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Hubble uncovers largest known group of star
clusters, clues to dark matter

September 12 2013

This new Hubble image shows galaxy cluster Abell 1689. It combines both
visible and infrared data from Hubble's Advanced Camera for Surveys (ACS)
with a combined exposure time of over 34 hours (image on left over 13 hours,
image on right over 20 hours) to reveal this patch of sky in greater and striking
detail than in previous observations. This image is peppered with glowing golden
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clumps, bright stars, and distant, ethereal spiral galaxies. Material from some of
these galaxies is being stripped away, giving the impression that the galaxy is
dripping, or bleeding, into the surrounding space. Also visible are a number of
electric blue streaks, circling and arcing around the fuzzy galaxies in the center.
These streaks are the telltale signs of a cosmic phenomenon known as
gravitational lensing. Abell 1689 is so massive that it bends and warps the space
around it, affecting how light from objects behind the cluster travels through
space. These streaks are the distorted forms of galaxies that lie behind the
cluster. Credit: NASA, ESA, the Hubble Heritage Team (STScI/AURA), J.
Blakeslee (NRC Herzberg Astrophysics Program, Dominion Astrophysical
Observatory), and H. Ford (JHU)

(Phys.org) —INASA's Hubble Space Telescope has uncovered the largest
known population of globular star clusters, an estimated 160,000,
swarming like bees inside the crowded core of the giant grouping of
galaxies known as Abell 1689.

An international team of astronomers used Hubble's Advanced Camera
for Surveys to discover this bounty of stellar fossils and confirm such
compact groupings can be used as reliable tracers for dark matter, the
invisible gravitational scaffolding on which galaxies are built.

"We show how the relationship between globular clusters and dark
matter depends on the distance from the center of the galaxy grouping,"
Karla Alamo-Martinez of the Center for Radio Astronomy and
Astrophysics of the National Autonomous University of Mexico in
Morelia. "In other words, if you know how many globular clusters are
within a certain distance, we can give you an estimate of the amount of
dark matter."

Alamo-Martinez is lead author of a paper on the findings published in
the Sept. 20 edition of The Astrophysical Journal, and part of a team led
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by John Blakeslee of National Research Council Canada's Herzberg
Institute of Astrophysics at the Dominion Radio Astrophysical
Observatory in Victoria, British Columbia.

Globular clusters, dense bunches of hundreds of thousands of stars, are
the homesteaders of galaxies. They contain some of the oldest surviving
stars in the universe. Almost 95 percent of globular cluster formation
occurred within the first 1 billion to 2 billion years after our universe
was born in the theorized Big Bang 13.8 billion years ago.

Studying globular clusters is critical to understanding the early, intense
star-forming events that mark galaxy formation. Understanding dark
matter can yield clues on how large structures such as galaxies and
galaxy clusters were assembled billions of years ago.

The globular star cluster in Abell 1689 is roughly twice as large as any
other population found in previous globular cluster surveys—in
comparison, our Milky Way galaxy hosts about 150—and constitutes the
most distant such systems ever studied, at 2.25 billion light-years away.
The Hubble study shows most of the globular clusters in Abell 1689
formed near the center of the galaxy grouping, which contains a deep
well of dark matter. The farther away from the galaxy core Hubble
looked, the fewer globular clusters it detected. This observation
corresponded with a comparable drop in the amount of dark matter,
based on previous research.

"The globular clusters are fossils of the earliest star formation in Abell
1689, and our work shows they were very efficient in forming in the
denser regions of dark matter near the center of the galaxy cluster,"
Blakeslee said. "Our findings are consistent with studies of globular
clusters in other galaxy clusters, but extend our knowledge to regions of
higher dark matter density."
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Peering deep inside the heart of Abell 1689, Hubble detected the visible-
light glow of 10,000 globular clusters, some as dim as 29th magnitude,
which is 1 one-billionth the faintness of the dimmest star that can be
seen with the naked eye. Based on that number, Blakeslee's team
estimated that more than 160,000 globular clusters are huddled within a
diameter of 2.4 million light-years.

"Even though we are looking deep into the cluster, we're only seeing the
brightest globular clusters, and only near the center of Abell 1689 where
Hubble was pointed," he said.

More information: A paper describing the observations of globular
clusters within Abell 1689, entitled "The rich globular cluster system of
Abell 1689 and the radial dependence of the globular cluster formation
efficiency", will appear in the 20 September issue of The Astrophysical
Journal : 10pscience.iop.org/0004-637X/775/1/20/
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