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L+P Method
Laurent expansion

According to Mittag -Le�eur theorem

Our basic assumption is that our amplitudes have only simple �rst order poles. In that

case Laurent expansion may be writen in the following form, where all terms with

n<-1 are absent

In another words it might be writen as
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L+P Method

In above representation, amplitude, as analytic function, consists of
Poles and Background as its regular part.
Analytic structure of background term B

L(ω) might be �rich� (real
or complex branch-points and corresponding cuts)
As an example: Let us show analytic structure of P11 partial wave
in πN scattering. (z stands for complex energy)
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L+P Method
Pietarinen expansion

The basic idea behind Pietarinen expansion method is to represent
analytic function in terms of the simplest functions having the same
analytic structure.

Z (ω) mapps complex ω-plane into and on unit circle in complex Z
plane
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L+P Method
Pietarinen expansion

Pietarinen expansion makes it possible to construct an analytic function NOT in the

full complex energy plane, but LOCALLY, close to the real axis in the area of

dominant nucleon resonances. It has well de�ned area of convergence.

Example: P11 Again,

As you may see from above �gure, there is a lot of cuts and it would be technically

di�cult to represent each of them with corresponding Pietarinen series. For this

reason we use only three Pietarinen series:

One to represent subthreshold, unphysical contributions

Two in physical region to represent all inelastic channel openings
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Pietarinen expansion
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What can we do with this method?

We may analyze various kinds of inputs:

Theoretical curves coming from ANY model
Information coming directly from experiment (partial wave
data)

To �t "theoretical input"

we have to �guess� both: pole position and exact analytic structure
of the background described by a model

To �t "experimental input"

we have to �guess� only: pole position and the simplest analytic
structure of the background. There is no �experimental�
information about the background.
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γp → K+Λ
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γp → K+Λ

Data Base

dσ/dΩ 1,2,

beam assymetry Σ 3,

recoil polarization P 3,

target polarization T 3,

beam recoil double polarizations Ox 3 and Oz 3.

1 1 CLAS 2010

2 2 MAMI

3 3 CLAS 2015
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γp → K+Λ

Model

1 Unconstrained �t for E0+, M1−, E1+, and M1+,

2 Partially constrained �t for E2−,
3 All higher partial waves from Bonn-Gatchina BG2014-2
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γp → K+Λ
Results of SE Analysis
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γp → K+Λ
Pole extraction

Real (red triangles) and imaginary (blue dots) part of the E0+, M1−, E1+ and M1+ multipoles for the

reaction γp → K+Λ. The systematic errors are given at the top (real part) and bottom (imaginary part)

of the sub�gures. E0+ excites the partial wave JP = 1/2−; M1−: JP = 1/2+; E1+ and M1+:

JP = 3/2+. The solid curve shows the L+P �t, the dashed curve the energy dependent BnGa �t
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γp → K+Λ
Results

MC: 1/2
−

E0+ γp → K+Λ & corr. π−p → ΛK0 EPJ 2013

MC: 1/2+ M1- γp → K+Λ & corr. od π−p → ΛK0 EPJ 2013
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MC L+P
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MC L+P
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MC L+P
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MC L+P
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