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be given by the Kronecker product of the octet with itself: 8®8. It can be decomposed into irreducible

SU(3) representations 8®8 = 1H8M8D 10 10®27, where the deuteron belongs to the antidecuplet -

10 [42). So one should expect at least 9 other deuteron-like states with strangeness -1,-2,-3:

Table 1 SU(3) anti-decuplet of the B=2 states from [42]. Strangeness S=0 state is deuteron.

Strangeness Wave Function Multiplicity
S$=0 1 1
ﬁ(ﬁm —np)
===l 1 0 0 - + 2
75 [V3A - Ap) + (% - p2) + V2@ n - n21)]
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S=-2 E[ﬁ(z«”\ —AZH) + (ZOZF - 2*20) + ﬁ(sﬂp o pEo)] 3
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— [(E°zt —z*E°
T [( )]

Due to SU(3) breaking the hyperon interaction is weaker. So despite the fact that hyper-tritium gets

bound by about 100 keV, the AN system stays slightly unbound [43].

As one can see one may arrive at the concept of two-baryon states even without the notion of
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WASA DETECTOR AT COSY

PE"EI line TOFD

eleclor\‘




WASA - CSI CALORIMETER

1012 crystals

max. kin. energy for stopping
np/d 190/400/500 MeV

Energy resolution
charged particles 5%
L7 photons 8%

Time resolution
charged particles 5 ns
photons 40 ns
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WASA - MINI DRIFT CHAMBER

17 layers

— reconstruction of all particles = overdetermin

— magnetic field = charge of particles
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WASA - FORWARD TRIGGER HODOSCOPE
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WASA - FORWARD RANGE HODOSCOPE

covered scattering angle
3-18°

max. kin. energy for stopping

S mp/ld/a
S = 170/300/400/900 MeV
energy resolution

for stop particles 3%
for punch through 4 — 8%
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TRIGGERS

* - the Number of charged tracks
in Forward Detector > 2

- the Number of Clusters
in Central Detector 2> 2

* - Energy Trigger: E ., 2 threshold
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TWO-PION PRODUCTION
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NccnegoBanue ABC spdexra B
KCKJIFO3UBHOM DKCIICPUMEHTE
pd — dnm + pspect

leaving the other one untouched. This nucleon is called a spectator. Since nucleons inside a deuteron

£ A

s T #ﬁ %

[y *

3 i 4

g [N

] - I q

0.5l 3,
[ { oy

% 0.1 0.2 0.3
Pspectator’ [GeVie]

Figure 10: Distribution of the spectator proton momenta in the pd — dm°m® + Pspectator Feaction. Data are given by
solid dots. The dashed line shows the expected distribution for the quasi-free process based on the CD Bonn potential [101]
deuteron wave-function. For comparison the dotted line gives the pure phase-space distribution as expected for a coherent
reaction process. It extends up to momenta of 1.5 GeV/c and peaks around 0.7 GeV/c. For the data analysis only events with

Pspectator < 0.16 GeV /c (vertical line) have been used. From Ref. (25), Fig. 1.

experience Fermi motion, the momentum of the spectator nucleon is not O, but distributed according to
the deuteron wave function having a maximum probability at ps,e.. = 40 MeV /c, see Figure 10.

Since the total momentum is conserved, the active nucleon of the target deuteron has the same
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KBAHTOBbLIE UNCJIA PEBOHAHCA

pn = d*—> d 'z’

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

o(cos®,)=D,P,+D,P, + D,P, + D_P.

