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Presentation outline

Why measure the ω decays

The project with WASA-at-COSY data
- analysis overview
- current results
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The ω meson

Spin (J) 1
Parity (P) -
Isospin (I) 0

uū+dd̄√
2

mω(simulated data)

0.782 GeV/c2

ω → Γ
Γtot

π+π−π0 89.2%

π0γ 8.28%

π+π− 1.53%

...
...
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What is interesting about ω → π+π−?

ω → π+π− is G-parity violating −→ occurs through ρ− ω mixing

|ω〉 = |ω0〉+ δ|ρ0〉

e+e− experiments
destructive interference of
ω/ρ→ π+π− amplitudes
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In hadronic production
constructive interference observedP
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Investigate the ω → π+π− signal in p + d data
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What is interesting about ω → π+π−π0?

Dalitz plot: Kinematical distribution of 3 final state particles

Z,Φ ∝ Tπ+ , Tπ− and Tπ0 in ω-c.o.m.

The density distribution ∼ the dynamics of the decay.

Theoretical predictions made by

1 Dispersion calculation 2 Lagrangian calculation

Previous measurements ∼ 4700 signal events.

a Dalitz plot with higher statistics is needed
for convincing tests of existing theories



Outline Motivation Data collection and analysis Current results & outlook Summary

Particle detection COSY

12 days datataking 2011
Tbeam = 1.45 GeV & 1.5 GeV

p + d → 3He + ω
- π+ + π− + π0

- π+ + π−

1 3He identification

∆E∆E - technique

2 Final state selection

π+π−: Reconstruct charge and
momenta using drift chamber

π0 → 2γ: Reconstruct γ energies
using EM calorimeter
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Signal selection

Still large background. Stricter event selection needed.

MM(3He) =
√

(Pp + Pd − P3He)2 ∼ mω

1 Cuts on kinematical variables

Example:
MM(π+π−)

2 Fitting of kinematical variables

Constraint: Pp + Pd = P3He + Pπ+ + Pπ−(+Pπ0 )

- Event rejection

- Improved resolution
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Current results in search of ω → π+π− signal

Goal: Detect ω → π+π− from hadronic production of the ω

Preliminary

Ebeam,kin = 1.45 GeV

Preliminary

Ebeam,kin = 1.5 GeV

Next steps - test parametrisations of interference, e.g. :

ρ
Aρ

+

ω
Aω

+
ρ
ω Aω = M2π

Toy model
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Status of ω → π+π−π0 Dalitz plot

Goal: Study the decay dynamics of ω → π+π−π0

After full current analysis ∼ 27370(380) events in the Dalitz plot

Bin-wise background subtraction

Acceptance correction
from simulated data
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Status of ω → π+π−π0 Dalitz plot

Comparison to theory by parametrisation

F (Z ,Φ) ∝ P ·
{

1 + 2αZ + 2βZ 3/2 sin 3Φ + 2γZ 2 +O(Z 5/2)
}

P - p-wave phase space factor, α, β, γ,... - Dalitz plot parameters.

α×103 β×103 γ×103

Dispersive analysis w.
cross channel effect1

77 26 4.5

WZW+LVM
w. ππ-rescattering2

172 43 50

WASA , , ,

1 Eur.Phys.J. C72 2014, (2012) 2 Eur.Phys.J. A49 116, (2013)



Outline Motivation Data collection and analysis Current results & outlook Summary

Summary

Analysing data from the WASA-at-COSY experiment

ω → π+π− - Investigate ρ− ω interference in hadronic production

ω → π+π−π0 - Dalitz plot distribution


	Outline
	Motivation
	Data collection and analysis
	Current results & outlook
	Summary

