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For pseudoscalar-baryon of the octet interaction
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Alternative way of calculation
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This procedure can be used for the decuplet baryons and is particularly useful for
baryons with charm or bottom.
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The Q state around 2100 MeV has been confirmed recently, by Belle and called Q(2012)
J. Yelton et al. (Belle Collaboration), Phys. Rev. Lett. 121, 052003 (2018)

meor =2012.4 +0.92 MeV,
| 4 +30
Foe =6.475¢ MeV.

In R. Pavao and E. Oset, Eur. Phys. J. C 78, 857 (2018) Kz ,nQ2 and K E channels

0 3F ag®\ KE* Final Belle results Rg’g( = 0.97£0.24 = 0.07
n

Y arXiv:2207.03090 [hep-ex]

ozq2 /8q2 0 K E and it was concluded that “this ratio is consistent with the
molecular interpretation of the Q(2012)”

o« (1078 MeV™3) B(107 8 MeV™?)  gmax MeV) (mgx, Tox) MeV) T'(KE) MeV) T(zKE) (MeV)

5.0 0.1 735 (2012.19, 6.36) 3.35 3.01
4.0 1.5 735 (2012.4, 6.2) 3.22 2.98
3.0 3.0 735 (2012.36, 6.19) 3.25 2.94

2.0 4.5 735 (2012.26, 6.23) 3.34 2.89
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Study of excited E states in y(3686) — K~ AE* +c.c.
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FE(1820) = 731—2 + 9 MeV.
This result is much bigger, and incompatible with that of the PDG [3] of

Fgaggo) = 24715 MeV (PDG estimate); 24 &5 MeV (PDG average).
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2400

Poles g i channels
1824 — 31 3.22 3.22 — 0.0961 KY*
1.71 1.55 + 0.731 T="
2.61 2.58 — 0.381 n=*
1.62 1.47 + 0.671 KQ
1875 — 1302 | 2.13 0.29 + 2.113 K>*
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220 | 1.11+ 1.90i e
3.03 | —1.77 4 2.45¢ KQ

f=1.28f,, and gmax = 830 MeV.
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The Q. — 7" (7Y, n) 7=* reactions and the
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Searching for the two poles of the Z(1820) in the ¥(3686) — =" K'X* (7~ A) decay
e-Print: 2405.03622

Man Yu Duan, Jing Song, Wei Hong Liang, E. O.

Same BESIII reaction but with a different final state Kbar >~*

The choice of Kbar 2* is motivated by the threshold around 1880 MeV, although we can
have smaller energies because of the width of the Z*. This kills the 1820 resonance and

gives more chances to the one around 1875 MeV.

1(3636) /



We use the fact that the (3686) is ccbar and hence a SU(3) singlet.
=t M .RB*
=tM B,

These vertices can be calculated using S U(3) Clebsch Gordan coefficients of 8
®10 - 8, choosing for the 8 ® 10 the MB* states of the coupled channels and
for the final 8 multiplet the state =. Phase convention |K™) = —|3,-3), It*) = —|1,1)

TABLE I: W; Clebsch-Gordan coefficients for the different coupled
channels.
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The lower resonance is suppressed due to phase space and the upper one shows up clearly

Note also striking difference from phase space



Back to
The Q. — «* (7%, n) 7=* reactions and the two =(1820) states

Q) — 7T 2(1820) —» 7T K'Y (K~ 2*),
But this time with QB _y 0 E(lSQO) _y 00 52%0 (K_E*Jr)j
QY — 7Z(1820) — nK° 0 (K~ X*T).

The reduced phase space for Kbar >* production can suppress the contribution of the
low energy = state and show better the higher state.

Also, there is no tree level contribution now.
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Conclusions

The interaction of pseudoscalar mesons with 3/2”+ baryons leads to two =*
states around 1820 MeV.

The BESIII experiment, with an apparent large width of the =(1820) can be
interpreted in terms of these two resonances.

We suggest the Q. — 7" (7Y, n) n=* reactions where the two
resonances interfere giving rise to a minimum in the mass distribution

We suggest the  (3686) — Z*KZ* (7~ A) reaction, where the
lower state is suppressed and the higher mass one shows up clearly

The Q. — (2%, n) KX* reactions have similar features and provide
information on both states.
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