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Schedule

o Theory - dispersion relations
o Experiment - old and present state of art

@ Results - combined analysis of dispersion relations and data

@ Conclusions




Dispersion relations for w7 interactions

theory +— experiment

Once subtracted dispersion relations "GKPY" (for the S and P waves):
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Dispersion relations for w7 interactions

theory +— experiment

Once subtracted dispersion relations "GKPY" (for the S and P waves):
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Condition for crossing symmetry: Re f}Z(OUT (s) — Ref'('N)( s)=0




Experimental data on the == interactions in the SO
wave (notation JI)
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Experimental data on the == interactions in the SO
wave (notation JI)
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Experimental data on the == interactions in the SO
wave (notation JI)
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Experimental data on the == interactions in the SO

wave (notation JI)

@ "up-down" ambiguity eliminated (in 2003)
using the Roy equations (Roy 1971)
(two subtractions)

@ once subtracted dispersion relations
GKPY (presented in 2011) - much smaller
errors of the output amplitude

@ elimination of several sets of experimental
data
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precision of the Roy and GKPY equations
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Method of combined analysis (data dispersion

relations)

@ input amplitudes for the S, P, D and F waves constructed, at the beginning, only
by fit to the data,

@ just simple polynomials in energy?,

no assumption on the low threshold parameters (we use NA48/2 data),
@ set of dispersion relations used in the analysis:

@ once subtracted dispersion relations (GKPY),

@ twice subtracted dispersion relations (Roy),

@ Forward Dispersion Relations (FDR),

@ Olsson sum rule (SR),
@ phenomenological input partial amplitudes used up to 1420 MeV,

@ above 1420 MeV - Regge parameterizations



Method of combined analysis (data dispersion

relations)
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fit to GKPY (S0 wave)
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fit to GKPY (P 1 wave)




fit to GKPY (S2 wave)
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precise determination of fp(600) (¢) meson and

threshold parameters
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precise determination of fp(600) (¢) meson and
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precise determination of fp(600) (¢) meson and

threshold parameters
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precise determination of f(980) meson
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precise determination of f(980) meson
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precise determination of f(980) meson

Model-independent analytic continuation to the complex plane gets pole at s;éé on the
2nd Riemann sheet

1/2

assuming that M = Re(s;éé) andl = -2 Im(spole) we get:

Mfo(ggo) =996 £+ 7 MeV and

[f,(980) = 50733 MeV

PDG’2010: Mass m = 980 + 10 MeV
Width ' = 40 — 100 MeV




precise determination of couplings to the =7 channel

2= 167 lim (s — to(s) (2¢ +1)/(2p)?*
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where p? =s/4 —m2.
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Conclusions

@ due to works on once and twice subtracted dispersion relations with imposed
crossing symmetry condition we have in disposal very efficient set of rules for
testing the partial 7= amplitudes in the S, P, D and F waves,

@ we also have set of model independent unitary = amplitudes in those waves in
the range from 2m, to several GeV fulfilling very well crossing symmetry below
~ 1100 MeV,

@ as an artefact we got very precise values of parameters for the fy(600) and
o(980) resonances




