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Isospin decomposition of Isospin decomposition of πΣπΣ states states Chiral unitary model

We use the interaction based on the chiral perturbation theory,
which well describes hadron dynamics at low energy region.

Chiral symmetryChiral symmetry

Unitarity of S-matrixUnitarity of S-matrix
In order to maintain the unitarity condition, N/D method is used.
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We obtain the T-matrix amplitude in analytic way. Around the
resonance energy region, the amplitude can be regarded as sum of
the Breit-Wigner and background terms.
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 Numerical results
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We calculate s-wave coupled channel meson-baryon scatterings, 
where        baryon resonances are generated.1/2−

JP = 1/2− resonances

 Conclusions
We study the structure of Λ(1405) using the chiral 
unitary model.

 Λ(1405) in the chiral unitary model

πΣ mass distribution
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 Motivation : Two poles?

D. Jido, et al., Nucl. Phys. A725, 181 (2003)

 Model for the reaction

pure I=0 amplitude

Interference term

Invariant mass distributions for several channels
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Poles in complex energy plane

There are two poles of the scattering amplitude around nominal
Λ(1405) energy region.

4

3

2

1

0

dσ
/d

M
I[n

b/
M

eV
]

15001450140013501300
MI [MeV]

 π0Σ0  (I=0)
 π+Σ-

 π-Σ+

 π0Λ (I=1)
 

 ( π+Σ- + π-Σ+ ) / 2

≡ + + + · · ·

+
Σ∗

There are two poles in the scattering amplitude around 
nominal Λ(1405).

By observing the charged πΣ states in γp -> K*Λ(1405),
it is possible to isolate the higher energy pole.
If we observe the neutral πΣ state, clear I=0 distribution
is obtained.
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Σ(1385) pole term

chiral unitary model

1390 + 66i : strongly couples to πΣ
1426 + 16i : strongly couples to KN

The photo-induced K* vector meson production is investigated for
the study of Λ(1405). This reaction is particularly suited to the isolation
of the second pole in the Λ(1405) region which couples dominantly to
the KN channel. We obtained the mass distribution of the Λ(1405) which
peaks at 1420 MeV, and differs from the nominal one.
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