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Figure 8. Points satisfying the observed relic density at 95%CL in the plane �S � y� for

mS < 2m� (orange) and mS > 2m� (blue).
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Figure 9. Experimental limits for our model, for points satisfying the observed relic

density at 95%CL in the plane mS � ⌧S for mS < 2m� (orange) and mS > 2m� (blue).

3.3 Experimental limits

In dark Higgs models dark matter particles are largely out-of-reach of current exper-

iments due to their extremely small interactions with the visible sector. The mixing

of the scalars h and S induces, however, interactions of S with the SM particles which

are proportional to ✓, hence mediating the decay of S to SM particles (if kinemati-

cally allowed). Since ✓ is suppressed by powers of vS/v, the dark Higgs boson S is

typically long-lived, as shown in eq. (3.7) – particularly for low masses. In this case

bounds from both colliders and fixed target experiments [48], and for longer life-time,

from astrophysics [40] apply. Such limits have traditionally been very well-studied.

We summarise them below and in Figure 9 which indicates the most relevant ones
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