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Motivation



Λ(1405)
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It is mostly a KN molecular state

- T. Hyodo and D. Jido, Prog. Part. Nucl. Phys. 67 (2012) 55;

- Y. Kamiya, K. Miyahara, S. Ohnishi, Y. Ikeda, T. Hyodo,
E. Oset and W. Weise, Nucl. Phys. A 954 (2016).



Λ(1405)
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Two pole structure of Λ(1405): 

D. Jido, J.A. Oller, E. Oset, A. Ramos and U.G. Meissner, Nucl. Phys. A 725 (2003) 181

It is mostly a KN molecular state



Λ(1405)
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Two pole structure of Λ(1405): 

D. Jido, J.A. Oller, E. Oset, A. Ramos and U.G. Meissner, Nucl. Phys. A 725 (2003) 181

Singlet couples more to πΣ and octet to KN



pp → Λ(1405) K+ p → π 𝚺K+ p 

IPNO workshop Rafael Pavao 6

HADES Collaboration (G. Agakishiev (Dubna, JINR) et al.)
Published in Phys.Rev. C87 (2013) 025201 
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K. Moriya and R. Schumacher, Nuclear Physics A 835 (2010) 325–328

γp → Λ(1405) K+ → π 𝚺K+

Theory: L.S. Geng and E. Oset, Eur. Phys. J. A 34 (2007) 405

pp → Λ(1405) K+ p → π 𝚺K+ p

Zychor et al., Phys. Lett. B 660 (2008) 181
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Formalism



Triangle 
Singularities
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L.D.Landau, Nucl. Phys. 13 (1959) 181



Triangle 
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End point singularity
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End point singularity
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End point singularity

Pinching
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M. Bayar, F. Aceti, F-K Guo and E. Oset, Phys. Rev. D 94 (2016) 074039



π p → Λ(1405) K → π 𝚺K
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π p → Λ(1405) K → π 𝚺K
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π p → Λ(1405) K → π 𝚺K
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π p → Λ(1405) K → π 𝚺K
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Local Hidden Gauge
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Local Hidden Gauge
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Local Hidden Gauge
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Local Hidden Gauge
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E. Oset and A. Ramos, Eur. Phys. J. A 44 (2010) 445
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E. Oset and A. Ramos, Nucl.Phys. A635 (1998) 99



π p → Λ(1405) K → π 𝚺K
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π p → Λ(1405) K → π 𝚺K
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pp → Λ(1405) K p → π 𝚺K p
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pp → Λ(1405) K p → π 𝚺K p
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V. R. Debastiani, F. Aceti, W. H. Liang and E. Oset, Phys. Rev. D 95 (2017) 034015



IPNO workshop Rafael Pavao 48



IPNO workshop Rafael Pavao 49



IPNO workshop Rafael Pavao 50



IPNO workshop Rafael Pavao 51



IPNO workshop Rafael Pavao 52



IPNO workshop Rafael Pavao 53



IPNO workshop Rafael Pavao 54



IPNO workshop Rafael Pavao 55



IPNO workshop Rafael Pavao 56



IPNO workshop Rafael Pavao 57

Results
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𝑡𝑇
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πp
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πp
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pp
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pp



IPNO workshop Rafael Pavao 63

Conclusions



pp → Λ(1405) K+ p → π 𝚺K+ p 
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HADES Collaboration (G. Agakishiev (Dubna, JINR) et al.)
Published in Phys.Rev. C87 (2013) 025201 
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K. Moriya and R. Schumacher, Nuclear Physics A 835 (2010) 325–328

γp → Λ(1405) K+ → π 𝚺K+

Theory: L.S. Geng and E. Oset, Eur. Phys. J. A 34 (2007) 405

pp → Λ(1405) K+ p → π 𝚺K+ p

Zychor et al., Phys. Lett. B 660 (2008) 181
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pp
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Thank You


