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Constraining the real scalar singlet extension of the
SM

The real scalar singlet extension of the Standard Model (SM) represents one of the simplest and most theo-
retically motivated scenarios beyond the SM, with potential implications for electroweak baryogenesis and
vacuum stability. In this work, we present an up-to-date study of the model parameter space under current
and projected constraints. We systematically combine indirect probes (precision Higgs measurements, trilin-
ear coupling deviations), direct searches for heavy scalar resonances, and theoretical requirements including
a strong first-order EWPT and ultraviolet vacuum stability. Our findings demonstrate that, while current
data already constrain substantial regions of parameter space, future facilities, notably the High-Luminosity
LHC (HL-LHC) will significantly enhance sensitivity, testing the majority of the viable parameter space. This
benchmark model thus provides a valuable reference for probing electroweak symmetry breaking and early
universe dynamics.
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