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SM+Scalar Singlet

SM+Scalar Doublet
SM + Scalar Triplet

NMSSM

EFT Approach (h°
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V(h,T)

Higgs Potential Shape??? EFT or 7?77
First or second order
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LHC say the quantum fluctuation
(quadratic oscillation ) around h=v
with mh=126 GeV, not sensitive to the
specifically potential shape



SFOEWPT

multistep 1. Z2 symmetry

second order PT: Z2 e e first order PT, EWSB



SFOEWPT

multistep 2. general with two fields
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PT strength and Higgs triple and quartic couplings
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Triple and quartic Higgs coupling deviation, GW
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hadron collider
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One-step/multi-step
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Freeze-in and Freeze-out

Equilibrium Yield
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WIMP DM
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Possiblilities

® Tell Potential Shape with collider and GW
®  Dark matter with plasma effects
@ Nonperturbative evaluation of EWPT and GW

® Sphaleron calculation and collider detect
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Bubble, Sphaleron and BAU
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Type |l 2HDM case (/)

ATLAS + CMS, B=a+7/2
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Figure 4. The combined plots of the eEDM and BAU in the plane (¢, ¢, (dar,)) with ¢ar,(¢,) = O for
the scenario that H5 is the SM-like Higgs in the CPV NMSSM. In both plots the green regions are excluded
by the current eEDM experiments, the gray regions are excluded by requiring m g, to be close to 125 GeV
while the orange regions are favored by the BAU results. For the contours, the blue, cyan and pink dashed
lines represent the magnitudes of top quark, charginos and W boson loop contributions of the vH Barr-Zee

diagrams of eEDM. The other parameters are chosen as in Table. 1.




