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        Motivation
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Our aim is to measure angular dependence of the analyzing power
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Based on the pp->pp
reaction, polarization 
were defined

Analyzing power 
for the eta meson
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K. Nakayama et al. Phys. Rev., C65:045210, 2002.
G. Fäldt and C. Wilkin. Phys. Scripta, 64:427, 2001.
K. Nakayama et al. Phys. Rev., C68:045201, 2003.

eta->2g
eta->2g

Analyzing power for eta meson



  

Associated Legendre polynomials

17

The analyzing power is zero for the beam momentum 2026 MeV/c. 

For the beam momentum 2188 MeV/c there is enough excess energy available to produce not 
only s waves but also p waves, and indeed a strong interference between 

Ps and Pp partial waves was observed. 4
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- analyzing power:
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η meson production in pp collisions   
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K. Nakayama et al., Phys. Rev. C 65 (2002) 045210 pseudoscalar
  
G. F ̈aldt and C. Wilkin, Phys. Scripta 64 (2001) 427 vector meson

Compare with previous
Experiment 

(reconstructed 
Eta=2000 events)
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        Partial Wave Analysis

- the lowest partial wave decomposition (S,P and s,p waves)

- few possibilities: Ss, Ps, Sp, Pp, Sd, ...

- two groups:
       - odd angular momentum (Pp, Ps,... )
       - even angular momentum (Ss, Sd, ..)

- analyzing power:
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Our aim is to measure angular dependence of the analyzing power
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Analyzing Power

 

       σ(θ,φ)     Differential cross section with polarisation 
       σ

0
(θ,φ)    Differential cross section without polarisation

 Vector A
y
 analyzing power may be understood 

as a measure of the relative deviation between 
the differential cross section for the experiments 
with and without polarized beam.

 P ≠ 0

P = 0
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Analysis steps (WASA@COSY)

1  For pp -> pp:    we know Ay (EDDA)

                             we calculate Polarization P

2  For pp ->ppη:  

                             we calculate Ay

6

Q [MeV/c]     P [MeV/c]

     15                 2026
     72                 2188
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Determination of the Elastic 
scattering

FD: - one charge particle 

CD:  - one charge particle 

p

8
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Ay from EDDA
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Vertex position determination: 
coplanarity

Phi of the FD

MC DATA

1

2

.

.
Coplanarity:
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preliminary preliminary

MC DATA

M. Hodana, P. Moskal, I. Ozerianska, Acta Phys. Polon. Supp. 6 (2013) 1041
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Eta meson

6

2026 MeV/c



  

Eta meson

7

2188 MeV/c



  

Missing Mass distribution for the Up:2026 MeV/c
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 Down:2188 MeV/c

eta->2g eta->3pi0



  

Study of the influence of the position 
of the interaction point for the 

polarization
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eta->2g

3



  

eta->2g p(beam) = 2188 MeV/c

eta->6g   p(beam) = 2026 MeV/c
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eta->6g   p(beam) = 2188 MeV/c
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Result for the Polarization

Polarization stable 
during experiment

I. Schatti-Ozerianska, P. Moskal, M. Zielinski arXiv:1502.00434

https://inspirehep.net/author/profile/Schatti-Ozerianska%2C%20I.?recid=1342449&ln=en
https://inspirehep.net/author/profile/Moskal%2C%20P.?recid=1342449&ln=en
https://inspirehep.net/author/profile/Zielinski%2C%20M.?recid=1342449&ln=en
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3. Cut for the deposit energy of the protons on FD 

eta->3pi0eta->2g

3
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Cuts on the invariant Mass

30% of the data



  

eta->3pi->6g

eta->2g
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Luminosity

From trigger 17:

2026 MeV/c:

2188 MeV/c:
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SAID



  

Fitting for the background ->
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Put to the right order into 2D plot
For the acceptance 
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Vertex                                reconstracted

Rec/Vert
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Madison convention



  

COSY-11



  

Vertex position determination:Levents

Fit
19

MC



  

Vertex position determination: Levents

Fit
20

MC
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Calculations of the error bars for 
Asymmetry(δε)



  

MC for the shift of vertex position

23Hodana M. Moskal P. Ozerianska I. http://arxiv.org/abs/1309.0430

(x,0,0)

(0,y,0)

(0,0,z)
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minv
minv

η->3π0->6γη->γγ
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      Experiment with 
WASA-at-COSY

 
      Measurement time: 164 h 

With P=70%: 74 h    With P=60%: 47 h 

                                            
         

Compare with previous
Experiment 

(reconstructed 
Eta=2000 events)

(control systematic error of the 
Polarization determination to about 1%) 

Q [MeV/c]     P [MeV/c]

     15                 2026
     72                 2188

N
η->γγ

          N
η->3πo

  99770            81861
  447739          375580

R.Czyzykiewicz at al., Phys.Rev.Lett. 98, 122003 (2007)
.
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Vertex position determination:Levents

Fit
19

MC



  

Vertex position determination: Levents

Fit
20

MC



  

Vertex position determination: 
coplanarity

Phi of the FD 17

MC DATA
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