
 

Physicists suggest possible existence of other
kinds of dark matter
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Credit: Phys. Rev. Lett. 110, 211302 (2013)

(Phys.org) —A team of Harvard University physicists has proposed the
possible existence of a type of dark matter not described by current
physics models. In their paper published in the journal Physical Review
Letters, the team suggests it's possible that not all dark matter is cold and
collision-less.

In the visible universe, galaxies form into a disk shape—the Milky Way
is a good example. All of its members align roughly along a single plane,
this due to the forces of gravity and spin. Objects form into masses
which, over time, spread out into a disk shape. Dark matter, on the other
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hand, appears to hover around galaxies like a halo, at least according to
current models. It's seen as dark, cold and with so little energy that dark
matter particles rarely if ever run into one another. The researchers in
this new study suggest there may be other types of matter, however, that
behaves more like visible matter. And, because of that, they suggest it
could bunch up due to dark-matter-type gravity and form disks as well.
These disks, which they describe as dark matter component double-disk
dark matter, could represent as much as 5 percent of all existing dark
matter.

For dark matter to clump, it would need to have other properties similar
to visible matter as well. For that reason, the researchers suggest it's
possible that there exists dark atoms, dark photons, and likely some form
of dark electromagnetic force as well.

Research on dark matter over the years has led to a model that describes
dark matter as existing in a ball shape—galaxies sit in the middle of the
ball, which would mean observers living in a galaxy would "see" it as
existing everywhere around them. But it's possible that other types of
shapes exist as well, the researchers suggest, because there are other
types of matter in the visible universe. They note that baryonic matter
(matter made of strongly acting fermions known as baryons) is believed
to make up approximately 5 percent of all matter in the known universe.
For that reason, they conclude that it would appear likely that similar
differences in dark matter would occur as well, and perhaps in nearly
equal proportions.

If true, it would mean there could be whole dark galaxies out there,
undetectable, yet as real as those we can see with the naked eye. Much
more research will have to be done in this area before adding such types
of dark matter to models in general use, of course. Until then, it will
remain an abstract theory.
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  More information: Dark-Disk Universe, Phys. Rev. Lett. 110, 211302
(2013) prl.aps.org/abstract/PRL/v110/i21/e211302 

Abstract
We point out that current constraints on dark matter imply only that the
majority of dark matter is cold and collisionless. A subdominant fraction
of dark matter could have much stronger interactions. In particular, it
could interact in a manner that dissipates energy, thereby cooling into a
rotationally supported disk, much as baryons do. We call this proposed
new dark matter component double-disk dark matter (DDDM). We
argue that DDDM could constitute a fraction of all matter roughly as
large as the fraction in baryons, and that it could be detected through its
gravitational effects on the motion of stars in galaxies, for example.
Furthermore, if DDDM can annihilate to gamma rays, it would give rise
to an indirect detection signal distributed across the sky that differs
dramatically from that predicted for ordinary dark matter. DDDM and
more general partially interacting dark matter scenarios provide a large
unexplored space of testable new physics ideas.
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