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Background & Motivation: Hadronic molecule
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What are the true natures of excited hadrons?
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Background & Motivation: Progress and Limitation
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Only s-wave

Higher waves are necessary!
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Background & Motivation:

Internal structure
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Hadronic molecule
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Background & Motivation: ( ),

Combinations/2.5 MeV/c?

Combinations/2.5 MeV/c?
N
o
o

© IIII|IIII|IIII|IIII|II

1.95 2 2.05 2.1 2.15

2.2
GeV/c?

Belle Collaboration, Phys. Rev. Lett. 121, 052003 (2018)
Belle Collaboration, Phys. Lett. B 860, 139224 (2025)

=099+0.26 +0.06

(

60

50 -

= 20125+ 0.6 MeV S N P
= 6.4738 MeV

0}

20

10

1

d}

1 L |

2.0

2.4 28

Y / 2)

S. F. Biagi, Z. Phys. C 31, 33-38 (1986)

) and

Candidates / (1 MeV)

400

200}

300f

100 ¥

3000 3100 3200
m(EIK ) [MeV]

3300

LHCb Collaboration, Phys. Rev. Lett. 118, 182001 (2017)

SR D T «( )y - A GRS S
-—————_———
Mass (MeV)
1809 1819 2026 2033 2220 2423 2431 2455 2692 | 2961 2968 3134 3143 3314
Threshold
2026-5-16 2026 F B E FEBITS 6




R BH G BB

IMP,
INSTITUTE OF MODERN PHYSICS

CONTENTS

2. Formalism
 How to do it



Formalism: Correlation function
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Formalism: Correlation function with general partial waves
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Results: Properties of the resonance
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Results: Formalism for studing the ( )

Chiral lagrangian =) Lippmann-Schwinger equation
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Correlation function with general partial waves in coupled channels

2

O=1+32 +1) ° () () + 2 () ()

2026-5-16 2026 58 F BT E



Results: Application to the (

1. Correlation function of
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3. Properties of ( )
Mass (MeV) Width (MeV) Br ( ) - Br ( ) - -
This work 1519.75 13.14 40 % 47 % 0.43 0.24
PDG 1519.4+0.2 15.7+0.3 (45~47) % (42~46) %

2026-5-16

2026 F 5258 F LTS

13



R BH G BB

IMP,
INSTITUTE OF MODERN PHYSICS

CONTENTS

3. Results

- Predicting the (2012), (2380), (3120)



Results: Predictions of ( ), ( yand ( )
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Results: Predictions of ( ), ( yand ( )
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Summary

O A formalism incorporating the femtoscopy correlation function with general partial
waves Is established.

O This formalism is successfully applied to the (1520), (2012), (2380) and
(3120) systems.

1. Successfully explained the peak caused by (1520) inthe - , and calculated its hadronic
molecule properties.

2. Predicted the correlation functions of (2012), (2380) and (3120), and pointed out the
"golden observation channel" for future experiments.
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Thanks for your listening!



