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MOTIVATION

Search for dibaryon resonances in two-nucleon systems has a long history [1]. At present
as one of the most realistic candidate to dibaryon is considered the resonance DIJ = D03
observed by WASA@COSY [2] in the total cross section of the reaction of two-pion
production

MD03
= 2.38 GeV ΓD03

= 70 MeV I = 0 J = 3 JP = 0+

(i) 6q-models, – Y.-B. Dong, et al. (2016) (hidden colour);
(ii) hadron picture, πN∆ system – A.Gal, H.Garcilazo, PRL 111 (2013) 172301;
∆∆ system – J. Niskanen, PRC 95 (2017) 054002 A. Gal PLB 769 (2017) 436
1. H. Clement, Prog. Part. Nucl. Phys. 93, 195 (2017).
2. P. Adlarson et al., (WASA@COSY Collab.), Phys. Rev. Lett. 106, 242302 (2011).
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The enhancement took place near the threshold of the spectrum, Mππ ∼ 300 MeV/c2,
with a surprisingly small width of about 40 MeV/c2. This phenomenon got the name of the
Abashian-Booth-Crowe (ABC) effect (1961).
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The contribution of the σ-production mechanism is shown by dashed lines while the
contribution of the mechanism going through the intermediate dibaryon D12 is shown by

dash-dotted lines. The solid lines correspond to the summed cross sections.
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pd → pdππ REACTION. ANKE@COSY DATA

The experiment was performed at the proton beam energies Tp = 0.8, 1.1, 1.4, and
1.97 GeV with the spectrometer ANKE installed at the storage ring of the synchrotron
COSY.
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The two-step decay mechanism of the reaction pd → pdππ:
p + d → p + D03 → p + D12 + π1 → pd + π1 + π2

dσ =
(2π)4

4I

∫
|Mfi |2δ(4)(Pi − Pf )

d3p1

(2π)32E1

d3p2

(2π)32E2

d3p3

(2π)32E3

d3p4

(2π)32E4
(1)

M
λ′

pλ
′
d

λpλd
(pd → pdππ) = M

λ′
p
λp

(p → p′σ)
1

pσ2 −mσ
2 + imσΓσ

M
λ′

d
λd

(σd → dππ) (2)

M
λ′

d
λd

(σd → dππ) =
∑

λ2,λ3,µ,m1,m2

FD03→dσ(q)FD03→D12π1(k1)

P2
D03
−M2

D03
+ iMD03

ΓD03

FD12→dπ2(λ1)

P2
D12
−M2

D12
+ iMD12

ΓD12

× (1λd2µ|3λ3)Y2µ(q̂)(2λ21m1|3λ3)Y1m1
(k̂1)(1λ′d1m2|2λ2)Y1m2

(λ̂1)+

FD03→dσ(q)FD03→D12π2(k2)

P2
D03
−M2

D03
+ iMD03

ΓD03

FD12→dπ1
(λ2)

P2
D12
−M2

D12
+ iMD12

ΓD12

× (1λd2µ|3λ3)Y2µ(q̂)(2λ21m1|3λ3)Y1m1
(k̂2)(1λ′d1m2|2λ2)Y1m2

(λ̂2) (3)

TURSUNBAYEV, UZIKOV (JINR) REACTION OF TWO PION PRODUCTION 21 SEPTEMBER 2018 7 / 12



The vertex factors F in eq. (3) are defined as
in [3]
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MD03
= 2.36 GeV ΓD03

= 110 MeV

MD12
= 2.15 GeV ΓD12

= 110 MeV

Mσ = 0.4 GeV Γσ = 0.4 GeV

fσ = 2.2

Γ
(l=2)
D03→dσ = 23 MeV
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= 6.5 MeV

Γ
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k10 = 0.177 GeV λD12π
= 0.12 GeV

λ10 = 0.224 GeV λdπ = 0.25 GeV

q0 = 0.362 GeV λdσ = 0.18 GeV
(5)
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pd → pdππ REACTION. ANKE@COSY DATA AND
TWO-RESONANCE MODEL
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pd → pdππ REACTION. Mππ SPECTRA AT Tp = 1.1GeV .

squared dashes-V.Komarov et
al.(for ANKE collab.)
arxiv:1805.01493 [nucl-exp]
full lines – two-resonance
model.
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SUMMARY

∗ The model calculations using the mechanism of the coherent pion pair production in
the pd → pdππ reaction with the t-channel σ-meson exchange and two dibaryon
resonances D03 and D12 qualitatively reproduce the experimentally obtained mass
distribution dependence of the differential cross section of the final dππ system and
also ππ system (ABC effect). Absolute value is yet determined because magnitude of
some partial width not known.
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