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*LOTS OF THINGS ARE (NVISIBLE, BUT WE DONT
KNOW HOW MANY BECAUSE WE CANT SEE THEM."
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Exoplanet Searches

—=n People have been searching for exoplanets for many years. The most
common detection scheme involved the search for temporal oscillations in
the radial velocity of the parent star.

When Mayor and Queloz announced the discovery of the first planet
around a main-sequence star, it had pretty different characteristics than
what was predicted/expected by the planet formation theories at the time.
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Ionization Yield

Dark Matter
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Nuclear recoil event
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Inelastic,
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Magnetic DM

Elastic Scattering
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astrophysics : :
Particle physics

I will concentrate on the particle physics.
It 1s important to keep in mind that we have no empirical

knowledge of the DM distribution in our immediate
s environment except for its mass density.
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If you can bear to hear the truth you've spoken
twisted by knaves to make a trap for fools,
............... you'll be a Man my son!

wmm "IF" by R. Kipling) J
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How to Reconcile

o Electronxing
* Low maMD — Na scattering

. Channelx

 |nelastic DM

« Resonant DM Foxandeqy, Luminous DM ¢amicetay , @and etc.
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. Alternatives
——

I would like to discuss the following alternatives and their
associated signatures:

~ + |nelastic DM
 Magnetic Inelastic DM

 Exothermic or Metastable DM
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— = What if DM couples to another force?
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Mass Splitting
.
Lps D yhxx = y(h)xx = looikev
X

Radiative corrections

If the new force 1s non-abelian and
DM is a triplet of SU(2).
Break SU(2) --> U(1)
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 Inelastic Dark Matter (iDM)

DM DM

LDOyhaxx — y{ha)xx

The spectrum contains an excited state,
realizing the iDM proposal (Smith & Weiner).
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Germanium spectrum
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1. Light element experiments may not see anything.
2. The spectrum of events has a maximum.

3. Probing the tail of the Boltzmann distribution ---> large

.
modulations.
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Metastable States
w - Ifkinetic-mixing is the only portal to the Standard Model then
the excited state 1s very long-lived,
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Exothermlc Reactlons

_’9 The excited state can down-scatter against any element, but the
recoil energy may be fairly high,

Argon
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Can DM couple to photons?
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How else 1s DAMA different?
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Excited State’s Lifetime

After the collision, the excited state travels some distance before
it de-excite and emits a photon,
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Standard cuts will likely miss these sort of events, but with some care it may
2  hot be hard to distinguish from background.
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Conclusions

We should keep an open mind with regard to the signal. It may
not show up at low recoil energies.
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