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® Introduction

® Higgs portal with a Real Singlet Scalar DM

® Higgs portal with two Real Singlet Scalars

® Summary
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Renormalizable

After EWSB
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® Small window
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Global Z5 symmetry
Sl — —Sl 5152 — 5152

S1 DM candidate

Sy —s —Sy  SM — SM S2 Heavier scalar
Lagrangian

1 2 2 Q2 1 4 1 3 1 3 1 2 Q2

L = »CSM + 5 Z (GMSZ) —m; Sz — E)\MSZ — 6)\135152 — 6)\3151 SQ — Z)\Qgsl SQ

i=1,2

1 1 2 .
_ 5)\15%|H|2 _ 5)\253|H|2 — X251 <|H|2 _ U_) Renormalizable
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Global Z5 symmetry
Sl — —Sl 5152 — 5152

S1 DM candidate

Sy = —Sy  SM — SM S2 Heavier scalar
Lagrangian
1 2 2 02 1 4 1 3 1 3 1 2 02
L= Lg\ + 5 Z (6MSZ) —m; Sz — E)\MS,L — 6)\135132 — 6)\3151 Sy — Z)\QQSl SQ
i=1,2
1 worems Lo cormmo ) vV R lizabl
After EWSB
1 2 2 2 1 4 1 3 1 3 1 202
L = ﬁSM + 5 Z (Qu,sz) — mSiSi — E)\MSZ — 6)\133182 — 6)\3131 SQ — Z)\Qgsl SQ
i=1,2
—1)\ vSQh—l)\ vS2h — A0S S h—lA SQhQ—lA 52h2—1A S1Soh?
9 ML 9122 12Bleale g e 47272 g M2 (v =175 GeV)



After EWSB

1 1 1 1 1
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1 2 1 2 1 212 1 212 1 2
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Processes DM-SM
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To avoid constraints we need To test coannihilation effects we are
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To avoid constraints we need To test coannihilation effects we are
low values of A; imposing low values of Ao
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For low values of \{, A> the coupling \{5 becomes relevant. —A2v571.52h — 5)\1251 Soh?
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To analyze the effect of the coannihilation and effectives operators we set i, Ay to
)\2
12

~ (4n)?

(radiative corrections), and we study the relevance of the coupling A12
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Parameter space of the new model

Random scan: mg,, ms,, A1, A2
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@ | rcal scalar singlet Higgs portal has been almost completely
explored

@® Future DD and ID experiments will finish exploring the model

® A DM sector with two scalars can enlarge the allowed region in the
parameter space

@ If there is a positive detection in a zone where there would be more
DM than the observed in the model with one scalar, could be
allowed 1n this new model

@ I1f the model with one scalar is completely ruled out by future DD
and ID detection, the Higgs portal can live in this minimal extended
version

@® The model with 2 scalars is the most economical way to rescue the
real singlet scalar model, which is the simplest model and
renormalizable






For large masses of 52 we can integrate it out and the effective operator remains

L = Luar = 517~ S} (|H| - 7) )
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