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strong interaction —
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Colorful = quark level

Colorless > hadron level
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Background

Question: How Is a hadron composed of these
possible components?

_ _ Colorful - quark level
strong Interaction —

Colorless > hadron level
N —

A more comprehensive framework for systematically describing hadrons
Resonance can decay, especially for the strong interaction decay.

Non-zero width shows the interaction with hadron channels
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Strong interaction

_I:Colorful - quark level
Colorless = hadron level

Introduction of HEFT
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Introduction of HEFT
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Toy model : ©rebare-state & One channel
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Toy model : One bare state & One channel
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Toy model : One bare state & One channe -
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One bare state
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One bare state & One channel ik
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X(3872)&D50( 317)
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S

0.8 GeV 0.890 + 0.20 0.810+ 0.11

1 GeV 0.683 + 0.025 0.687 + 0.017
1.2 GeV 0.587+0.21 0.550+0.12
1.17 GeV 0. 56 0.9

Example: X(3872)
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DD* DD*
Interaction

X(3872)

¥.1(2P, 3940) + DD*

The interaction between D and D* OBE

Heavy Quark Symmetry
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0.8 GeV 0.890 + 0.20 0.810+ 0.11

1 GeV 0.683 + 0.025 0.687 + 0.017

1.2 GeV 0.587+0.21 0.550+0.12

1.17 GeV 0. 56 0.9
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cc State

X(3872)

¥.1(2P, 3940) + DD*

Example: X(3872)

The interaction between D and D* OBE
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Prediction
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D.,(2317), D.,(2460), D.,(2536), D.,(2573)

Z.Yang, G.-J. Wang, J.-j. Wu, S.-l. Zhu, M. Oka PRL128(2022),112001

Fix the bare mass and wave function from Gl model;

2. The interaction of bare-channel and channel-channel;

1
1

4
2

2

K

D

Figure 2: The diagram contribute to the process D7(2317) — DK
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Summary and Outlook

e mp < My, +my,, S-wave, strong attractive, two states
Below the threshold. the  O-Wave, weak attractive&repulsive, one state
e et onod T ccietion p-wave, strong attractive, two states

P-wave, weak attractive&repulsive, one state

° Mp > Myq +Myy, S-WaVe, strong&weak attractive, two states
Above the threshold, the S'Wave, one state
o predietion - p_yyaverStrong attractive, two states

-wave, weak attractive&repulsive, one state

Examples: X(3872) & D,(2317)
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Summary and Outlook

e mp < My, +my,, S-wave, strong attractive, two states
Below the threshold. the  O-Wave, weak attractive&repulsive, one state
e et onod T ccietion p-wave, strong attractive, two states

P-wave, weak attractive&repulsive, one state

° Mp > Myq +Myy, S-WaVe, strong&weak attractive, two states
Above the threshold. the ~ O-WaVe, one state
o predietion - p_yyaverStrong attractive, two states

-wave, weak attractive&repulsive, one state

« Examples: X(3872) & D.,(2317)

 Outlook: How about two coupled channels and two bare states? ‘& 20
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Thanks for attention
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-Onhe-bare-state & One channel
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Introduction of OBE and DD* vs DD*

The interaction between D and D* OBE

| i
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The mass differences leads to isospin breaking, our calculations are
based on the physical states of the particles.
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