Connection between Dark Matter and
Flavor Anomalies

Based on work in collaboration with , L. Calibbi, M. Fedele and F. Mescia



Motivations

Anomalies in semi-leptonic decays of B-mesons
(violation of lepton universality) g-2 Anomaly
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Need for new Physics Beyond the Standard Model
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Model for DM, g-2 and B-anomalies

General requirements:

» Minimal NP field content. Interactions dictated by gauge invariance.

» Stable DM candidate achieving relic density through thermal freeze-out.

> Fit of g-2;

» Evade other experimental constraints: DM Direct Detection, DM Indirect
Detection, BSM searches at LHC;
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Fit of B-anomalies

We need three NP states. Two class of models
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Models studied. (For a systematic classification see G.A., L. Calibbi, M. Fedele, F. Mescia PRD 104 (2021) 11, 115012)
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Relic density via conventional freeze-out
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SM Singlet DM coupled with both leptons and quarks
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g-2 requires a chirality flip. If occurred only in the external lines, Aa,, x mﬁ, requiring light NP
states excluded by other searches.
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We need to trigger a chiral enhanchement via NP.
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We need a further NP field.....
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New Class F: either {qbQ, b, b1, P} or {¢Q; b, P’}
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Additional contributions to B-meson decays o ¥
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Specific example 1: FIb model. Singlet-doublet Majorana fermionic DM.
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Specific example 2: Fllb model. SM Singlet Real scalar DM. Mass mixing in the NP field coupled with leptons.
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AwL=AR=0.15,;=2.5,1;=0.05, mg,=1.4 TeV,My=0.8 TeV
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Conclusions

We have systematically classified and studied the minimal models which provide a
combined interpretation of B- and g-2 anomalies and provide a viable WIMP DM
candidate.

Current constraints from LHC and Direct Detection experiments are already
capable of favoring/ruling out different type of models.
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