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1.动机
Determining the CKM parameter Vcs as a
compensation to the measurements on mesons

Investigating the non-perturbative QCD effects
in the heavy baryon system

Serve as an ideal laboratory to explore new
physics

its characters and inner structure of
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我们推广该方法到重味重子的衰变研究，重子

的结构是heavy-quark-light-diquark
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Hai-Yang Cheng et al. 在light-front quark model 下

研究了介子和pentaquark的衰变
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我们的推广被用于doubly charmed baryon的衰变研究

Hong-Wei Ke, Ning Hao and Xue-Qian Li, arXiv:1904.05705 Eur.Phys.J. C79 , 540(2019) 

2019我们用了three-quark picture在light-front

quark model中计算重子的弱衰变



2.重子的顶角函数

6

重子的内部结构和自旋
Λb和 Λc   重夸克+自旋为0 ud subsystem

Σb和 Σc 重夸克+自旋为1 ud(uu,dd) subsystem

Ξb和Ξc        重夸克+自旋为0 us (ds) subsystem

Ξ b′ 和Ξc ′  重夸克+自旋为1 us (ds) subsystem

J. KÄorner and P. Kroll, Phys. Lett. B 293, 201 1992

D. Ebert, R. N. Faustov and V. O. Galkin, Phys. Rev.D 73, 

094002 (2006)

Ξcc        轻夸克+自旋为1 cc subsystem

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

R.~Aaij et al. [LHCb Collaboration], Phys. Rev. Lett.  121, 162002 (2018)



(1)在quark-diquark图像下的vertex function
In the heavy quark limit the heavy quark decouples from light quarks in baryons,
and the two light quarks tend to form a diaquark

Λb(c)is composed of one heavy quark b(c)
and a light 0+ diquark [ud].

Σb(c) consists of a light 1
+ diquark[ud] and

one heavy quark b(c).

diquark当成了点粒子
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C.~K.~Chua, 在Phys. Rev.\D 99, 014023 (2019)  [arXiv:1811.09265 [hep-ph]]中
比我们多了一项

Hong-Wei Ke, Xu-Hao Yuan, Xue-Qian Li, Zheng-Tao Wei and Yan-Xi Zhang, 

Phys.Rev.D86, 114005 (2012) 
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Another scheme for axial vector diquark

Hong-Wei Ke , Ning Hao and Xue-Qian Li, arXiv:1711.02518, J.Phys. G46 (2019) , 115003



(2)在three-quark图像下的vertex function

11

Hong-Wei Ke, Ning Hao and Xue-Qian Li, arXiv:1904.05705 Eur.Phys.J. C79 , 

540(2019) 
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对于Ξcc、 Ξ c、Ξ c′
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对于Λb→Λc衰变,轻夸克是可近似为旁观者

b c

3.跃迁矩阵元



对于Ξcc→ Ξc（Ξ c′）衰变, cu可近似为旁观者
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Ξc        us (ds) subsystem自旋为0 

Ξc ′  us (ds) subsystem自旋为1

Ξcc        cc subsystem自旋为1



三个角动量耦合基矢的变换：Racah系数
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17

于是
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对于
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Hong-Wei Ke, Ning Hao and Xue-Qian Li, arXiv:1904.05705 Eur.Phys.J. C79 , 540(2019) 
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Hong-Wei Ke, Ning Hao and Xue-Qian Li, arXiv:1904.05705 Eur.Phys.J. C79 , 540(2019) 
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四、数值结果

根据这些，我们可以估计
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1.形状因子
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27Hong-Wei Ke, Ning Hao and Xue-Qian Li, arXiv:1904.05705 Eur.Phys.J. C79 , 540(2019) 
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2.半轻衰变
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R=9.99

R=1.42



3.非轻衰变
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五、新的进展
最近Belle测量了 的分支比，格点QCD也有计算结果

之前平均
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理论计算



初态su对有确定的自旋，末态ss对有确定的自旋
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谢谢大家！
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