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If dark matter annihilation is mediated by weak scale particles, the mas
of dark matter is confined to ~ 10 —to-10000 GeV (Lee, Weinberg)
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Two different types of annihilation
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* Model 1: one step process: o7
TRISEP-4
e :
xx* — off shell dark photon — e'e
* Model 2: two-step process: annihilation to mediators with
subsequent decay
X = S+8S5 = ... = (ete”) +(eTe™)
In both cases, the annihilation proceed in p-wave, and is very
suppressed at the recombination time = no CMB constraints.
Thus, (few MeV —to — GeV) range 1s not excluded by cosmology.
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In both cases, the annihilation proceed in p-wave, and is very
suppressed at the recombination time < no CMB constraints.

Thus, (few MeV - to — GeV) range 1s not excluded by cosmology.
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How to look for light WIMP DM ?
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1. Detect missing energy associated with DM produced in collisions of
. . TRIS

ordinary particles
2. Produce light dark matter in a beam dump experiment, and detect its

subsequent scattering in a large [neutrino] detector
3. Detect scattering of light ambient DM on electrons, and keep

lowering the thresholds in energy deposition.
All three strategies are being actively worked on, and pursued by severe
ongoing and planned experiments.
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Anomalies? A simple concept of dark matter + -
mediator allows [speculatively] connecting DMto .....
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. Unexpectedly strong and uniform 511 keV emission from galactic
bulge could be fit by annihilation of a few MeV galactic WIMPs.

2. If DM is heavy and mediator is light, one can fit its annihilation to
the famous positron-to-electron ratio rise (thanks to Sommerfeld
enhancement at low velocity, bound states effects, as well as lepto-
phylic composition of the final states)

3. Inner density profiles of galaxies can smoothed out by the self-
scattering WIMPs with 102*cm?/GeV. For EW scale WIMPs, light
‘ mediators can easilv nrovide siich cross section .
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3. Inner density profiles of galaxies can smoothed out by the self- ds s
scattering WIMPs with 102%cm?/GeV. For EW scale WIMPs, light bt
mediators can easily provide such cross section.
4.
These connections are all rather interesting but not necessarily
compelling. We'd like a laboratory probe (Exclusion or confirmation).
Missing energy momentum searches
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We can use the neutrino (near) detector as a dark matter
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suggested In [arXiv:1211.2258]
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