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Strong Interactions

• high energies, < 10-15 m:  gluon exchange
- perturbative QCD calculations

• moderate energies, ≥ 10-15 m
- non-perturbative QCD

⇒ meson exchange
- effective description
  of nucleon-nucleon
  scattering at 
  COSY energies



The Cooler Synchrotron COSY

• protons and deuterons 
  up to 3.65 GeV/c

- φ production



The ANKE Experiment

• 0 degree spectrometer
- kaon identification
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Main Activities

• subthreshold K+ production
- pA→K+Y ; A=D,C,Cu,Au,Ag...

Kaons in Medium

• K+ correlation studies
- pA→K+(p,d,t)Y ; A=D,C,Cu,Au,Ag...

• pd→n(pp)S 

d break-up / charge exchange

• dd→αη

meson production close to threshold

• nature of the a0  and f0
- pp→da0

+ ; pn→da0/f0
• comparison of isospin channels I=0,1

- pn→dM / pp→ppM ; M = π0, η, ω, φ



Motivation

• Only pp→ppω has been studied!
- measurements of pn→dω at ANKE!

• predictions for pure
   isovector exchange

• agreement in the case 
  of η production (WASA)

• Does this also hold in 
  the case of ω production??

~6.5



Detection Principle

• measure pn→dω
- using pd→pspdω

Idea

• detect the “spectator” proton
- reaction on an 
  effective neutron target
- fixed kinematics in pn (i.e. √s and Q)

Method

• detect the deuteron (~2 GeV/c) 
- Identify the ω meson by missing mass



Experimental Set-Up



Silicon
Telescope

• ΔE/E identification:

- Tp = 2.6-4.4 MeV
- Tp = 8-22 MeV





Detector Tests at the Cologne University

• dedicated test set-up and beam time
- protons with 1-20 MeV
- small, precise and 
   well defined beam
- count rates ≤ 103 p/s



Some Results from Cologne

• angular resolution due
   to straggling in the 
   1st (2nd) layer

• energy resolution in 18 µm silicon

2 MeV 6 MeV 15 MeV

⇒ 1st layer 
     60 µm



Particle Identification in the Telescope
1st and 2nd layer 2nd and 3rd layer



Particle Identification in the Forward Array
2 GeV/c deuterons from a 100 times higher p background



First Look at the Data
ω ???26 MeV above threshold



Missing Mass Below the ω Threshold
pn→dX events

• use pn→d(Nπ) to 
   describe our data

- parameterisation
   of the E dependence
   of pp→d(Nπ) to 
   obtain p1 and p2

- get A from a fit to 
   our data



Data Below and Above
the Threshold

• Consistent description 
   of the background at all
   energies

- evidence for an 
   ω signal at 2.9 GeV/c
   
- more model dependent
   result at 2.8 GeV/c



SPESIII Approach
pn→pX events shifted kinematically to 2.9 GeV/c

Δ(1232)



Using pn→dX Data

• Consistent description 
   of the background

- ω mass found to be
  780 ± 8 and
  787 ± 4 MeV/c2

   
- extracted cross 
   sections agree with
   those from the 
   first approach



Resulting Cross Sections

• σ(pn→dπ0 ):
  - (1.62±0.14)mb
    with
  -  (1.60±0.14)mb
  -  (1.53±0.01)mb

Cross Check
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5100µm thick Si(Li) detector



• ABS polarised
  target

- installation in 
  summer 2005

• 4 telescopes
- ready in 2005



PhD Party!



Conclusions

• such a silicon telescope may be used for: 
- spectator detection and pn tagging
- luminosity monitoring
- polarisation measurements
- vertex detection

• meson production in pn reactions
- η production (WASA) suggest isovector dominance 
- first cross sections obtained for ω production
   indicate a different situation here
- more measurements to follow...
- only the comparison of several channels can shed
   light on the production mechanisms




