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The model

The most general and renormalizable scalar potential of the model is
given by

Vi, = — i HI? + Mg |H|* + 13|o1)* + As1|H*|¢1]* + Aar|¢n]*
+ 15|02 * + Aaz| @2 + As2|H || d2|? + Aar2]d1[*|¢2|?

1 . )
+ 5(#51&(252 + ps20301 + A31¢5 2 + Ag26165° + h.c.).
(1)

Two new complex scalar fields,

2. 25
¢1 ~ws, QP2 ~ ws; ws = 2/

¢1,2 do not acquire VEV and My < My < 2M; so that both are
stable. They are singlets under the gauge group of the SM and the SM
particles are singlets under Zs.
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The model
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Figure: Bélanger et al. (2020). The Zs5
model of two-component dark matter.
arXiv: 2006.14922
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The model
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Figure: Bélanger et al. (2020). The Zs model of two-component dark matter.
arXiv: 2006.14922
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Constraints over the parameter space

Set of free parameters

M;, Aaiy Asiy Aa12, [4Sis A3i- 2

We have then seven dimensionless parameters and four dimensionful
parameters, which have to be restricted.

Constraints
@ Perturvative unitarity. 40 GeV < My < 2 TeV
@ Positivity. M1_< M2_< 2M

@ Global minimum SM.

All of the above, at different
energy scales.

107 < Mg, [M12,s4.3i1] < VT,
100 GeV < |pusi| < 10 TeV.
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Results: positivity bounds

There are three main cases for the analysis:
@ \g; >0
@ \g; <O

@ As1Ags2 <0
The positivity of the scalar potential impose higher constraints over

the dimensionless couplings.
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A2 A5 — M12ds1As2 + A1 Az + V—As1As2 (|As2]|As1] + [As1]|As2]) >0
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Results: positivity bounds




Results: perturvative unitarity bounds

The unitarity of S-Matrix mainly restrict the self-couplings of the

model.
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Results: perturvative unitarity bounds
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Results: perturvative unitarity bounds
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Results: Global minimum bounds

The coupling among both dark matter particles is widely bounded by
the imposition of the minimum of SM as the global minimum.
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Conclusions

@ The theoretical conditions for A < 107 GeV impose significant
bounds over the dimensionless parameters of the model.

@ In general, we have a scenario of weakly self-interacting dark
matter.

@ We must to perform more analysis of varying the energy in the
CM frame for other values in the unitarity condition os S-Matrix.
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