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WHAT IS I'T ALL ABOUT?

e We want to match theory and experiment

e The matching point has to be uniquely defined, physical, and
measurable

e In excited nucleon physics, we match resonance parameters
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RESONANCE PARAMETERS
DEFINITIONS
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RESONANCE PARAMETERS
WHERE DID THE CURVE COME FROM?
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RESONANCE PARAMETERS

S-MATRIX POLES ARE (UN)MEASURABLE?
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RESONANCE PARAMETERS

S-MATRIX POLES ARE (UN)MEASURABLE?

In order to pinpoint the statistical strategy to be used, we did a substantial

number of simulations with the data sets that had known poles and zeros. It

turned out that the most successful strategy was to make an ordered list

of all fit results, from best to worst, and then to drop the worst three

quarters using the following goodness-of-fit measures: ‘

- Akaike information criterion [11],
- Schwartz (Bayesian information) criterion [12],
- P-values of the extracted fit parameters (in particular, Mp and I'p). -

Eventually, we kept the intersection of the fits that satisfied all criteria.

Results closest to the original poles were produced by averaging the
obtained pole positions of all good fits. The standard deviation turned out
to be a good estimate for errors of obtained parameters.

All other approaches we tested, such as keeping only a handful of the
best fits, or keeping just those whose values of reduced x2 were close to
one, failed to accurately reproduce the original pole parameters.
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(A NOTE ON) THE BREIT-
WIGNER PARAMETERS

e We could not find a simple (nor unique) parameterization of
the amplitude that would result in the model independent
Breit-Wigner parameters

e For narrow resonances with small background, BW
parameters are similar to the S-matrix pole parameters

e Closest match, depending exclusively on the full amplitude

in a model independent way, were K-matrix poles /
PLB 659 (2008) 228
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(A NOTE ON) ANALYTICITY

NECESSARY CONDITION FOR EXTRACTION?

e Analyticity is assumed to be necessary model/
parameterization feature for the proper S-matrix pole

extraction

® We just showed that the S-matrix pole mass can
(sometimes) be extracted without assuming analyticity

e Is this the only such exception?
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A CRAZY NON-ANALYTICITY
EXAMPLE

Analytic, my = 0.5 GeV
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How do we fix this?
mo — (30 MeV
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S-MATRIX POLES
CONCLUDING REMARKS

Can we say now that S-matrix mass may be measured directly?
If not, what about the Breit-Wigner mass? Can it be measured?

In both cases we need a particular (mathematical) parameterization or some
(physical) model

All in all, by using simple parameterization and local sequential fitting
excellent estimate of the S-matrix pole mass can be obtained

Current parameterization works all right for the S-matrix pole widths (we are
improving it!)

The question: should we really abandon what we have learned just because
the approach was not unitary, and had no (proper!) analyticity?
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Thank you for your attention!
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