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Introduction

> The flavor-changing neutral current (FCNC) transitions such as the b — s¢¢ and
the b — sv are among the most sensitive probes for physics beyond the
Standard Model (SM).

» The Belle-1l experiment has recently reported the first measurement of
Bt — K*vi decay and it exceeds the Standard Model prediction by 2.7¢.

» The deviation may be an indication of new physics beyond the Standard Model in
the b — svi sector.

» The electromagnetic corrections and cC resonance effects are not present in
b — svv

» The implications of the Belle-Il result on the baryonic decay modes A, — A¥)vi
are studied.

» The decays can be studied in Tera-Z factories such as FCC-ee



b — svi Feynman diagram

v
VA
v
W=
b —» » 5 bh—»
’U,,C,t ’U;,C,t

Figure: Lowest-order SM Feynman diagrams for b — svi transitions.



Effective Hamiltonian

The b — svv Effective Hamiltonian in a low energy effective theory with additional
right-handed neutrinos
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The New Physics operators are
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Differential branching ratios

In case of lepton flavor conserving new physics the total differential branching ratios

(SM+NP) for Ay — Avp and Ap — A*vi are
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The form factors are
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LFV differential branching ratio

In case of lepton flavor violation new physics the differential branching ratios (only np)
for A, — Avi and A, — A*v are
dB(Ap — Avi)
dq?
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Differential branching ratio in Standard Model
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Figure: Standard Model prediction for A, — Ay, The bands correspond to the uncertainties
sourced by the form factors, EW correction, and CKM.




Longitudinal polarization fraction in Standard model
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forward-backward asymmetry in Standard model
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Standard Model predictions
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(d) : Standard Model predictions for A, — A) ob-
servables. The A, — A* observables are integrated

from 16 GeV? to the end point
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New Physics Scenarios

Lepton flavour structure New Physics in three scenarios

» Lepton Flavour Universality: The Hamiltonian being identical for all neutrino
flavours, the total branching ratio is obtained by multiplying a factor of 3 to the
branching ratio of an individual flavour.

» Lepton Flavor Universality violation with conserved Lepton Flavor: The
Hamiltonian is not identical for all neutrino flavours; the sum of an individual
flavour obtains the total branching ratio.

» Lepton Flavor Violation: In this case, neutrinos of different flavours appear in the
NP operators, and the sum of a different flavour obtains the total branching ratio.
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Constraints on the A, — A v branching ratios and RA"”
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Figure: Constraints on Wilson coefficients



Summary

» The branching ratios,F; and Agg of A, — Avi and A, — A*vi are determined in
the Standard Model

» Implications of the latest BT — KTvi data on A, — Avii and A, — A*vi are
studied.

» Three New Physics scenarios considered: Lepton flavour universality, Lepton

flavour universality violation with conserved lepton flavour and Lepton flavour
violation are determined



