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Why BSM?

• SM is successful theory but Incomplete!


• Cannot explain Neutrinos masses, dark 
matter and gravity


• One of the anomaly in  for 
 indicates NP in mode 

(Bobeth Eur. Phys. J. C(2021) 11, 984)
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Motivation for Sterile Neutrinos

• Sterile Neutrinos  interactions outside the SM through mass mixing 


                                  Interact with BSM operator  


• Why considered them  Arise in seesaw mechanism 


• Sterile neutrinos as dark matter candidate 


• Goal  Study sterile  (right handed massless) neutrinos  in the  
modifies   angular distributions 
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→

→

→ B → D*ℓ+ν̄
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NP Monte Carlo

• Monte Carlo tools  generating accurate theoretical predictions in realistic 
experimental environments

•  To simulate NP scenarios  New Model called EvtGen Monte Carlo
EvtGen previously had SM Module 

For NP EvtGen Module has been developed (Quinn et.al (2022)) 

→

→
B → D*ℓν
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Effective Hamiltonian and Amplitude for B → D*ℓ+ν̄

• Start with              


 for NP case only!!


• Amplitude             


• Electron mode is described by SM and NP is considered in  channel

ℋeff =
4GFVcb

2 [(1 + CLL
V ) (c̄γμPLb)(ℓ̄γμPLν) + CRR

V (c̄γμPRb)(ℓ̄γμPRN) + CRR
S (c̄PRb)(ℓ̄PRN) + CRR

T (c̄σμνPRb)(ℓ̄σμνPRN)]

ℋeff =
4GFVcb

2
CV

RR (c̄γαPRb) (ℓ̄γαPRN)

ℳ =
2GFVcb

2
CV

RR [⟨D* | c̄γαb | B̄⟩ + ⟨D* | c̄γαγ5b | B̄⟩] (ℓ̄γαPRN)

μ

→
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EvtGen Sample Run

• Use different values of  


• Easy to toggle between SM & NP


• Finally used ROOT analysis for 
different distributions 


,  ,  q2 cos θD χ

CV
RR
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Preliminary Results 
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VC• Ran for a million events 


• Tested with SM and 


• NP is not quite sensitive to   

CRR
V = 0.5
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• Ran for a million events and Tested with SM and 


• Angular asymmetries in the angle  and  can be

promising probes of NP

CRR
V = 0.5

cos θD χ
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Takeaways and Summary

• EvtGen is Powerful tool for studying B physics


• Combining EvtGen + ROOT  enables precise tests of the SM and NP.


• EvtGen plays vital role in studying BSM
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Future Work 

• So far we have studied  coupling, needs to include tensor coupling 


• Needs to study other angular observables like  and  etc


• Work with Massive RH as well.
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Thank you for listening



Backup Slides
• Angle between the   and the opposite  B direction, measured in the rest frame of the lepton-neutrino system 

• Angle between the  D and to the direction of momentum B  

• Angles between two decay planes 

• Invariant mass squared of the lepton-neutrino system 
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Backup Slides
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