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Trouble for dark matter explanations of excess cosmic positrons

Halo-Shape and Relic-Density Exclusions of Somimerfeld-Enhanced Dark Matter Explanations of Cosmic Ray Excesses
Jonathan L. Feng, Manoj Kaplinghat, and Hai-Bo Yu
FPhys. Rev. Lett. 104, 151301 (Published April 15, 2010}
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Fecent reports of an apparent excess of high-energy positrons in cosmic rays have received much interestin the padicle physics and astrophysics communities, largely hecause
ofthe possihility that the excess may result from the annihilation of dark matter padicles. However, the annihilation cross section inferred from the relic density of dark matter
appears to be too small by two to three orders of magnitude to explain the excess. thas been pointed out that ifthe dark matter padicles interact with a light force-carrying hosan,
there can he, as a result, an enhancement of annihilation atthe lower velocities characteristic of dark matter today [1, 2]. Therefore, it was suggested that the relatively smaller
cross section needed ta account far the relic density could possibly be reconciled with the larger annihilation rates needed to explain the positron excess.

In & paper appearing in Phvsical Review Lefters, Jonathan L. Feng, Manoj Kaplinghat, and Hai-Bo Yu af the University of Califarnia, Irvine, in the LS paint out problems with this
explanation: The enhancement is proportional to the coupling of dark matter to the force carrier, and ifthe coupling is large enough to give the needed enhancement, then itis too
large to be consistent with the relic density, so the desired reconciliation cannot be achieved. Mareaver, far very light force carriers, selfinteractions of the dark matter in models of
this type lead to spherical galactic halos of dark matter, inconsistent with ohservations of elliptical halos. Uinless a way around these problems can he found, this approach to
explaining the positron excess seems ruled out. — Stanfey Brown
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Now in Focus
Eye Cells as Light Pipes
April 23, 2010

Simulations suggestthat a set
of cells in the eye can act like
optical fihers to guide light
through obscuring layers to
the cells that detect light.
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