhD) modified 

PandaRoot (generator Mainz) 
Orsay model  

This Work 

New points from integration 
 of experimental data  
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Results for K+ +K -: SU(3) 

σTot(3.680 GeV)= 
    2.1±0.8 mb  



Egle Tomasi-Gustafsson NSU, 7-IX-2017 11 

Model for π0 + π0 
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Results for π0 + π0 

Bump at 90° 

T. Armstrong et al., FermiLab E760 Coll., PRD 56, 2509 (1997)   
2.911 GeV <sqrt(s)<3.686 
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Results for π0 + π0: integral cross section 

-1<cosθ<1 Low energy set 
High energy set 
Prediction for the total cross section 
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From π0  to  η with SU(3) symmetry  

Mixing angle Θ=45° 

η and π belong to the same pseudoscalar multiplet 
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Results for π0 + η 

2.911 GeV <sqrt(s)<3.617 

T. Armstrong et al., FermiLab E760 Coll., PRD 56, 2509 (1997)   
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Results for η + η 
 

500

1000
  

500

1000

1500   

500

1000   

500

1000
 

 

500

1000   

500

1000
  

500

1000   

500

1000  

 

500

1000
  

500

1000   
100

200

300   

50

100  

 

50

100  

d�
/d
co
s�
[n
b]

d�
/d
co
s�
[n
b]

d�
/d
co
s�
[n
b]

d�
/d
co
s�
[n
b]

cos�
0 0.5 1

cos�
0 0.5 1

cos�
0 0.5 1

cos�
0 0.5 1

(a) (b) (c) (d)

(e) (f) (g) (h)

(i) (j) (k) (l)

(m)

2.911 GeV <sqrt(s)<3.617 

T. Armstrong et al., FermiLab E760 Coll., PRD 56, 2509 (1997)   



• We built a realistic model to calculate energy and 
angular dependence of the cross section  

  for pbar p annihilation into light meson pairs 
•   reproduce all existing data  
•   solid predictions for PANDA kinematical range  
•   useful for MonteCarlo 
•   background calculations 
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Conclusions) 

Logarithmic form factors:   
hint from matter creation from vacuum? 

This work is object of WANG Ying PHD Thesis, 
 Université Paris-Sud and Paris-Saclay, July 7, 2017 
And it is published in: 
Y. Wang, Yu. Bystritskiy, E.T-G, PRC 95, 045202 (2017) 
Y. Wang, Yu. Bystritskiy, A. Ahmadov, E.T-G, PRC96, 025204 (2017) 
 


