
ΔΔ	
  Dibaryon I(Jπ)	
  =	
  0(3+)

• WASA@COSY
D0,3(2370)
• Structure	
  from	
  DVES:
(V	
  =	
  𝛾,ρ,ω,𝜙,	
  J/𝛹):
• e	
  dàe V	
  D0,3

• D0,3à d	
  ππ,	
  
dπ0,
np

64 A. Gal

 [GeV]s
2.2 2.4 2.6

 [
m

b
]

σ
0

0.1

0.2

0.3

0.4

0.5

 [GeV]s
2.2 2.4 2.6

0.5

 [GeV]s
2.2 2.4 2.6

0.5

 [GeV]s
2.2 2.4 2.6

ππd      threshold

pn          dπ π0 0

]2 [GeVπd
2M

4 4.5 5

]2
 [

m
b

/G
e
V

π
d2

/d
M

σ
d

0

0.5

1

1.5

πd
2M

]2 [GeVπd
2M

4.5 5

2

0.5

1

Fig. 1 D03(2370)∆∆ dibaryon resonance signal on the left panel, and itsM2
dπ0 Dalitz-plot projection on the

right panel, from pn → dπ0π0 measurements by WASA-at-COSY [1]. This resonance was also observed
consistently in pn → dπ+π− measurements [2]. Figures courtesy of Heinz Clement
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Fig. 2 D03(2370)∆∆ dibaryon resonance signals in the Argand diagram on the left panel, and in the speed
plot on the right panel, both for the np 3D3 partial wave, from recent np scattering measurements by WASA-
at-COSY [3]. Figures courtesy of Heinz Clement

Further evidence supporting theD03(2370) dibaryon assignment comes from very recent
measurements of pn elastic scattering as a function of energy, taking sufficiently small steps
around

√
s = 2370 MeV [3]. This is shown in Fig. 2–left for the Argand diagram of the

3D3 partial wave, and in the right panel for the speed plot of the 3D3 partial wave, within a
new SAID partial wave analysis incorporating these measurements.

N∆ and ∆∆ s-wave dibaryon resonances DIS with isospin I and spin S were proposed
by Dyson and Xuong [4] as early as 1964, when quarks were still perceived as merely
mathematical entities. They focused on the lowest-dimension SU(6) multiplet in the 56×56
product that contains the SU(3) 10 and 27 multiplets in which the deuteron D01 and NN

virtual state D10 are classified. This yields two dibaryon candidates, D12 (N∆) and D03
(∆∆) as listed in Table 1. Identifying the constant A in the resulting mass formula M =
A + B[I (I + 1) + S(S + 1) − 2] with the NN threshold mass 1878 MeV, a value B ≈
47 MeV was reached by assigning D12 to the pp ↔ π+d resonance at

√
s = 2160 MeV

(near the N∆ threshold) which was observed already during the 1950’s. This led to the
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