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Charmed mesons  
Mesons are often denoted by 

n2S+1LJ(similar to hydrogen atom) with 

quantum numbers JPC, or JP .  

 

n: radial excited numbers  

P: parity 

C: charge conjugate 

 (only neutral mesons have definite C) 

Heavy-light systems: 
Interactions,   

Heavy quark symmetry, 

Chiral symmetry 

1.  Introduction  
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Nonrelativistic: 

Heavy quark symmetric: 

Two kinds of classification schemes of 

Ds, 
2S+1LJ or the jP eigenstates  

n2S+1LJ 

njP 



 

 

 

Physical states may not be the 2S+1LJ or 

the jP eigenstates! Mixing！ 

Phys.Rev.D32,189(1985) 



 

 

 



 

 

 



 

 

 



 

 

 

 

Relativized quark model 

Chiral quark model 
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Mixing between orbital P-wave 

Mixing between the orbital D-wave |1−⟩ and the first radial S-

wave |1−⟩ 



 

 

 

Mixing between orbital D-wave 

Radiative transitions are sensitive to the 
3

LL − 
1

LL mixing angle! 



 

 

 

S-wave and P-wave D is believed established 

Higher excited D have been observed 

 
 



 

 

 

S-wave and P-wave Ds is believed established 

Higher excited Ds have also been observed 



 

 

 

2. Higher excited charmed mesons  

D(2550) 

D mesons 

Observed in inclusive e+e− and pp collisions by BaBar and LHCb  

collaborations 

; MeV 17135  :hDecay widt

; MeV 205642:Mass







 

 

 

D*(2600) 

; MeV 20104  :hDecay widt

; MeV 126222:Mass







 

 

 

D(2750) 

; MeV 565  :hDecay widt

; MeV 47632:Mass







 

 

 

D*
1(2760) 

Observed also in exclusive B decay by LHCb  collaboration 

; MeV 72032177  :hDecay widt

; MeV 611187812:Mass







 

 

 

D*
3(2760) 

Observed also in exclusive B decay by LHCb  collaboration 

; MeV 32618105  :hDecay widt

; MeV 7177982:Mass







 

 

 

D(3000) 

2P, 3S, and 1F 

; MeV 44.8188.1  :hDecay widt

; MeV 8.7971.82:Mass







 

 

 

D*(3000) 

2P, 3S, and 1F 

; MeV 11.5110.5  :hDecay widt

; MeV 4.03008.1:Mass







 

 

 



 

 

Ds(2650?) 

Ds mesons 



 

 

 

D*
s1(2700) 

.12.00.130.91K) (DK)/ (D  :ratio Branching

; MeV 11120  :hDecay widt

; MeV 3.8270:Mass 4

4.3













 

 

 

Ds(2850?) 



 

 

 

D*
s1(2860) 

; 77MeV 23159  :hDecay widt

; MeV 24122859:Mass







 

 

 

D*
s3(2860) 

; 7MeV 753  :hDecay widt

; 6.5MeV 2.62860.5:Mass







 

 

 

DsJ(3040) 

; MeV 35239  :hDecay widt

; MeV 84044:Mass
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BaBar 



 

 

 



 

 

 

D*(2760) 

Observed in inclusive e+e− and pp collisions by BaBar 

and LHCb  collaborations 

D*(2760) produced in inclusive e+e− and pp 

collisions is found to consist of D*
1(2760) and 

D*
3(2760) 

; MeV 3.65.160.9  :hDecay widt

; MeV 3.22.3763.32:Mass







 

 

 

D*
sJ(2860) 

D*
sJ(2860) produced in inclusive e+e− and pp 

collisions is found to consist of D*
s1(2860) and 

D*
s3(2860) 



 

 

 

Ds(2632) 



 

 

 3.  Conclusions and discussions 

1, It is believed that S-wave and P-wave 

charmed resonances have been established 

2, The 1D,1F,2S and 2P charmed resonances 

have been observed 

3, The mixing of 3LL − 1LL have to be studied 

in detail 

4, Experiment by BaBar, Belle and LHCb 

required 
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