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The Data: e+e- -> Υ(11020)



The Data: e+e--> Z boson
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I and II are Mathematically Equivalent

Assuming
xb = xp
δb = δp

Param I

Param II

TEST

Poles
Mp = 1211 MeV
Γp = 102 MeV

xp = 103%
2δp = - 47o

Breit-Wigners?
Mb = 1233 MeV
Γb = 121 MeV

xb = 103%
2δb = - 47o
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πN->πN Scattering Data (PDG)
Preliminary!

Poles
Mp = 1210 MeV
Γp = 100 MeV

xp = 102%
2δp = - 46o

Breit-Wigners
Mp = 1232 MeV
Γp = 117 MeV

xp = 102%
2δp = - 46o



Summary
There are two parametrizations that fit the cross section data 
well

Parametrization I that produces the pole parameters

Parametrization II that produces the Breit-Wigner parameters 

They are mathematically equivalent (hence longstanding pole-
BW duality, aka pole-mics)

There is curious connection between parameter δ and the 
complex residue phase θ (θ=2δ)

There are resonance parameters in PDG book that are neither 
pole, nor Breit-Wigner parameters (potential problem for LQCD)



Thank you!
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Tips & Tricks

Fit stability
cn,l measures the discrepancy 
between physical parameters 
(M, Γ, x) for polynomial 
backgrounds of order n and l

Local fits
We do a series of local fits 
to all data in a range and 
vary order of the 
background polynomial

Error estimates
We check two errors: fit error, and discrepancy between the 10 
best results (with lowest cn = cn,n+1 + cn,n+2); we use the larger one
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