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Motivation
Missing resonance problem

Quark model Narrow structure in ngn More details with polarisation
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Baseline & goal

Baseline Measurement goal Reactions
— Crystal Barrel/TAPS at ELSA — Beam asymmetry ~ —yN - 1°N & yN - nN
— E, = 500 — 3150 MeV — Target asymmetry T —%/n - 2y &n - 3% - 6y
— Linearly polarized beam with — Recoil asymmetry P
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Experimental setup
Crystal Barrel/TAPS setup
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of the University of Bonn, Germany
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Data analysis
Particle identification

Event selection Background suppression a0 Invariant mass
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Data analysis

Polarisation degrees

— Beam photon polarisation

!
§>0.1= E, = 650 — 1750 MeV

— Target nucleon polarisation

— Ap = Ay correction

— Ay = Ay - d correction with
dilution factor
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Data analysis
Extraction methods
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Two methods are used for extraction of polarisation
observables:

1. Asymmetry method (Asym): Calculate asymmetry
from event yields and fit the spectra, e.g.
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Maximum likelihood estimation method (MLE): Event
based minimisation of (—In L)
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Results (preliminary)
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Results (preliminary)
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Results (preliminary)
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Results (preliminary)
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Results (preliminary)
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Results (preliminary)

nn

1: - r
[}_55- :|: GRAAL 2008 _ + _
D_ —EtaMAID 2018 * : D+ T
4}-5;' $ this work (MLE) : _
P RN 1915 MeV} | 15695 MeV
: i $
0.5} - i t+ _ P
=1 - e ¥ 3 \ ﬁif ?
AN X 1 -
05L - -
o 1615 MeVi | 1665 MeVi 1715 MeV
A} : r i
[}_55- + - w g T': :
D; [r——
05 -
Lo 1765 Mevy 1840 MeV[ | 1950 MeV

05 0 05 1

BnGa 2019

[ ——FEtaMAID 2018

+ this work (MLE)

Polarisation observables Z, T, P, H in rON and nN | 2022 Frontiers and Careers

06.08.2022

Nicolas Jermann | University of Basel



Results (preliminary)
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Summary & outlook

Summary Outlook

— Clean event selection for all reactions — Improvement of statistics with second beam time,
especially for P and H in nN

— Preliminary results for observables ¥, T, P and H are
presented for r°N and nN final states — Including data in PWA models, e.g. MAID 2021

— Results in good agreement with existing data
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