
 

Astrophysicists suggest behavior of Fermi
bubbles may be explained by dark matter
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The regions of the sky considered in our analysis. Credit:
arxiv.org/abs/1302.6589

(Phys.org) —Astrophysicists Dan Hooper and Tracy Slatyer of Fermi
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National Accelerator Laboratory, and Princeton University respectively,
have written a paper—and uploaded it to the preprint server arXiv—in
which they suggest that a massive outflow of charged particles from the
center of the Milky Way galaxy, may be partly due to collisions between
dark matter particles that result in their annihilation. Their research is
part of an ongoing effort by various scientists around the world to better
explain, or prove the existence of dark matter.

Dark matter, scientists theorize, is matter of a type that cannot be seen,
though research suggests it makes up approximately 84 percent of all
matter that exists in the universe. No one knows if it really does exist,
however, as the term came about to explain gravitational pull on matter
that is visible but could not be explained by any other means. Because of
that, researchers have dedicated countless hours to its study and to
finding real evidence of its existence. In this new effort, the research duo
suggest that the massive outflow of charged particles that can be
observed stretching above and below the center of the Milky Way galaxy
, could be attributed to collisions between dark matter particles, causing
their annihilation and the subsequent creation of the building blocks of 
visible matter—and emitting charged particles as part of the process.

Fermi bubbles, as they are known, are gamma ray outflows of charged
particles traveling at nearly 106 m/s. They form what look like two lobes
above and below the center of the Milky Way Galaxy. Some of these
rays are thought to come about due to the black hole that is thought to
exist at the galaxy's center. Likewise, some are also thought to come
about due to material given off by stars when they explode. Taken
together, however, the identified sources don't add up to produce as
many of the charged particles as can be observed. This is because, the
researchers theorize, some of the gamma rays are due to dark matter
particles running into each other, obliterating themselves in the process.
As they do so, they give rise to tau leptons and emit gamma rays. And
that, they claim, adds credence to dark matter theory.
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https://phys.org/tags/gravitational+pull/
https://phys.org/tags/milky+way+galaxy/
https://phys.org/tags/visible+matter/
https://phys.org/tags/dark+matter+particles/
https://phys.org/tags/dark+matter+particles/
https://phys.org/tags/gamma+rays/


 

  More information: Two Emission Mechanisms in the Fermi Bubbles:
A Possible Signal of Annihilating Dark Matter, arXiv:1302.6589 [astro-
ph.HE] arxiv.org/abs/1302.6589 

Abstract
We study the variation of the spectrum of the Fermi Bubbles with
Galactic latitude. Far from the Galactic plane (|b| > 30 degrees), the
observed gamma-ray emission is nearly invariant with latitude, and is
consistent with arising from inverse Compton scattering of the
interstellar radiation field by cosmic-ray electrons with an approximately
power-law spectrum. The same electrons in the presence of microgauss-
scale magnetic fields can also generate the the observed microwave
"haze". At lower latitudes (b 
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