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The Dibaryon resonance d*(2380)

and other higher isospin states
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M Num :
pn - d* - AA- d 1t°1t°

Antisymmetrization: JP=1*or 3*:if L, =0

o(cos®,)=D,P,+D,P, + D,P, + D,P,

1* excluded by o(0).
3* assighed
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xtracted pm
d*(2380)

pn — dibaryon —» AA — dn’x’

1(JP) = 0(3*)
My =2.38GeV = 2Mp — 90 MeV

[« = 70 MeV K T'h)p = 240 MeV
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Total CI‘W

pp o ppR R
Isotensor final state

Predictions ¢ F. J.Dyson, N-H Xuong PRL. 13(1964) 815

Reaction was measured by use of the quasifree process in pd collisions
the energy region Tp = 1.08-1.36 GeV corresponding to Vs = 2.35 - 2.46 GeV

® - data WASA@COSY

original Valencia calculations
t-channel meson exchange

— — — "modified Valencia" calculations

PROMICE-WASA
COSY-TOF model with the process

Brunt et al. ——

Shimizu et al. e D mT — T+T1T—
Eisner et al. pp 21 pp
Sarantsev et al.
Tsuboyama et al.

== |SOSPIN based prediction
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Differential ¢

— — = "modified Valencia" calculations
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Angular distributions

-Phase Space @ -data — — "modified Valencia" calculations

B- systematic uncertainties —  model with the process
PP — D5y — pprrtT-
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/
~— Conclusion

Sion
® Status of the d* Resonance
decay channel branching status
d non° 15 % observed
d ntn- 25 % observed
pprin 7 % observed
npnr? (12 %, predicted”) observed
npwtn (31 %, predicted) HADES
np (10 %, predicted) observed

@ Dibaryon d*: M=2380 MeV, IN'=70 MeV, I1(J?)=0(3%)

@ ppm+m=channel is the associated production of the theoretically
predicted isotensor AN state D,;, M=2140 MeV, N'=110 MeV

with specific signatures in invariant mass spectra and in the 1+ angular
distribution
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= ASA detector at COSY

Pallal line
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Isospin relations




“The decay modes of the dibaryon
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Non-fusion channels




Isospin Decomposition:
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P. Adlarson et al., Phys. Rev. C 88, 055208 (2013).
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The family of dibaryons




Predictions of 1{JP)'="0(3*) state™

F. J. Dyson, N-H Xuong PRL. 13(1964) 815
e first prediction
T. Goldman, et al, PRC 39, 1889 (1989)
e “d*”, “inevitable dibaryon”
T. Kamae and T. Fujita, PRL 38, 471 (1977)
e deuteron photodisintegration
A. Gal, H. Garcilazo PRL 111 (2013) 172301
e Faddeev-Yakubovsky calculations
H. Huang, J. Ping, F. Wang, PRC 89, 034001 (2014)
e Quark model
F. Huang, Z.Y. Zhang, P.N. Shen, W.L. Wang arXiv:1408.0458

* RGM, “hexaquark-dominated exotic state”
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~ Kinematics

Hp—)ﬂ P+ Psp

Pellet line TOF Detector
Solenoid Tracking Detectors

oton spectator

—>

hin Plastic Scintillators
EM Calorimeter : Range Hodoscope
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