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Λ(1405) : Double pole?
JP = ½-, I = 0,  ML(1405)< MKbarN , lightest in neg. parity baryons
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Chiral Unitary Model: 
D. Jido et al., NPA725(03)181



LQCD Evidence that L(1405) 
is a KbarN molecule!

• Study of KbarN scattering below the KbarN thres. 
are important.
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Magnetic Moment of s quark is vanished



 measuring an S-wave ഥ𝐾𝑁 → πΣ scattering below the ഥ𝐾𝑁
threshold in the d(K-,n)pS reactions at a forward angle of n.

E31 aims at:

 ID’s all the final states to decompose the I=0 and 1 ampl’s.
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Exp. Setup for E31 at the J-PARC K1.8BR B.L.
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E31 Run History

E31 
run

Beam 
Power

Beam Time
(# of Kaons)

Executed/
Proposed

pre May 2015 27 kW 2.2d ~5%

1st May-June 
2016

43 kW ~7d
(14.5 G)

~30%

2nd Apr.2017 44 kW 0.5d(start up) ~30%

2nd’ Jan.-Feb. 
2018

51 kW ~21.5d
(39.2 G)

100%



Event topology of 𝑑 𝐾−, 𝑛 𝑋𝜋±𝛴∓
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𝜋+Σ−/𝜋−Σ+ Mode (𝐼 = 0, 1)
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𝜋+Σ−/𝜋−Σ+ Mode (𝐼 = 0, 1)
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1

2
× (𝜋+Σ− + 𝜋−Σ+) (𝐼 = 0, 1)

• The I=0 amplitude is dominant.
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Event topology of 𝑑 𝐾−, 𝑛 𝑋𝜋0Σ0
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𝑑 𝐾−, 𝑛 𝜋0Σ0 vs 𝑑 𝐾−, 𝑛 𝜋−Σ+
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Consistency in the 𝜋±Σ∓/𝜋0Σ0 Mode
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Comparison w/ theory
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PRC94, 065205(2016)

Two step reaction process

Resonance Poles

MODEL A
Res. Convoluted

MODEL B
Res. Convoluted



Comparison w/ theory
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Summary
• Data analysis of the E31 2nd Run is in progress.

– 39.2 G kaons were irradiated on deuteron.

• We first measured the 𝜋±Σ∓ and 𝜋0Σ0 mass spectra 
followed by the Kaon-induced reaction on deuteron.

• We confirm

– Interference btw I=0 and 1 amplitudes in the 𝜋±Σ∓ modes

– Dominance of I=0 amp. in the ഥ𝐾𝑁 → 𝜋Σ scattering.

• We compare w/ a theoretical calculation.
– The two step process, ഥ𝐾𝑁 → 𝜋Σ followed by 𝐾−𝑁 → 𝑛ഥ𝐾 on 

deuteron, well explains a gross feature of observed spectra.

– Pole positions related to L(1405) MUST be extracted so as to 
reproduce the observed spectra further.
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Backup



𝜋+Σ−/𝜋−Σ+ Mode separation
(template fitting, Run78)
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