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Theoretical Framework

» Decay modes considered : Bs — D;*lv, (DX* € {D}, D3, Ds1, D2 }) and
B — n(/)fl/g.

» Effective Lagrangian for b — (q = ¢, u)fv, transitions including new
physics (NP) contributions is 2
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with fermionic operators defined as

Oy, = (7" PLb)(FevuPLl) . Ov, = (G7" Prb)(FevuPLl),
Os, = (GP.b)(7ePrl) , 05, = (GPrb)(7¢PrY),
0% = (§o™ PLb)(740 ., PrE)

and Cf(i = Vi, V, Si, Sr, T) are corresponding Wilson coefficients.
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B, — Dy,

» The differential decay rate for B — D}*{v is 3
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» The ratio of decay rates is
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R(D;") = 42 2

> The best fit values of vector Cy, and scalar Cs, ,, Wilson

coefficients are obtained using a y?-fit method to the experimentally
measured values of Rpe), Ry, PP and FP™ 4.
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B — n"y,

» For B — n)u,, the g?-dependent observables like 57?2' Pf:, Ars

and Cf 5 are analyzed by constraining NP couplings.

» The parameter space of new couplings is obtained using available
experimental measurements of semileptonic and pure leptonic B

meson decays. °

» Using isospin symmetry, the form factors of B — 1) can be
obtained from those of B — m. The B — 7 form factors are
obtained from lattice QCD using the BCL z-parametrization

5D. Becirevic et. al. JHEP 05 175 (2021)
6R. L. Workman et. al. PTEP 2022:083C01(2022)
"J. A. Bailey et al., Phys. Rev. D. 92(1) (2015) 014024



q2-dependence of differential branching fraction in the
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presence of vector coupling for B — n7v(left) and
B — n’ Tv.(right).

q2-dependence of various observables
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in the presence of scalar couplings for B — ntv-
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q2-dependence of various observables in the presence of scalar couplings for B — n"ruT
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Conclusion

» Analysis of B; = D}*{v, and B — 7)(’)Kz/g modes provides
complementary information on the structure of new physics,
particularly in distinguishing various new physics scenarios.

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

> Differential branching ratio (dBR) of B; — DX* (b — ¢) modes
display more sensitivity to the new coupling Cy, than the scalar
couplings Cs, . However, better theoretical understanding of form

factors is needed which will help in reducing SM uncertainties.

» For the B — n(’)ﬁw modes, most of the observables are sensitive to
new interactions, except for Arg with respect to the scalar Cs,
coupling.

» In some NP models, NP couplings of b — u transitions can be

related to that of b — c transitions. The constraints on b — ¢
Wilson coefficients can be used in analysing NP sensitivities of

various b — u modes (Future work).



THANK YOU



