
  

Sequential single pion production explaining the 
”dibaryon d*(2380)” peak 
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Triangle singularities

TS in the pp → ᴨ+ d reaction

A new interpretation of the “d*(2380) dibaryon” peak



  



  



  



  



  



  

The pp →ᴨ+ d reaction   N. Ikeno, R. Molina, E. Oset,  arXiv 2103.01712

The triangle singularity condition is 
found  at √s=2179 MeV



  

The time reversed reaction was much studied in the past, using a Quantum Mechanics 
formalism, not Field Theory, and the triangle singularity was not identified.

    It explains why the cross section is much bigger than expected for fusion reactions.  



  

g
d
  is the coupling of NN to the deuteron together with the θ(.) function.

q
max

 is chosen such as to reproduce the np triplet scattering length.
ρ exchange is also taken into account and reduces the ᴨ exchange contribution.
 



  

Data from Richard-Serre et al. , NP B  20, 413 (1970)



  

Note the dominance of 

But we see that the initial state is  

And also find L=2 dominance in pp, 
in agreement with experiment
Albrow et al.  PLB 34 (1971) 337

S=0 for pp
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Idea taken from

An on shell approximation was done, suggesting that this should be improved in the future.
 We prove that it is quite good, but go beyond.
  
With some good approximations we find: 

Plus ᴨ+ ᴨ- with n n 
intermediate states 



  

The ᴨ+ ᴨ- move mainly with small 
M

inv
 because they behave as identical 

particles in I=0 and Bose statistics 
favors this situation.

This relates √s and M
inv

(p
1
 p’

1
) 

They have uncertainty of 20 MeV in √s and 
bins of 50 MeV when determining  
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Conclusions

Triangle singularities are catching up the attention of the community, explaining some features 
     formely associated to resonances.

The a
1
(1420) case is one of them

We showed that the pp → ᴨ+ d reaction offers a clear case, not identified before as a TS

The sequential one pion production in np(I=0)→ ᴨ- pp followed by   pp → ᴨ+ d offers a natural
     explanation of the peak so far associated to the dibaryon d*(2380).

 The mechanism naturally gives rise to the dominant quantum numbers observed in the 
      experiments
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