1* excluded.
3* assigned
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XAPAKTEPUCTHUKHM PESOHAHCA d*(2380)

pn —> dibaryon — AA—> dn’r®

1(JP) = 0(3*)

M. =2380£10MsB ~ 2M , —90M>B
I'y, =80x10MoB <<1',, =240M>5B
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ABC OODEKT B PEAKIHWAX

pd > dr’n’ + D
pd >dr n’ +n

spect

pd > drn w + Dpec

P. Adlarson et. al Phys.Lett. B721 (2013) 229-236
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[IOJIHBIE CEHEHU A pN-> dnin
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COOTHOIUEHUE M30CIIMHOB
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[IEPEXO/I K HECBA3AHHOMY

KOHEUHOMY COCTOAHNIO
pn > d*— AA —> dnn pn - d* > AA > NNz
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><)-—d ><:
N A "Eanaa, T N A .,.... N
T

Ectb an nposasaeHna d* B ceueHUAX aTUX npoueccoB?

Féldt & Wilkin, PLB 701 (2011) 619
Albaladejo & Oset, Phys.Rev. C88 (2013) 014006

24.03.2025 E. Jopowkesuny, NAN PAH



pp — pprin’ pn — pnrr’

T g |
i 0.0 - 0.0
S [ Ppoppnn EN pn—)p.nn T
b b _Conventional process +d*
10° - 10°
102 102
10 — ‘
°F D /
- Conventional process -
| ! ‘ ! ! ! ! ‘ ! ! ! ! | ! ! ! ul | ! ! ! ! | ! ! ! !
b2 2.3 2.4 2.5 15 23 24 25
Vs [GeV] Vs [GeV]
P. Adlarson et al., arXiv:1409.2659
24.03.2025 E. Jopowkesuny, AU PAH 29



P. Adlarson et al.,
Phys. Rev. C 88,
055208 (2013)
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ABC 3PODEKT B PEAKLNAX
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TOTAL CROSS SECTION dd — “Hen"n"

c [ub]

dd — 4He =%1f
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KAHAJIbI ABC OODEKTA
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OT KAHAJIA AA 1O pn PACCEAHUNA
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A, ENERGY DEPENDENCE AT 83°

| 212 lll 2{4 — 216 — 28 A. Pricking, M.
/s [GeV] Bashkanov, H. Clement:
arXiv:1310.5532
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A, ENERGY DEPENDENCE AT 83°

O;" =83 deg
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STATUS OF THE D* RESONANCE

decay channel branching status
d 7o 15 % observed
d ntm 25 % observed
pprin- 7 % observed
npn'r’ (12 %, predicted’) observed
nprn (31 %, predicted’) HADES

np (10 %, predicted) observed

24.03.2025
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Albaladejo & Oset, Phys.Rev. C88 (2013) 014006
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OCHOBHDIE PE3VYJIBTATDI

» W3mepeHune guddepeHLmanbHbIX U MOAHbIX CEYEHUIN N3OBEKTOPHbIX
peakunmn pp—~>NN1t B 06nacTtm Bo3byKaeHMA BapNOHHbIX pe30HAHCOB
A(1230) unn N*(1440), ABC apdeKTa HeT

» ABC cBfizaH ¢ pe3oHaHcom d*(2380) B peakumax pn—>dnn

> V3mepeHue NoaHbIX CeYeHUN peaKkuuii

pn—=>dn®n®, pn>dntn, pp>datn®, pn>pprnd

» WccneposaHmne ABC aHomanuii ¢ yyactmem agep 3He um “He.

» OnucaHue sKcnepuUMeEHTa/IbHbIX Pe3ynbTaToB C UCMO/Ib30BaHUEM TMMNOTE3bl
06 s-KaHanbHOM AMbapnoHHOM pe3oHaHce d* I(JP) = 0(3)

>
» OnpepeneHue KBaHTOBbIX YMcen pesoHaHca d*(2380).
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BLIBOJIbI

pe30HaHCd * HaOJII0IaeTCsa B pEaKIUsIX
pn—>drn’n’
pn—>dn
pn— ppﬂ'_ﬂ'o
pn— pnr’r’
B pn YyIPYyroM paccessHuu

XapaKTEPUCTUKU PE30HAHCA
M=2380+10 M»B
I'= 80£10 M5B

I(J7)=0(3")

B03MOXHBI Ipyrrue pe30HAaHCHBE COCTOSTHUS
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