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Recently have been arise a lot of researches about the viability of
models which includes a Zy symmetry that stabilizes the dark matter
fields. That is the case of the N = 5 model.
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The multi-component dark matter models are well motivated. The Zs
model includes two new complex scalar fields, both candidates to dark

matter.

Qpm = Q1 + Qo0 (D
This model have the minimum value of N which allows two complex
fields.
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Bélanger, Pukhov, Yaguna and Zapata (2020), showed that the
parameter space of the model has viable points which satisfy the
experimental constraints imposed by direct detection experiments like
XENONIT, LUX-ZEPLIN and DARWIN.
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Bélanger, Pukhov, Yaguna and Zapata (2020), showed that the
parameter space of the model has viable points which satisfy the
experimental constraints imposed by direct detection experiments like
XENONIT, LUX-ZEPLIN and DARWIN.

Figure: arXiv:2006.14922
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where the charges under Zs for the two new complex scalar fields are
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where the charges under Zs for the two new complex scalar fields are
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In the model, 1.2 do not acquire VEV and M1 < My < 2M so that
both are stable. They are singlets under Ggy and the SM particles are
singlets under Zs.
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The SM-like Higgs doublet is defined as H = (G™; (h + vi) =2)T.
Therefore,
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Therefore,

b= nva: 3)

Setting 1 = 0:129 and vy = 246 GeV, we have then seven

dimensionless and four dimensionful parameters, which have to be
restricted.
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The SM-like Higgs doublet is defined as H = (G™; (h + vi) =2)T.
Therefore,

b= nva: 3)

Setting H = 0:129 and vy = 246 GeV, we have then seven

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

Set of free parameters

Mi; 4i; si; 4125 si; 3i “4)
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With the same term, we can get dark matter conversion processes.
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We have quartic interactions which contribute to dark matter
conversion because the 31 ? sand 32 1 23 terms.
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And for the 412] 1j°%] 2j° term,
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The initial viable space, following the considerations of Bélanger,
Pukhov, Yaguna and Zapata (2020), is

40GevV M, 2TeV,

M 1< M 2 < 2M 1,

10 4 4] a1zsiai 4;
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The DM relic abundance, must be bounded according to the reports
from PLANCK collaboration,

omh? =0:1198 0:0012 (6)
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The e ective cross section is bounded following the curve for WIMPs
which report the direct detection experiments such as XENONAT,
PANDAX, DARWIN and LUX-ZEPLIN.
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The DM relic abundance, must be bounded according to the reports
from PLANCK collaboration,
omh?=0:1198 0:0012 (6)

The e ective cross section is bounded following the curve for WIMPs
which report the direct detection experiments such as XENONAT,
PANDAX, DARWIN and LUX-ZEPLIN.

We calculate pyh? usingmicromegas 5.2 and de ning the scaling
factoras; = =( 1+ »)forre-scaling toeach DM particle.
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The model must ful Il the following theoretical bounds,
Perturbativity.
Unitatiry of S-Matrix.

Positivity of the scalar potential and vacuum stability (bounded
from below).

Stability of the scalar potentiaEWV , Zs).
All of the above up to energy scal&sGUT.
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We may see these analysis, e.g. for
theZ3 model in Andi, Andrzej and
Kristjan (2019),mproved bounds
onZ3 singlet dark matter
(arXiv:1901.08074).
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Figure: arXiv:1901.08074

TheZs multi-component dark matter model | MOCa (2022)



RESULTS

TheZs multi-component dark matter model | MOCa (2022)



-
The renormalization group equations (RGESs) at two-loops, for
dx=d(n )= ?=(16 2) read
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-
The renormalization group equations (RGESs) at two-loops, for
dx=d(n )= ?=(16 2) read

@=3%(a 342 95011 4+3 ) é 60 &
3005 & +600 4 +25 21 4i +10 21550 4 §
20 §; (7)
(2S)i = %ng Hosi+7205 n sit %7019‘11 sit ggf 8
+ ggggf si+3%% § 1%593 si 72n & 60% s
118 484 % 405 si Gi2si s g
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and so on.
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