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Generates a strong first-order EWPT. hh production cross section is suppressed.
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Generates a strong first-order EWPT. hh production cross section is enhanced, but the LHC sensitivity is limited.
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Fig. 2 shows an example of the Higgs potentials, which is of order (�†�)5, and satisfies

the Higgs mass and the VEV constraints and also undergo the SFOEPT with large negative

enhancements of the triple Higgs coupling. The red curves correspond to the potential

at T = 0, while the blue curve depicts the potential at T = Tf that corresponds to the

curvature at � = 0 being 0. The green curves represent an intermediate temperature. The

purple curve shows the phase transition of the corresponding potential in the left panel at

T = Tc. Let us stress that negative enhancements of the triple Higgs couplings are only

consistent with a SFOEPT for small values of the cuto↵ and hence, the correlation between

negative enhancements and the absence of a SFOEPT remains generally valid.

III. MINIMAL EXTENSION WITH A SINGLET

Minimal extension of the SM with just one singlet and its impact on the electroweak

baryogenesis has been studied in the literature [8, 9, 11, 37–43]. Well motivated UV complete

scenarios such as NMSSM also have an additional singlet, which can mix with the SM

Higgs [6].

In the first subsection we calculate the maximum enhancement of the triple Higgs coupling

that can be allowed under the constraints of electroweak baryogenesis and the experimental

constraints coming from the LHC. In the second section we assume that the singlet is heavy

and integrate it out giving rise to an EFT. The resultant expressions for the triple Higgs

enhancement and bounds on SFOEPT region can be shown to be same as those generated

from the full Lagrangian in the small mixing angle limit. At the same time, this approach

demonstrates an example of the potentials discussed in the previous section and therefore

allows to discuss the validity and limitations of the e↵ective theory approach.

A. Enhancement in the full scalar Lagrangian of the singlet extension

Consider a general scalar potential, with one-loop thermal correction only in the mass

term, that can be written in a canonically normalized Lagrangian for the SM extended with

one singlet field �s
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Generates a strong first-order EWPT. hh production cross section is suppressed.
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Deficits in cross section at the LHC can be hints for new physics. Future lepton (and hadron collider) will be sensitive.
New search strategies for large trilinear coupling


