


Numbers for normalization-gen2 

p 
[MeV/c]

Nev (PE)

x 106

Nel (61-1090) corr

x 106

σ(61-1090)

[mb ]

656 42.64 2.14 2.99 13.97

690 776.82 34.68 3.077 0.88

748 76.90 3.45 3.055 8.85

800 52.66 1.92 2.57 13.38

Nel = Nbeam 4*1023 σel

* Does NOT include ~100 MLN  events from July

Nbeam calculated from:

Nπ+π-

x 105

Nπ+π
x 
σ/Nel
=σπ+π

[mb]

3.99 0.557

78.1 0.687

7.83 0.693

4.86 0.65



Final update with Witek analysis                  
(see his reportin CM Paris 2016 )







Input to dilepton cocktail simulation
channel σ [mb] Data source model

π- + p →n π0

(π0 Dalitz )
9.2 Landolt-Bornstain

(LB)
constant (±1 mb) for         
p ∈ (0.6-0.72)

45%
N(1520),45%N(1440),10% 
N(1535)  

π - + p →n π0 π0

π- + p →p π - π0

(single π0 Dalitz) 

2 x  1.8
3.72
~ 7.4 tot

Crystall Ball
L-B
(for √s=1.461 20% 
reduction) 

∆π→(Nπ) π0 →(Nπ)e+e-γ

π -+ p →∆π→Ne+e-
π

8.4 From single and 
double pion -isospin
relation

∆ 0π0 →ne+e-π0

π-p→ N(1520)°
→ne+e- - Dalitz
decay

20.5 From single and 
double pion -isospin
relation

Wolf/Zetenyi „QED” model
With BR=4.0e-5

π- + p →n η
(π0 Dalitz )

0.3 (p)

0.7/p 
(C)

Parametrization from 
L-B
See next slide

p=0.69 GeV/c √s=1.492 (for π- C avarage √s=1.461 ) -> p=0.65) 
B. Ram

stein &
 P. Salabura m

ore details in docum
ent on w

iki



Normalization of dilepton cocktail from PE target

NPE  = (σP + 0.5σC)*4.0e23*Nbeam (there is 4.0e23 
protons/cm2 and 2.0e23 C/cm2 atoms in target)

Nnorm = Nelastic = σelastic *4.0e23*Nbeam

Normalization:
NPE * σelastic / Nelastic = σP + 0.5σC 



η contribution –dominatly comes from Carbon 

parametrization



Pang et. al.: LAMPF 
conference report

Kohno/Tanabe
Nuclear Physics AS19 (1990) 755-7

HADES 
690 MeV/c
(σC

tot =2,8 mb=2*2*0.7)



ρ contribution – off shell
• See report  https://hades-wiki.gsi.de/foswiki/pub/PionBeam/WebHome/salabura_ect_PION.pdf

• VDM predicts 1/M3   which results in much higher average BR (~4 ! see below) as comapred to 

Value at the pole  

Note:
PLUTO simulation 
predicts slighlty 
different shape of 
e+e- (see next slides)

Since it uses also 
1/M3 scaling must be 
due to different 2pion 
mass distribution 

σe+e-= 7.96x4.5e-5=3.66e-4 [mb]

Remark: most recent
PWA result gives 1.3 
mb !

1.7 mb
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