
New physics sensitivities of some b → c(u)`ν`
decay modes

Barilang Mawlong 1, Karthik Jain

School of Physics
University of Hyderabad

8th International Conference on Women in Physics (ICWIP),
July 2023

1Presenter



Theoretical Framework

I Decay modes considered : Bs → D∗∗s `ν` (D∗∗s ∈ {D∗s0,D
∗
s1,Ds1,D

∗
s2}) and

B → η(′)`ν`.
I Effective Lagrangian for b → (q = c, u)`ν` transitions including new

physics (NP) contributions is 2

Leff = −4GF√
2
Vqb
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)O`
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O`

VR
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O`
SL
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SR
+ C `TO

`
T

]
+ h.c.,

with fermionic operators defined as

O`
VL

= (q̄γµPLb)(ν̄`γµPL`) , O`
VR

= (q̄γµPRb)(ν̄`γµPL`),

O`
SL

= (q̄PLb)(ν̄`PR`) , O`
SR

= (q̄PRb)(ν̄`PR`),

O`
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and C `i (i = VL,VR ,SL, SR ,T ) are corresponding Wilson coefficients.
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Bs → D∗∗s `ν`

I The differential decay rate for Bs → D∗∗s `ν is 3
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I The ratio of decay rates is

R(D∗∗s ) =

dΓ
dq2 (NP)
dΓ
dq2 (SM)

I The best fit values of vector CVL
and scalar CSL(R)

Wilson

coefficients are obtained using a χ2-fit method to the experimentally
measured values of RD(∗) , RJ/ψ, PD∗

τ and FD∗

L
4.
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q2-dependence of differential branching fraction of Bs → D∗∗s τντ in the presence of vector coupling.
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q2-dependence of differential branching fraction of Bs → D∗∗s τντ in the presence of scalar couplings.
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The behaviour of R(D∗∗s ) in the presence of scalar couplings.



B → η(′)`ν`

I For B → η(′)`ν`, the q2-dependent observables like dB
dq2 , P`F , AFB

and C `F
5 are analyzed by constraining NP couplings.

I The parameter space of new couplings is obtained using available
experimental measurements of semileptonic and pure leptonic B
meson decays. 6

I Using isospin symmetry, the form factors of B → η(′) can be
obtained from those of B → π. The B → π form factors are
obtained from lattice QCD using the BCL z-parametrization 7
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q2-dependence of differential branching fraction in the presence of vector coupling for B → ητν(left) and
B → η′τντ (right).
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q2-dependence of various observables in the presence of scalar couplings for B → ητντ
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q2-dependence of various observables in the presence of scalar couplings for B → η′τντ



Conclusion

I Analysis of Bs → D∗∗s `ν` and B → η(′)`ν` modes provides
complementary information on the structure of new physics,
particularly in distinguishing various new physics scenarios.

I The current analysis of b → c(u) transitions show good scope for
exploring new physics. With the availability of more experimental
results in the future, better constraints can be expected.

I Differential branching ratio (dBR) of Bs → D∗∗s (b → c) modes
display more sensitivity to the new coupling CVL

than the scalar
couplings CSL(R)

. However, better theoretical understanding of form
factors is needed which will help in reducing SM uncertainties.

I For the B → η(′)`ν` modes, most of the observables are sensitive to
new interactions, except for AFB with respect to the scalar CSL

coupling.

I In some NP models, NP couplings of b → u transitions can be
related to that of b → c transitions. The constraints on b → c
Wilson coefficients can be used in analysing NP sensitivities of
various b → u modes (Future work).
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