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Exotic states
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Ground light baryons

« SU(3) flavor multiplets of ground baryons
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Low-lying baryons with J°=1/2-

1/2~ baryon nonet with strangeness
Zou, EPJA 35 (2008) 325

Citation: R.L. Workman et al. (Particle Data Group), Prog.Theor.Exp.Phys. 2022, 083C01 (2022)

2(1620) 1/2_ I(JP) = 1(%_) Status: K

OMITTED FROM SUMMARY TABLE

uds (L=1) 1/2- ~ A*(1670) ~ [us][ds]
uud (L=1) 1/2- ~ N*(1535) ~ [ud][us]
uds (L:l) 1/2— o~ A*( 1405) o) [ud] lsu] Citation: M. Tanabashi et al. (Particle Data Group), Phys. Rev. D 98, 030001 (2018) and 2019 updat

uus (L=1) 172 ~ Z*(1390) ~ [us][ud] d 2(1480) Bumps 1JP) = 1(?7) Status: *
Zou et al, NPA835 (2010) 199 ; CLAS, PRC87(2013)035206

* Mass pattern : quenched or unquenched ?

OMITTED FROM SUMMARY TABLE

These are peaks seen in A7 and X 7 spectra in the reaction 7+ p —
(Ym)K™ at 1.7 GeV/c. Also, the Y polarization oscillates in the

- Stl‘ange decays Of N*(1535) and A*(1670) o same region.

N*(1535) large couplings Zy.nys Snxeka * Enenm? SN+
A*(1670) large coupling g,.,,
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Exp. signals of X(1480)
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Evidence of £(1/27)

Events per 10 MeV

« K"p » Amr*m™, wWu-Dulat-Zou, PRD80(2009)017503
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Here we reexamine some old data of the K p—
A#* 7~ reaction and find that besides the well-established
>*(1385) with J¥ = 3/27, there is indeed some evidence
for the possible existence of a new X.* resonance with J” =
1/2~ around the same mass but with broader decay width.
There are also indications for such a possibility in the

J/ — S A7 and yn— K*3*" reactions. At present,

M, (Gev) the evidence is not strong. Therefore, high statistics studies
Ms-3)) e Ms-(1/2 5172 x*/ndf (Fig. 1) x*/ndf (Fig. 2)
Fitl 1385.3 = 0.7 469 + 2.5 68.5/54 10.1/9
Fit2 1386.1%}4 34.9%3] 13813182 118.613:% 58.0/51 3.2/9
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Second reason: the width of Z*~(3/2%) is 35.5MeV; but that of

>*-(1/27) is 118.6MeV from fit before.



Search for X(1/27)

. A, - Anm, Xie-Geng, PRD95(2017) 074024

. yn - KX(1/27), Lyu-EW-Xie-Wei, CPC47 (2023) 053108
* ¥c0 = XXm, EW-Xie-Oset, PLB753(2016)526

e ¥.0 — AXm, EW-Xie-Oset, PRD98(2018)114017

e A, » 2Tt a'n, Xie-Oset, Phys.Lett.B 792 (2019) 450
YN - X(1/27)N, Kim-Nam-Hosaka, PRD(2021)114017




Low-lying baryons with JF=1/2-

* Chiral Lagrangian VuB=0,B+[I'u,Bl. 556t Ramos, NPA635(1998)99
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Low-lying baryons with JF=1/2-
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Low-lying baryons with JF=1/2-

Jido Oller Oset Ramos Meissner, NPA725 (2003) 181

* Bethe-Salpter Equation
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* X photoproduction, Roca-Oset, PRC 88, 055206 (2013)
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Experimental data are from Ref. [46].
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»(1430)

* X photoproduction, Roca-Oset, PRC 88, 055206 (2013)

L ] 1 ol Yl
0.00151 V,,’ 2 Clj 5 (kO i k!O) Cij = ar 25 0
= . 4.f “ l
of —\/;an 0 0
> et E
o (0.001
=
=3 I
R _ a’?l a'f" a'[zhz a'lll a'll a': 3 o)
0‘ 1.037 1.466 1.668 0.85 0.93 1.056 0.77

1330 1360 1400 1440 1480 1520
Vs (MeV)
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¥(1/27)in A, > Anm

0J.J.Xie, L.S.Geng, EPIC76(2016) 496, PRD95(2017) 074024
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Belle and BESIII measurements
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Mechanism of A, - nAn
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Counts

Analysis the Belle data

* A, - Anm , GYW-EW-Xie-Geng-Wei, PRD 106, 056001 (2022)
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By regarding the A(1670) as the molecule, we could well
reproduce the Belle data of the mass distributions.
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Dalitz plot of A, = nAm
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¥(1380) in A, » AT
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The cusp inthe A, —» pKn
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A(1670)in A, » pK ™
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TSIn A, - pKnm
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TS+ Coupled-channel effects
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Results of the mass distribution

« EW-GYWang, to be prepared
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Belle measurements

* A, » AT T, Belle, PRL130, 151903 (2023)
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g of wa +,MHWH+W 2 w;}m
2 " I -. S of HH“" i et M
1.35 1.45 1.55 n'-2.- HF M'm "” ’W P}’
MA ,Breit-Wigner [GeV/cz] 1.35 1.45 1.55
(a) M \Breit-Wigner [GeV/c ]
Mode Ezw (MeV/c?) I MeV/c?) 2 /NDF
Ax™ 14343 + 0.6 11.5+2.8 74.4/68

A 1438.5 0.9 330=k15 92.3/68
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Evidence of £(1430)

+ + - Dai-Pavao-Sakai-Oset, PRD 97, 116004 (2018)
o
Ac > A" ™, TS Xie-Oset, PLB 792, 450-453 (2019)

T

tAg_—Mr“l’K*’p = Ao - €,

AUpt migr—p 1 2M 4 2M,

dMi (K*=p) ~ (2m)7  4M2,

XD D tar srrrempl®s

B(A} — ntK*~p) = (1.4£0.5) x 102

p7r+ﬁK*—

|A]2 = (3.9+1.4) x 10716 MeV—2

Lyvpp = —i1g < V’LL[P, 8P] >

Lge_ .k = —1g (K*—)“ (m=8,K° — 8, K°).
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Evidence of £(1430)

+_ __+.__— Dai-Pavao-Sakai-Oset, PRD 97, 116004 (2018)
o
Ac > A" ™, TS Xie-Oset, PLB 792, 450-453 (2019)
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Evidence of £(1430)

Ao Antntn, TS
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Evidence of £(1430)

A, > AmTtT T, Lyu-GYW-EW-Xie-Geng, to prepare
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Results of A, > Ar ™t~
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Summary

* Belle measurements of A, - nAmr show some hints
of the £(1/27), and the more precise measurements
could be used to test the existence of £(1/27).

* The cusp observe in the pK~ mass distribution of
A. - pK~nt* should be due to the TS and A(1670),
and the line-shape could be used to constrain the
theoretical parameter.

* The cusp structure around 1430 MeV Iin A, - Attt
could be associated with the £(1430).

Thank you very much!



