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1 Introduction 4 Phenomenological Analysis

Leptoquarks (LQs) are hypothetical beyond the Standard Model (BSM) particles that feature quark-lepton couplings.

They have attracted particular attention in recent years, since they can explain the ,,flavor anomalies“, deviations from SM
predictions that hint at Lepton Flavor Universality Violation (LFUV): .
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Low Energy Precision Observables Direct LHC Searches

The CAA could be explained by contributions .
from @3, V3. However, DY searches as well as

the meson mixing constraints exclude sizeable
contributions Cl“’i’ (black line in Figure 4).

PP (gray region in Figure 4) sets coupling-independent limits on the LQ masses.

The excess in electron pairs found in CMS’ non-resonant DY analysis (yellow region in Figure 4) prefers
the LQ representations &1, @5, ®3, V1, V5 (K§L # 0) and V3 interfering constructively with the SM.
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2 Setup :

» We consider the complete set of LQ interactions with first generation quarks and leptons.

ATLAS’ non-resonant DY bounds (green region in Figure 4) are more constraining than the resonant DY
searches.
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Figure 4: Limits on the parameter space for scalar and vector LQs. The region above the colored lines is excluded. The plots for the remaining LQ representations are given in Ref. [1].

3 Observables

Low Energy Precision Observables Direct LHC Searches

+ Cabibbo Angle Anomaly (CAA): deficit in 1st row CKM 7
unitarity, can be explained with 1st generation LQs. %‘@a

5 Conclusions

+  Pair production (PP): - , + We performed a combined analysis of constraints on first generation LQs, including both low energy precision
& : observables and direct searches.

o + The CAA could be explained by first generation @5, V3, but the size of this effect is too constrained by DY and the meson mixing.

« The non-resonant DY analysis of ATLAS gives stringent constraints on first generation LQs. The representations ®,, ®,, V/,,
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Single Resonant Production (SRP): > -
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‘ ‘ Vs (KfL # 0) and V; can account for the di-electron excess found in the CMS non-resonant DY analysis without violating other
» Tree-level neutral current: constraints from parity . o , bounds.
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Figure 1: Feynman diagrams depicting the LQ contributions to the low energy
processes e p — ep (QWEAK), K — rete™ and k9 - g0 mixing.
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