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Introduction

v Conventional hadrons

Meson Baryon

v" Exotic hadrons

Molecule Tetraquark Pentaquark Hybird Glueball
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v Mass reverse problem v Coupling to channels with strangeness
(1535) =1/2- n=1 L=1
(1440) =1/2* n=2 L=0 (1535) _cowlesstonelyio
(1535) =1/2" uud
95 MeV
(1440) =1/2*

High mass vs. (1440)
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Mass (MeV) 2.16x0.04 4.7+0.04 93.5+0.5

(1020) B 0(980) -
(892) B 0(700) B
(770) —— 0(500) T+
(782) —+ T 0(980) -
v Conventional quark model 0(500) = (980) < ,(700) < ((980)

v Experiment 0(500) < ((700) < (980) < ((980)
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v" Charm baryon decay

TABLE I. The experimental data from Refs. [1-5,7-14.44-50] and reproductions for B(B, — B, PP’).

Channels Data Our fittings Channels Data Our fittings
i it it IER 102 B(AF — prtK-) 34404 34404 10B(A; s’ 13+0.1 13+0.1
APROK+ 13.6 £2.5 P 4.46 + 1.18 [0*B(AT = A'KYE?) 56+1.1 59+1.0 10°B(A} - pr K1) 1.0+0.1 1.0 +0.1
AOK+p0 0.59 4+ 0.24 prta 46.4 + 3.0 102B(Af = Alx* ) 1.8+0.3 1.9+03 10°B(Af — nK*K?) g6st 6502
Algt KV 393+7.6 PKtK~ 4.82 + 1.05 10*B(Af = A"2°K™) 15403 1.4+£03 10°B(A; — pa"KY) 1.9+ 0.1 181
00K+ 8.24 + 1.41 pKYK° 3558168 10*B(A; - EZa"n) 29405 28+05 10 B(Af - nz*KY) 1.9+01 1.9 £0.1
SOR+®  (4.2941.23)x10~2 _ng*a® 2534 5.5 102B(A; - S ntrt) 1.9+0.2 20402 102B(E; > S+rtK-) 26+12 3.9+04
X0+ KO 3.31 +0.97 naty® 45.2 +12.1 10?B(A} = 20z %) 22408 1.0£0.1 10°B(Ef — E%*a°) 6.7+3.5 1.0+£03
St gt 373 +1.11 K+ KO 6.54 + 2.17 LO*B(A = £0xty0) 82409 83+0.8 10°B(Ef = Etata) 14.0 £ 8.0 65+16
EKTKT (3. 3-‘+$’;;,} % 103 = tA0K° 3.46 4 1.01 lﬂ':B(A:.' — E_H_K_) 20+£04 1.6 £0.3 10°8 (%L_ - X ntat) 51+34 69+23
EOKKO  (1.247162) x 10 TTKY%° (8.382.40) x 102 iO;B(A:.’ —>.:‘;r+{{+) 33409 1.5+0.5 10° B(ig - Z':[:FKJFJE ) 42425 044+02

3.6 s s Sk p— 1 10°B(A} — prtr) 47403 46+03 102B(2" — A%2+K") 1.2+04 13403

el 10*B(A; - pK*K") 52412 48+10 105(8) — A’K*K") 51419 45407
pay® 25.8 6.1 5 ¢ =0 0 =0 =0 _

102B(A+ — pKOy®) 0.8+0.2 0.7+0.1 10°B(E? — BYK+K") 07402 1.0+0.1

10°B(Af — E%2°K™) 78+ 1.6 8O 15 10°B(Ef - E-atat) 29+13 40+1.1

C. Q. Geng, C. W. Liu and S. L. Liu, Phys. Rev. D 109 (2024) 9, 093002
v" Chiral unitary approach ----Coupled channel Bethe-Salpeter equation
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( )——dynamically generated by the S-wave meson-baryon interaction
v Quark level diagram ) v' SU(3) pesudoscalar meson matrix
(uit ud us
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v Flavor-wave functions of the baryon
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( )——dynamically generated by the S-wave meson-baryon interaction

v' Components of the final states
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v Amplitude
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v Final states interaction
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( )——dynamically generated by the S-wave meson-baryon interaction
[ ( ) = . + . + A AN Ao ]
v Loop function v Bethe-Salpetere quation
3 4 2 1 =1-
@) - )R- e 2 24 _ 1 * o T e
, . ~ == 2@ - = )X ()" ()
()= 16 2 t( 1 N 2 ) TABLEIL The S-wave meson-baryon scattering coefficients [54].
—(+ ) (d+ 2 N nn KA KX
1
1+ ) N 2 0 3/2 -1/2
+(— ) =} nn 0 39 —3/2
: KA 0 0
=1150 MeV KT 2

Y. Li, S. W. Liu et al. Phys. Rev. D 110 (2024) 7, 074010 10
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( )——dynamically generated by the S-wave meson-meson interaction

v Quark level diagram
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v" Final states interaction
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K= A+ ap(980)
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v' Amplitude
( ) = + + +  + + +=0 +=0 +0_ +
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( )——dynamically generated by the S-wave meson-meson interaction

[ ( ) = + + + _ + + +—0 +—0 +=0_ + J

v Loop function

B 4 1 1 =1-
@)= ) i 2 g
+m0 40 =— —
NN Lt RPN
. 2) 12 —(C1+ o)+ +°a+_223\/§2
=600 MeV rer Thgz (Z93MeY)

J.J. Xie, L. R. Dai and E. Oset, Phys. Lett. B 742, 363 (2015) 12
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v' Total amplitude = + (153D 4 0(980)
° ° ° 2r 1 4 /\+ 2
v" Double differential width —— =————>— |
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v The invariant mass distributions with phase interference

+ (1535) 4 0(980)
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v" The Dalitz plots
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Summary

v The significant peak structure in the  invariant mass distribution

of thedecay ™ - ©  should be related to ( ).

+

v A cusp structure in the invariant mass distribution of the decay

* . * shouldberelatedto ( ).

v" More precise measurement results from future experiments will help

us to better understand the nature of ( and ().

Thanks for your attention !
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