Generating a keV line from

anniﬁi[ating dark matter
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¢gb75 ~ 5.2 x 107° photons cm ™% s~! at 3.55 keV (Perseus, 78‘1\4}%)




Some cfecaying/exciu’ng inreqoremu’on
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What about anniﬁi[au’ng DM?
Standard Beﬁef
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where A represent the scale/masses :
of the particles running in the loop keV yy observation

(charged, LEP/LHC : A > 1 TeV)

gbObS ~ 5.2 x 107° photons cm™2 s at 3.55 keV
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Conclusion: necessity to build
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From the qﬁ(ecu’ve ajoproacﬁ to the microscopic one

‘Enrico Fermi

Renormalizable theory!
and specific signatures

(discovery of charge/
neutral current at CERN)

“Tentativo di una teoria dei raggi Tawel
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‘leo]o[ying the microscoyic a]o]oroacﬁ to the ke'V line
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Results

A microscopic (UV) construction « a la Higgs »
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How to obtain the correct relic abundance?

To respect the flux observed by XMM Newton one needs

10—33 3.,—1

(OV) gy cm®’s
However, the averaged annihilation cross section needed to respect WMAP/PLANCK relic density 1s
_ s \
~ 10~26 cmd5—1 h? = 9.6 x 1072200 (2
<UU> ~ 10 cim-s ’Q gs(zg) \1 eV/
Natural solution 1s to introduce the right-handed neutrino which couples with ®©
M S~ . VR
—L, = 7VRI/R—|—mDVLVR—I—)\quVRVR—I—h.C. 8
with <O_,U>VV ~ 10—26 CmBS—l S’ I — VR
Need to check Tremaine-Gun and Free-streaming bounds
3.56 keV line
i s sis A Y A = 50 TeV
However, there treatment is a little bit more
subtile as we have two thermal bath: the
Standard Model one (temperature T) and the
system ®-vr (temperature Th) implying in
18 - I A =10 TeV
T A=5TeV
for Mo = 3.5 keV
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Possible accelerator signamres
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Status (Zf comﬁineaf C[OLTQ matter sem’cﬁes
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What are the Joossiﬁfe mediators?
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detection of Dark Matter DM
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Z portal
(sneutrino dark matter)
SM
7 DM Excluded by direct
detection of Dark Matter

7y Falk, Olive, Srednicki ;

SM DM (1994) -
7 portal Not excluded
Hidden photon Can explain excess observed by CRESST/
(mirror dark matter) CoGENT/DAMA

or FERMI monochormatic line




Conclusions

A ot (f }oossiﬁiﬁ’u’es ﬁom Joam’cfe Jaﬁysics to exyfain the 3.5 ke'V monochromatic line

ﬂnniﬁi[an’ng as well as a[ecaying dark matter possesses suitable candidates




Exemple of dynamical (spontaneous) realization
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Gr microscopic

I
approach

Gr =105 GeV>2 Gr ~ (g/Mw)?
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