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Scalar Dark Matter
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 real scalar singlet S, odd under Z,
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e coupling to SM through Brout-Englert-Higgs boson h
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DAMA and WMAP
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Gammas from the GC
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Neutrinos from the Sun
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DM captured & annihilated in Sun

— Flux of secondary neutrinos

— Neutrino induced muons
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Conclusions

Light scalar Dark Matter can

v account for DAMA result
and
v’ give correct WMAP abundance

This scenario can be tested through

v' gammas from the GC
and
v' neutrinos from the Sun
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Cross sections
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e same DM-h coupling A,

e same dependence o< m, -4

* Yukawa coupling to N and f known
(up to uncertainties)

= Ratio of cross sections only depends on mp,,:
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RatioR=(oc_Vv)/o

ann scatlt

Scattering: Annihilation:

Ratio A;/m,?2 has
to be kept fixed
(~ 10~ GeV-?)
M S27m=m, < 800 GeV Mg, [ GeV]




Model: cross sections
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Annihilation a(SS — ff)vre = ne —= (m% —m2)3/2
T mim f
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Scatterin o(SN — SN = - m
g ( ) - m%m%f N
Mass S m3 = pz +Apv? with v =246 GeV
Yukawa coupling Y; — V2m 7V
Relative velocity Vrel = (s —4m%)Y? /mg
Reduced mass [y = msmpy/(mg +my)
h-N coupling fmpy — (N| Z mqeqq|N) = ghNNV
q
Nuclear form factor 0.14 < f< 0.66

Abundance TtotUrel ~ 1pb  —  0.094 < Qparh?® < 0.129



Inert Doublet Model

e Replacements:
Mg — My, fhg > [y, A = Af

 Extra components of the doublet: A, H*

* Znvisible decay requires my +m, >m,
= m, > m,

e Prevent large radiative corrections to Z and W

Results apply to any scalar DM model with annihilation &
scattering dominantly through h-channel



Fluxes from GC & Sun

Differential flux from the GC:
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Differential flux from the Sun:
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