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FIG. 5. Experimental Constraints on the CP-even Higgs H for my+ = m4 and different values of As45. From top to
bottom we increase my+. From left to right we move from 1% tuning (As45 = 0.01|A\4 + As5|) to natural values of the
quartics (Az45 = |Ag + As|). In red we show the bound from ete= — Z — AH at LEP [3] and in yellow from HZ
associated production [3] followed by decays to fermions. In light blue we display the current sensitivity of H — ~~ at
LEP and the LHC [23-25] and a projection for the HL-LHC obtained rescaling [25]. In light green we show bounds from
searches for B — K*)H — K ) yu at LHCb [26, 27]. Indirect constraints from Higgs coupling measurements (purple and
blue) are discussed in Section III B 2. The pink shaded area shows the strongest bound point-by-point between searches
for flavor changing processes, mainly b — sv [7, 8], and LHC searches for ¢ — H b [9-12]. Theoretical constraints (in
gray) from low energy Landau poles and the SM Higgs mass are summarized at the beginning of Section ITI B.
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FIG. 9. Laboratory and astrophysical constraints on scalars coupled to the Higgs boson via the trilinear interaction
KMy Y ey Oi|HI?/ /Mo (we neglect unimportant O(1) factors introduced by the mixing of the two Higgses). The bounds
include tests of the equivalence principle [142-145], tests of the Newtonian and Casimir potentials (5th force) [146-154],
stellar cooling [155] and black hole superradiance [156, 157]. The pink solid line shows the target given by the scalars
being dark matter. The light pink shaded area at the bottom of the plot is the theoretical constraint on £ discussed in
Section IV B. We shaded in gray the region where x > 1 (i.e. Ay < TeV).
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