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Reactions dd->dd 𝜋𝜋𝜋𝜋 and pd->pd𝜋𝜋𝜋𝜋
and   isoscalar dibaryons
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CONTENT

● WASA  dibaryon d*(2380) in the reactions   pn-> d𝜋𝜋0𝜋𝜋0 and pn->pn. 
Experimental data  and theoretical models.

● ANKE@COSY data on  pd->pd𝜋𝜋𝜋𝜋 and t-channel excitation of  d*(2380). 

● Indication to  isoscalar resonances in  γ+d->d𝜋𝜋0𝜋𝜋0   (ELPH and BGOOD data). 

● Possible  search for isoscalar dibaryons in dd->dd 𝜋𝜋𝜋𝜋 and pd->pd𝜋𝜋𝜋𝜋 reactions 
in dd-collision at SPD NICA .

● Summary
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Reference to PRL 42, 
№20 (1979) 1321;     
γd→np
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P. Adlarson et al. PRL 106(2011) 242302;
PRC 90 (2014) 035204 

ABC – effect , A. Abashian, N. Booth, K. Crowe, PRL  5 (1960)
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Y. Dong et al. “d*(2380) in chiral constituent quark model”
Prog. Part. Nucl. Phys. 131 (2023) 104045:
Compact hexaquark system, hidden color component dominates.

However,
A.Gal, H. Garcilazo, Phys.Rev.Lett. 111 (2013) 172301;  d* (2380)  is the 𝜋𝜋∆N

See talk by E. Doroshkevich, on 3 July, Nucleus-2025: NN*(1440), M=2315,Gamma=150 MeV
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ANKE@COSY data on pd->pd𝜋𝜋𝜋𝜋 and t-channel excitation of  d*(2380). 
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MD= 2380, 2470, 2630 MeV

γ+d -> d𝜋𝜋0𝜋𝜋0 



9

T.C. Jude, S. Alef, R. Beck et al.
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γ+d -> d𝜋𝜋0𝜋𝜋0 
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M.P. Platonova, V.I. Kukulin,
PRC  87  (2013) 2, 025202
ABC-effect as a signal of chiral symmetry 
restoration in hadronic collisions

M.P. Platonova, V.I. Kukulin,Phys.Rev.D 103 (2021) 11,
1140250,Isospin symmetry breaking in double-pion production 
in the region of d*(2380) and the scalar σ meson

https://inspirehep.net/literature/1198045
https://inspirehep.net/literature/1198045
https://inspirehep.net/literature/1865616
https://inspirehep.net/literature/1865616


11

M.N. Platonova,V. I. Kukulin, PRC 87 (2013) 
250202

pn -> d pi0pi0
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Yu. N. Uzikov, N. Tursunbayev, EPJ Web of Conf. 204 (2019) 08010 

Our Model  of the  reaction pd->pd𝜋𝜋𝜋𝜋: 
PK + σ-exchange in t-channel
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Θp
cm=7o-13o

pd->pd𝜋𝜋𝜋𝜋: data - ANKE@COSY, theory - PK model+ sigma in t-exchange 
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Model  of the  reaction dd->dd𝜋𝜋𝜋𝜋
based on the pd->pd𝜋𝜋𝜋𝜋 model

a) b)
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∆ = + ∆∫ Deuteron elastic form  factor
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Inclusion of the deuteron form factor diminishes the cross section by ~ 2 orders of magnitude

1.4 GeV

25 GeV

13.5 GeV

SPD resctriction:
Θd

cm=8o-13o

dd->d d-> dd𝜋𝜋𝜋𝜋
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Luminosity at SPD NICA for dd-collisons

Minimal  energy  of the 
deuteron in c.m.s. = 4GeV
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Deuteron elastic form-
factor is included

N- counting rate at maximum cross. sec.

Ed= 4 GeV, Ldd=4.1 1028cm-2 s-1

N=0.14/h

Ed= 5.2 GeV, Ldd=2.1 1029cm-2 s-1

N=0.007/h
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Another variant: The   pd-> pd 𝜋𝜋𝜋𝜋 subprocess  in the 
dd-> npd 𝜋𝜋𝜋𝜋 reaction
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SUMMARY

● Properties of non-strange dibaryons  are important for  understanding 
( short-range) NN- dynamics.  Compact objects  or quasi-molecules?

● Isoscalar dibaryons d* with M=2380  and 2470, 2630 MeV can be searched 
at the first phase of the SPD NICA, in dd-mode at  sqrt{sdd} =4-5 GeV.

● The cross section of dd->d*d->dd 𝜋𝜋𝜋𝜋 is strongly suppressed  by  the  DFF.

● The  pd->pd𝜋𝜋𝜋𝜋 is more preferable, but  has to be extracted from the
dd->n+pd𝜋𝜋𝜋𝜋 (in the region of dominance of the IA)

THANK YOU FOR  ATTENTION!





Spin-dependent  Glauber model  for pd elastic 
scattering  as  a test of pN amplitudes
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When the final neutron takes  one half o    
-wave dominance, suppressed   pT mo   

he pd->pd amplitude can be extracted w   

/ 2n dp p=
 

in Impulse approximation
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From  dd-npd  to pd-pd

When the final neutron takes  one half of the deuteron momentum

(S-wave dominance, suppressed   pT momenta), then 

the pd->pd amplitude can be extracted with minimum distortions,
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M.P. Platonova, V.I. Kukulin,Phys.Rev.D 103 (2021) 11,
1140250,Isospin symmetry breaking in double-pion production 
in the region of d*(2380) and the scalar σ meson

https://inspirehep.net/literature/1865616
https://inspirehep.net/literature/1865616


N*(1440) Delta(1232)
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