
 

Interactive dark matter could explain Milky
Way's missing satellite galaxies
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The simulated distribution of DM in a Milky Way-like galaxies for standard, non-
interacting dark matter (top left), warm dark matter (top right) and the new dark
matter model that interacts with the photon background (bottom) are shown.
Smaller structures are erased up to the point where, in the most extreme model
(bottom right), the galaxy is completely sterilized. Credit: Credit: Durham
University
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Scientists believe they have found a way to explain why there are not as
many galaxies orbiting the Milky Way as expected.

Computer simulations of the formation of our galaxy suggest that there
should be many more, smaller galaxies around the Milky Way than are
observed through telescopes.

This has thrown doubt on the generally accepted theory of cold dark
matter, a substance that scientists predict should allow for more galaxy
formation around the Milky Way than is seen.

Now cosmologists and particle physicists at the Institute for
Computational Cosmology (ICC) and the Institute for Particle Physics
Phenomenology (IPPP), at Durham University, working with colleagues
at LAPTh College & University in France, think they have found a
potential solution to the problem.

Writing in the journal Monthly Notices of the Royal Astronomical Society
(MNRAS), the scientists suggest that dark matter particles, as well as
feeling the force of gravity, could have interacted with photons and
neutrinos in the young Universe, causing the dark matter to scatter.

Scientists think clumps of dark matter – or halos – that emerged from
the early Universe, trapped the intergalactic gas needed to form stars and
galaxies.

Scattering the dark matter particles wipes out the structures that can trap
gas, stopping more galaxies from forming around the Milky Way and
reducing the number that should exist.
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Two models of the dark matter distribution in the halo of a galaxy like the Milky
Way, separated by the white line are shown. The colors represent the density of
dark matter, with red indicating high-density and blue indicating low-density. On
the left is a simulation of how non-interacting cold dark matter produces an
abundance of smaller satellite galaxies. On the right the simulation shows the
situation when the interaction of dark matter with other particles reduces the
number of satellite galaxies we expect to observe around the Milky Way. Credit:
Credit: Durham University

Lead author Dr Celine Boehm, in the Institute for Particle Physics
Phenomenology, at, Durham University, said: "We don't know how
strong these interactions should be, so this is where our simulations come
in.
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"By tuning the strength of the scattering of particles, we change the
number of small galaxies, which lets us learn more about the physics of
dark matter and how it might interact with other particles in the
Universe.

"This is an example of how a cosmological measurement, in this case the
number of galaxies orbiting the Milky Way, is affected by the
microscopic scales of particle physics."

There are several theories about why there are not more galaxies orbiting
the Milky Way, which include the idea that heat from the Universe's
first stars sterilised the gas needed to form stars.

The researchers say their current findings offer an alternative theory and
could provide a novel technique to probe interactions between other
particles and cold dark matter.

Co-author Professor Carlton Baugh, in the Institute for Computational
Cosmology, at Durham University, said: "Astronomers have long since
reached the conclusion that most of the matter in the Universe consists
of elementary particles known as dark matter.

"This model can explain how most of the Universe looks, except in our
own backyard where it fails miserably.

"The model predicts that there should be many more small satellite
galaxies around our Milky Way than we can observe.

"However, by using computer simulations to allow the dark matter to
become a little more interactive with the rest of the material in the
Universe, such as photons, we can give our cosmic neighbourhood a
makeover and we see a remarkable reduction in the number of galaxies
around us than originally thought."
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The calculations were carried out using the COSMA supercomputer at
Durham University, which is part of the UK-wide DiRAC super-
computing framework.

  More information: Monthly Notices of the Royal Astronomical Society
, mnrasl.oxfordjournals.org/look … 0.1093/mnrasl/slu115

Provided by Durham University

Citation: Interactive dark matter could explain Milky Way's missing satellite galaxies (2014,
September 8) retrieved 19 April 2024 from https://phys.org/news/2014-09-interactive-dark-
milky-satellite-galaxies.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

http://mnrasl.oxfordjournals.org/lookup/doi/10.1093/mnrasl/slu115
https://phys.org/news/2014-09-interactive-dark-milky-satellite-galaxies.html
https://phys.org/news/2014-09-interactive-dark-milky-satellite-galaxies.html
http://www.tcpdf.org

