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Outline



● Heavy  ~ (5-6) GeV   
● Long lifetime ~1.5 ps. 
● B mesons decay via weak interactions
● Involve in flavor changing processes
● CP violating effects
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●  Bs meson is involved in rare decay processes.
● The Bs mesons show the effect of mixing.
● This oscillation from matter to antimatter can be used to measure fundamental 

parameters of the Standard Model.
● In addition, it is closely related to CP violation and might have far reaching 

effects, such as the matter-antimatter asymmetry observed in the universe.
● 𝐵s→J/ψKs is used as the control channel to handle phase shift Δφd.
● The decay 𝐵d→J/ψKs is considered as the "golden mode" for measuring the 

CKM angle sin 2𝛽. 
● The decay 𝐵s→J/ψKs  is related to 𝐵d→J/ψKs through the U-spin symmetry of 

strong interaction.

Motivation
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❑ In this model a hadron is considered as a colour singlet core of  relativistic independent quark and 
antiquark, surrounded by cloud of pions.

❑ The quark constituents in this model  are believed to interact with the potential in the form :
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❑ The potential represents phenomenologically the confining interaction 
     expected in QCD to be generated by non-perturbative multigluon mechanism.

Relativistic Independent Quark(RIQ) Model
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Momentum Distribution 
function

Momentum probability amplitude
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Meson state and meson normalization
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Class I

Class II

Class III
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Feynman diagram
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𝐵s→ψ(1S,2S)Ks and 𝐵s→ηc(1S,2S)Ks

w
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Form factor expression
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Input parameters

For ground state we take the quark masses, corresponding binding energies and potential 
parameters:

15

 (a, V0 )≡(0.017166 GeV3,-0.1375 GeV)

Numerical Analysis
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results

(BF in 10-5)



17

Summary
● The resulting BFs of 𝐵s→ψ(1S,2S)Ks obtained from our work align with 

experimental results, as reported by the LHCb and CMS Collaboration.
● Our predictions for 𝐵s→ηc(1S,2S)Ks will become a key reference for both 

experimentalists and theorists. 
● To ensure thoroughness, additionally, we compute the ratio of BF of 𝐵𝑠 to 𝐵𝑑 

for the same final states, 𝜓(𝑛𝑆) with 𝐾s. 
● Our predictions in this analysis, achieved through a parameter-free unification 

within our model framework, aim to strengthen confidence in SM predictions 
and contribute to valuable discussions on the crucial 𝐵𝑠 sector in flavor 
physics.



Thank You!
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