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Outline:

  General remarks on the measurement
 Reconstruction of e+e- pairs
 Comparison of p+p and p+Nb data

 Kinematical observables
 Slow and fast vector mesons

 Conclusions and open questions 



  

General remarks
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- Change in line shape: decay inside the 
medium

- Hadronic models: modification in the 
spectral function most pronounced for low 
relative momenta

→ good acceptance of low momenta pairs

- in dilepton spectra always 
contributions from ρ and ω 
mesons

→ how to distinguish between a 
broad ω and a vacuum ρ 
contribution?



  

Electron identifcation
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e+e- pair reconstruction 

 uncorrelated

correlated

U = N+++N--

Background sources:



  

e+e- pair reconstruction 

 



  

e+e- pair reconstruction 

 
Needed precision of 
measurement: 10% 

S/B= 1 
accuracy of background 
estimation 10%

S/B= 0.1 
accuracy of background 
estimation 1%

S/B= 0.01 
accuracy of background 
estimation 0.1%



  

 

Comparison of p+p and p+Nb data



  

Comparison of the spectra

 

      absolute cross sections

Systematical errors (bands):

Efficiency correction ≈ 15%
Normalization ≈ 20%
Analysis ≈ 5% (≈ 20% for Y)

Total ≈ 30%

Comparison of line shape:
→ norm to π0 multiplicity

Preliminary



  

Comparison of the spectra

 

Normalized to π0 multiplicity Higher rates in η region but no 
significant difference in ω region

Additional information needed:
→ compare different kinematical 
observables (pt,Y,P..)

Preliminary



  

Comparison of the spectra

 

Normalized to π0 multiplicity Higher rates in η region but no 
significant difference in ω region

Additional information needed:
→ compare different kinematical 
observables (pt,Y,P..)

→ make use of charged particle 
multiplicity (correlation with 
impact parameter??)

Preliminary



  

kinematical observable

 

π0     η/Δ       ρ/Δ vm



  

kinematical observable

 

π0     η/Δ       ρ/Δ vm



  

kinematic observable

 

π0     η/Δ       ρ/Δ vm



  

kinematical observable

 

π0     η/Δ       ρ/Δ vm



  

kinematical observable
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kinematical observable I: pt and Y 

 

π0       η/Δ       ρ/Δ              vmPreliminary

- shift to target rapidity and slightly higher transverse momenta

pp
pNb



  

kinematical observable II: Pee

 

π0       η/Δ       ρ/Δ              vmPreliminary

Apart= 2.7 (from Glauber model)

- constant ratio in π0 region
- strong momentum dependence for other regions
- higher values at low momenta: secondary 
production stronger than absorption? 
Isospin effect important for secondary production?



  

Secondary production and isospin effect
DLS PRC 57 (1998)

In secondary collisions √s is lower than 3.18GeV, isospin effects might 
become important. How strong is the contribution of secondary 
collisions, what is the average √s of this reactions?



  

Vector mesons
HSD calculation from beam time proposal

- Change in line shape: decay inside the medium

- Hadronic models: modification in the spectral function most pronounced 
for low relative momenta 



  

Vector mesons

Compared to CLAS and  KEK-E325 better 
coverage of  slow vector mesons



  

Vector mesons

Compared to CLAS and  KEK-E325 better 
coverage of  slow vector mesons
→ compare slow and fast ω with pp 
reference 



  

Vector mesons
Pee > 800 MeV/c Preliminary



  

Vector mesons
Pee > 800 MeV/c Pee < 800 MeV/cPreliminary

Preliminary



  

Vector mesons
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- strong difference in spectral function for slow pairs in the vm region



  

Vector mesons
Pee > 800 MeV/c Pee < 800 MeV/cPreliminary

Preliminary

- strong difference in spectral function for slow pairs in the vm region

- two effects:  
enhanced ρ-like contribution → role of secondary collisions (isospin effect)?   

       ω-absorption → in-medium broadening (consistent with CBELSA/TAPS?)



  

Conclusion and questions
 RpA strongly momentum dependent (except for pion region), higher values at low 
momenta (secondary collisions)

 strong difference in spectral function for slow pairs in the vm region compared to 
pp possible explanation:

      ω-absorption → in-medium broadening (consistent with CBELSA/TAPS?)

enhanced ρ-like contribution → role of secondary collisions (isospin effect)?
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Conclusion and questions
 RpA strongly momentum dependent (except for pion region), higher values at low 
momenta (secondary collisions)

 strong difference in spectral function for slow pairs in the vm region compared to 
pp possible explanation:

      ω-absorption → in-medium broadening (consistent with CBELSA/TAPS?)

enhanced ρ-like contribution →role of secondary collisions (isospin effect)?

Thank you for your attention!
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Backup



  

p+Nb: kinematic observables I
Preliminary

data
UrQMD



  

p+Nb: kinematic observables II

Higher yield in low momenta region except for π0 region

Preliminary
data
UrQMD



  

 

p+Nb: kinematic observables Pee



  

 



  

 

Spacelike q2>0

Measured

Momentum transfer

e+e-→π0

timelike q2<0

Not measured

Energy transfer



  

 



  

 



  

 



  

Vektormesonen

 

Verhältnis SpNb/ Spp    Differenz SpNb- Spp



  

p+Nb cross section
p+p normalized to number of elastic pp collisions

p+Nb normalized to HARP π- data in p+Cu at 4.15 GeV (pt>0.3 GeV)

Eur.Phys.J.C70:573-633,2010. 

Kammerud et al. Phys. Rev. D 4 (1971), 5

Analysis by M.Weber, P.Tlusty

Preliminary
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