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Interpretations on the spectrum leads to 
understanding fundamental laws of nature
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Hadron Spectroscopy
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Hadron Spectroscopy
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Ὓ-Matrix principles
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Analyticity

+ Lorentz, discrete & global symmetries
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These are constraints the amplitudes have to 
satisfy, but do not fix the dynamics

Resonances (QCD states) are poles in the 
unphysical Riemann sheets
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Pole hunting
I sheet

II sheet
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Bound states on the real axis 1st sheet
Not-so-bound (virtual) states on the real axis 2nd sheet
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Pole hunting

More complicated structure when 
more thresholds arise:

two sheets for each new threshold

III sheet: usual resonances
IV sheet: cusps (virtual states)

I sheet

II sheet

Bound state

Virtual state

Resonance
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Model dependence and physics

III+tr. IV+tr.
Understanding the model
dependence is mandatory:
models with similar fit 
qualities can lead to 
dramatically
different physical 
interpretations

AP et al. (JPAC), PLB772, 200

E.g. ὩὩ ᴼὐȾ‪““
and the ὤ σωππ



Recipes to build an amplitude
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M. Mikhasenko, AP, J. Nys et al. (JPAC), EPJC78, 3, 229



How helicity formalism works
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Each set of angles is defined in a 
different reference frame



How tensor formalism works
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What do we know?
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Kinematics
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Helicity amplitudes
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Identify covariants

18A. PilloniςReaction theory and analysis methods



General expression and comparison
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There is no unique recipe to build the right amplitude, but
one can ensure the right singularities to be respected



General expression and comparison
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