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Known Charmed Baryon States

Bc = c + diquark

Quark content of
diquark:
• qq with isospin 0

(flavor antisymmetric)
― 𝜦𝒄 family;

• qq with isospin 1
(flavor symmetric) ―
𝜮𝒄 family;

• qs with isospin ½ ― 𝜩𝒄
family;

• ss with isospin 0
(flavor symmetric) ―
𝜴𝒄 family.

#2



Ξс Family
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Ξс Family: Decays to Ξс

#4
[J. Yelton et al. (Belle Collaboration), Phys. Rev. D 94, 052011 (2016)]



Ξс Family: Decays to Λс(Σс)

[Y.B. Li, C.P. Shen et al. (Belle Collaboration),
Eur. Phys. J. C 78, 252 (2018)] #5

[B. Aubert et al. (BaBar Collaboration),, 
Phys. Rev. D 77, 031101 (2008)]

𝑚Ξ𝑐(2930)
0 = 2931 ± 3 𝑠𝑡𝑎𝑡. ± 5 𝑠𝑦𝑠𝑡.  𝑀𝑒𝑉 𝑐2

ΓΞ𝑐(2930)0 = 36 ± 7 𝑠𝑡𝑎𝑡. ± 11 𝑠𝑦𝑠𝑡. 𝑀𝑒𝑉

𝐵− → Λ𝑐
+Λ𝑐

−
𝐾−

𝑚Ξ𝑐(2930)
0 = 2928.9 ± 3.0 𝑠𝑡𝑎𝑡. −12.0

+0.9 𝑠𝑦𝑠𝑡.  𝑀𝑒𝑉 𝑐2

ΓΞ𝑐(2930)0 = 19.5 ± 8.4 𝑠𝑡𝑎𝑡. −7.9
+5.9 𝑠𝑦𝑠𝑡. 𝑀𝑒𝑉



Ξс Family: Decays to Λс(Σс)

[Y.B. Li, C.P. Shen et al. (Belle Collaboration), arXiv:1806.09182 [hep-ex] #6

𝐵0 → Λ𝑐
+Λ𝑐

−
𝐾𝑆
0

𝑚Ξ𝑐(2930)
+ = 2942.3 ± 4.4 𝑠𝑡𝑎𝑡. ± 1.6 𝑠𝑦𝑠𝑡.  𝑀𝑒𝑉 𝑐2

ΓΞ𝑐(2930)+ = 14.8 ± 8.8 𝑠𝑡𝑎𝑡. ± 7.1 𝑠𝑦𝑠𝑡. 𝑀𝑒𝑉



Ξс Family: Decays to ΛD

[Y. Kato, T. Iijima et al. (Belle Collaboration), Phys. Rev. D 94, 032002 (2016)] #7

𝐷0 → 𝐾−𝜋+ 𝐷0 → 𝐾−𝜋+𝜋+𝜋− 𝐷0 → 𝐾−𝜋+𝜋0



Ωс Family

[B. Aubert et al. (BaBar Collaboration), 
Phys. Rev. Lett. 97, 232001 (2006)]

[E. Solovieva, R. Chistov et al. (Belle 
Collaboration), Phys. Lett. B 672, 1 (2009)]

Ω𝑐
∗0 → Ω𝑐

0𝛾

70.8 ± 1.0 𝑠𝑡𝑎𝑡. ± 1.1(𝑠𝑦𝑠𝑡. )  𝑀𝑒𝑉 𝑐2

Δ𝑀Ω𝑐
0 = 70.7 ± 0.9 𝑠𝑡𝑎𝑡.

+0.1
−0.9

(𝑠𝑦𝑠𝑡. )  𝑀𝑒𝑉 𝑐2
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Ωс Family
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Ω𝑐(𝑋)
0 → Ξ𝑐

+𝐾−

↓
𝑝𝐾−𝜋+

[R. Aaij et al. (LHCb Collaboration), Phys. Rev. 
Lett. 118, 182001 (2017)]



Ωс Family

#10

Ω𝑐(𝑋)
0 → Ξ𝑐

+𝐾−

↓
Ξ−𝜋+𝜋+, Λ𝐾−𝜋+𝜋+, Ξ0𝜋+, Ξ0𝜋+𝜋−𝜋+, Σ+𝐾−𝜋+, Λ𝐾𝑆

0𝜋+, Σ0𝐾𝑆
0𝜋+

[J. Yelton et al. (Belle Collaboration), Phys. Rev. D 97, 051102 (2018)]



Ξсc Family

#11𝑚Ξ𝑐𝑐
+ = 3518.9 ± 0.9  𝑀𝑒𝑉 𝑐2

Ξ𝑐𝑐
+ → Λ𝑐

+𝐾−𝜋+ Ξ𝑐𝑐
+ → 𝑝𝐷+𝐾−

[M. Mattson et al. (SELEX Collaboration), Phys. 
Rev. Lett. 89, 112001 (2002)]

[A. Ocherashvili et al. (SELEX Collaboration), Phys. 
Lett. B 628, 18 (2005)]



Ξсc Family
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𝑚Ξ𝑐𝑐
++ = 3621.40 ± 0.72[𝑠𝑡𝑎𝑡. ] ± 0.27[𝑠𝑦𝑠𝑡. ] ± 0.72[Λ𝑐

+]  𝑀𝑒𝑉 𝑐2

𝑚Ξ𝑐𝑐
++ −𝑚Ξ𝑐𝑐

+ = 103 ± 2  𝑀𝑒𝑉 𝑐2

Ξ𝑐𝑐
++ → Λ𝑐

+𝐾−𝜋+𝜋+

[R. Aaij et al. (LHCb Collaboration), Phys. Rev. Lett. 119, 112001 (2017)]



Ξсc Family

#13

𝜏Ξ𝑐𝑐++ = 0.256−0.022
+0.024[𝑠𝑡𝑎𝑡. ] ± 0.014[𝑠𝑦𝑠𝑡. ] 𝑝𝑠

Ξ𝑐𝑐
++ → Λ𝑐

+𝐾−𝜋+𝜋+

[R. Aaij et al. (LHCb Collaboration), Phys. Rev. Lett. 121, 052002 (2018)]



Conclusions

#14

 The Ξcc state reported by LHCb is consistent
with most theoretical expectations, but it is
inconsistent with being an isospin partner to the
Ξcc state reported previously by the SELEX
Collaboration.

 Recently observed excited Ωc states present a
unique opportunity to test and further improve
theoretical models, that predict properties of
heavy hadrons.

 Interesting feature is that highly excited
charmed baryons can decay to a charm meson and
a non-charm baryon.


