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Background: Beyond Quark Model

Charmonium spectrum
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Background: Strong Interaction
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Background: Bare state + Coupled channel
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Background: Strong-Spectrum-Reaction

Nuclear Physics: g/s

Hadron state: 12C<=6p &6n
meson, baryon//Exotic <=3 q Cluster s

a |

The key difference from Hadronic and Atomic system: the number
of quarks can fluctuate (only quark quantum numbers conserved),
whereas the number of nucleons is fixed.

This reflects vacuum fluctuations involving quark-antiquark pairs
and potentially glueballs as well.

What we only can define is the lowest number of constitute quark.

UNQUENCHED quark model

R University of Chinese Academy of Sciences




Background: Bare state + Coupled channel
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Non-Perturbative Hamiltonian Framework
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Unguenched quark model for heavy-light mesons
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Unguenched quark model for heavy-light mesons
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Family of D, NPHF
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Family of D,

' Gl

m S DSI (2700) M * I S - X U:;’:;ni‘hed : ~ ‘X 3%‘88 .
: - D 2860) Dws(2860) o I3 B
F R D,(2536) . . 2 D miy
Ty P e R IE R N "R B S L
rD,,(2590) = _x " D(2573) -x 1 3128 3125 .
- D ,(2460) Bt AT RS N SN R S \\
- st - : s ".x 3039 : : : : 'D_(3040)"
[ ] 0 xize0s: Y
_ DS D (2317) I ; © 2972 ; : ; ; } AN\
S, S ST T I X
-2 = Gl 2#=9375 L 2864 -
[ quenched  y°=2746 i :
_ b unquenched y°=320 -
L P i i - i ' ' - L - E .
1 So 3 SI 3 Po P, P, 3 P, 3 D, D, D, 3 D, I I | | I | | I I | | pertence

3's, 33s, 2°p,2P,2P, 2°P, 2°D, 2D, 2D, 23D, 1°F, 1F, 1F, 1°F
- - + + + - - - 0 1 1€%1 z 14%2482 z2+t3+ 03 4
0 1 0 1 2 1 2 3 ’ ?
There are so many predicted states !

Fitted Predicted

13
RDrewewxsy o . g

” University of Chinese Academy of Sciences



Family of D,
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Summary

» [ntroduce an unguenched quark model.

e D.,(2317) should need DK channel, while higher state exist or not should
be checked to understand how large interaction of DK — DK

« We predict the D;(2933) as a 2P; state, the predicted mass and width are
all similar, and D,(3044) looks like a 315, state.

» \We also predicted various high angular momentum D, states.

THANKS !
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