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Matthew G. Walker, Hubble Fellow at the Harvard-Smithsonian Center for
Astrophysics, recently published findings that challenge the standard
cosmological model of dark matter in galaxies.

He found—along with co-author Jorge Peñarrubia of the University of
Cambridge—that dark matter exists in a smooth distribution, rather than in a
dense concentration within galaxies. These findings, recently published by The
Astrophysical Journal, were part of an observational study that examined two
dwarf galaxies with a high proportion of dark matter.

Dark matter, which is undetectable except for its gravitational pull, has
fascinated scientists for decades. Some scientists believe the material binds
components of the universe together and determines the structure and evolution
of galaxies.

“It wouldn’t be surprising if dark matter turns out to be more complicated than
people expected,” said Harvard Ph.D. student Andrew S. Friedman. “Results like
this indicate that something is missing.”

Current simulations of dark matter predict that cold dark matter particles
conglomerate at the center of galaxies. These simulations do not include the
presence of stars, gas, and other particles in galaxies.

“There are many computer simulations about dark matter,” Walker said. “I took
an observational approach and compared what I saw to the simulations.”

Walker and Peñarrubia studied the Fornax and Sculptor dwarf galaxies, which
sport low stellar contents and high concentrations of dark matter.

“These galaxies contain between 90 to 99 percent dark matter and can be
compared relatively straightforwardly with simulations,” Walker said.

The scientists found that dark matter existed in a relatively even distribution,
rather than in a dense grouping, across vast regions within the galaxies.

These findings suggest that normal matter may influence dark matter more than
predicted or that dark matter particles may not be as cold as previously believed.
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“I think this should be taken as an observational result,” Walker said. “The
burden is on the simulations and theories.”

Walker believes that astrophysicists should work to bridge the gap between
observational findings and computer simulations.

“I need to observe more galaxies with different types of stars and different levels
of stellar content to see if stars are responsible for this discrepancy,” Walker
said.

Other astrophysicists agree that more research is necessary before making
conclusions about dark matter.

“Cold dark matter has been relatively successful in explaining how galaxies like
our Milky Way rotate,” said Michael Wood-Vasey, a scientist at the Harvard
Center for Astrophysics. “But we need to understand more.”
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