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G is a diagonal matrix with the loop functions of each 
channels:

The coupled channel scattering amplitudes T matrix 
satisfy the unitary：

To search the poles of the resonances, we should 
extrapolate the scattering amplitudes to the second 
Riemann sheets:

Im Tij = Tin �nn T ⇤
nj
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Three- momentum cutoff (CO) method 

Dimensional regularization (DR) method 
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The couplings can be defined by 

The sum rule can be evaluated by

The wave function 

The form factor 

The radius of the resonance
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§3. Results for the 𝛬 1405
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Radii of the poles 
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2) Results of single channel

Pole positions 
and couplings 

Compositeness 
of the poles 
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Radii of the poles 
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Ø Two-poles structure of 𝜦(𝟏𝟒𝟎𝟓) (molecules)

Ø Couplings and Componess:

Lower one:  𝝅𝜮 ;    Higher one:  #𝑲𝑵

Ø Wave function and radius:

Lower one:  0.67 fm ;     Higher one:  1.57 fm

Ø Two poles can be reproduced in single channel interaction
of #𝑲𝑵 and 𝝅𝜮 , respectively.

One can conclude that 𝜦(𝟏𝟒𝟎𝟓) is overlapped by 
TWO different states!
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