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Motivation 

Decay constant of 𝑫,𝑫𝒔 and 𝑩 have so far been measured by Belle, 
BaBar, BESIII and CLEO-c Collaboration. But decay constant of 𝑩𝒄 is 
yet to be measured. 

 

 In vector meson sector, only decay constant of          has been measured 
by BESIII Collaboration. Also they reported first experimental search 
for purely leptonic decay of                        .  Phys. Rev. Lett. 131, 141802 (2023). 

 

Recently, BESIII Collaboration set the upper limit of branching 
fractions  of                       and                      . Phys. Rev. D 110, 012003 (2024). 

 

 Several theoretical attempts are available in the literature.  
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Introduction 
Leptonic decays are significant as they are governed by the decay constant 

 

Determine the strength of leptonic and nonleptonic decays. 

 

Determine CKM matrix element. 

 

Description of neutral 𝑫−𝑫  and 𝑩 − 𝑩  mixing process. 

 

Test unitarity of quark mixing matrix. 

 

 Study CP Violation. 
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Relativistic independent quark model 

 

5 

Where,  r = the relative distance between quark and antiquark inside meson;   

a & 𝑽𝟎 = the potential parameters 

In this model a meson is considered as a colour singlet assembly of 

constituents (quark & anti-quark) that move relativistically inside the meson 

bound state with an average flavor independent potential in the form  

RIQM 
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The ensuing  Dirac equation has been solved, that admits the static solution of 

positive and negative energy as: 
 

RIQM 



Momentum probability amplitude: 

In our model, we have taken the 

effective momentum distribution 

function in this way 

RIQM 



Meson state and meson normalization 
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The wave packet representation of 

meson bound state is taken in the form 

Where, 

The normalization condition  

The meson state normalization 

RIQM 
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Invariant  transition amplitude and decay constant 

The transition matrix element 

for purely leptonic decays of 

charged meson is written as 
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Decay width expression 
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The quark masses:  𝒎𝒒 ( in GeV ) 

and potential parameters: 𝑽𝟎 ( in 

GeV ) and  a (in 𝑮𝒆𝑽𝟑). 

Hyperfine splitting of the 

ground-state heavy flavored 

mesons with the quark-gluon 

coupling constant  𝒎= 0.37 

Results 
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Decay constants 
Results 

Ratio of Decay constants 
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Branching fraction: 

Results 

Ratio of branching fractions 
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Branching fraction: 

Results 

BESIII Collaboration 
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Conclusion 

 

The decay constant and branching  fractions predicted in the RIQ 

model are in good agreement with other SM predictions and 

experimental limits. 

 

Our predictions  in  𝑩𝒄- sector  in particular could be tested  in 

the upcoming experiments.  

 

The observable R  is the ratios of branching  fraction  of  to - 

mode, predicted in our model are in good comparison with 

experimental data providing the test of the lepton flavor 

universality in this sector. 
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