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New physics in inclusive B̄ → Xcτ
−ν̄τ decay

including O(Λ2
QCD/m

2
b) and O(αs) corrections

Motivated by theR(D(∗)) anomalies observed in exclusive B̄ → D(∗)τ−ν̄τdecays, whichmighthintattheviolationofleptonflavoruniversalityandcouldbeinterpretedasthetentativenew−
physicssignalsthatcouplenon−universallytothethreegenerationsofleptons, weperformadetailedstudyofthenew−
physicseffectsintheinclusive\bar{B}\to X_c\tauˆ-\bar{\nu}\tau$decay, includingboth\mathcal{O}(\Lambda{QCD}ˆ2/m_bˆ2)and\mathcal{O}(\alpha_s)corrections.Ouranalysisiscarriedoutbothinamodel−
independenteffectivefieldtheoryframeworkandinthepopularleptoquarkmodels, focusingonthebehaviorsoftheleptonenergyspectrum(1/\Gamma_0)d\Gamma/dE_\tau, theqˆ2distribution(1/\Gamma_0)d\Gamma/dqˆ2, thelepton−
sideforward−backwardasymmetryA_{FB}, the\taupolarizationP_\tau, aswellastheqˆ2−dependentratioofthedifferentialdecayratesB(qˆ2)=\frac{d\Gamma(\bar{B}\to
X_c \tauˆ- \bar{\nu}\tau)/dqˆ2}{d\Gamma(\bar{B}\to X_c \ellˆ- \bar{\nu}\ell)/dqˆ2}, under different assumptions
about the new-physics contributions. It is found that, under the combined constraints from the ratiosR(D(∗))

and other relevant observables, the new-physics operators with different Dirac structures are insensitive to
both the perturbative and non-perturbative corrections, in either the 1S or the kinetic scheme. Some observ-
ables in inclusive B̄ → Xcτ

−ν̄τ decay are also found to be helpful for discriminating the different new-
physics scenarios proposed to account for the R(D(∗)) anomalies.
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