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ABSTRACT Ry (q*) FOR X, — X7 U»

We analyse the semileptonic decays ¥, — »{*) 7=, which are * Ratio of branching fractions

mediated by b — c77 7, transitions. Using a general effec-

tive Hamiltonian which includes both standard model (SM) ——(By — B.TV;)
and new physics (NP) contributions, we investigate the effects

of the new contributions on the semileptonic ¢* spectra, such —— (By — B.lvy)
as the differential decay rate, ratio of branching fractions and dq
forward-backward asymmetry of the charged lepton in vari-
ous new physics scenarios.

e Forward-backward asymmetry of the charged lepton

— (forward) — — (backward)

MOTIVATION

e The SM gauge interactions are lepton flavor universal.

e Measurements in the b — c7~ v transitions suggest vio-
lation of lepton flavor universality.

e Deviations observed in the ratios defined as: In this work, we consider only vector and scalar new

BR(E — DT /0)rp2) oupings AL5(¢?) FOR By = Ze7 7y
Rpeo (/) = BR(B = DO (J/0) 1) NP couplings are assumed to be real.

We consider one coupling at a time.

R =0.340 £0.027 £0.013, R3M = 0.299 + 0.003,
REPY — 0.295 +0.011 +0.008, R3M = 0.258 & 0.005,

Ry =0.714+0.17+0.18, R5} = 0.289 + 0.01

The new couplings are constrained using experimental
measurements of Rp., R/ and BR(B — 77v,).

x* fitting is performed to obtain the best-fit values.

EFFECTIVE HAMILTONIAN FRAMEWORK exrp yth)Q
1

1

The most general effective Hamiltonian describing b — cly; . (Ay;)?
transitions is given by:

AG F NP coupling Best-fit value lo range
Heff - T = Cb[ (1 + CVL) Oy, + CVROVR + CSROSR
V2 0.0714 [0.0460, 0.0961]

+ Cs,Og, + C1O71] + h.c -0.053 [-0.0648, -0.0417]
0.0915 [0.0407, 0.1388]
The fermionic operators are: -1.3409 [-1.3846, -1.2938]

CONCLUSIONS

e Semileptonic decays ¥, — X.7 vV, and ¥, — XiT U,
are analyzed within the SM and beyond.
Predictions for various ¢*-dependent observables are
presented in the SM and in various NP scenarios.
The observables are sensitive to NP effects. Deviations
from the SM prediction are more conspicuous in the case
L | - _ _. | oy | of the Cs,, coupling than that of other new couplings.
OpstR e -/ \ -/ | - — | o 2'2 | For modes mediated by b — cly; transitions, b—baryon
| | decays can act as complementary channels to b—meson
e Differential decay rate of B, — B.lv; decay including 20 _ 20 _ decays with respect to NP search.

NP contributions is given by
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and Cv, ,,Cs, »,Cr are the vector, scalar and tensor type NP
couplings.
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