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The LHCDb experiment has recently provided several new measurements to test the lepton flavor
universality in the Standard Model (SM) and confirmed some of the prevailing anomalies from
the B-meson decays in BaBar and/or Belle experiments. We consider the setup where scalar lep-
toquarks have flavor-dependent couplings to the SM. In this work, we discuss the flavor structure
for quarks and leptons and various constraints on the model and propose a natural candidate for
dark matter.
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B-meson Anomalies and New Physics for Flavor Violation Tae Gyu Ro

In the Standard Model, lepton flavor universality for weak interactions is confirmed by 7 decay
and Z° decay, etc. But, recent measurements on the semi-leptonic decays of B-mesons at BaBar,
Belle and LHCb experiments raise intriguing anomalies, Rg() and Rp.,. The reported values of
Ryy = BB — K'utu~)/%(B— K*e"e™) are deviated from the SM prediction by 2.1 —2.56.
The results for Rjy., = Z(B — D*t~v;)/%(B— D*I”v;) with [ = e, 1 also show derivations from
the SM prediction by 40 [2].

We consider the Lagrangian for an SU(2), singlet scalar leptoquark S; with ¥ = —1—%, and an
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By integrating out the leptoquarks S; and S3, we obtain the effective Hamiltonian relevant for
b—ctveand b — sutu as
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which explains the B-anomalies in the parameter space shown in figure. 1 (first and second plots).
We introduce a singlet real scalar dark matter S with leptoquark Sz and Higgs couplings,
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In this model, we determine the dark matter relic density by the direct and cascade annihila-
tions with leptoquarks. We show various constraints in the parameter space, A4 vs myg, in figure
1 (third and fourth plots) [3]: direct detection bound (XENONIT) and indirect detection bound
(Fermi-LAT, HESS and AMS-02). Additionally, Higgs data can constrain by using diphoton signal
strength and Higgs invisible decay.
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Figure 1: R and Ry, anomalies (first and second), Parameter space, A4 vs mg (third and fourth)
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