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Chandra weighs most massive galaxy cluster
in distant universe

December 18 2014

A composite image shows the distant and massive galaxy cluster that is officially
known as XDCP J0044.0-2033. Researchers, however, have nicknamed it
"Gioiello", which is Italian for "jewel". They chose this name because an image
of the cluster contains many sparkling colors from the hot, X-ray emitting gas
and various star-forming galaxies within the cluster. Also, the research team met
to discuss the Chandra data for the first time at Villa il Gioiello, a 15th century
villa near the Observatory of Arcetri, which was the last residence of prominent
Italian astronomer Galileo Galilei. In this new image of the Gioiello Cluster, X-
rays from Chandra are purple, infrared data from ESA's Hershel Space
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Telescope appear as large red halos around some galaxies, and optical data from
the Subaru telescope on Mauna Kea in Hawaii are red, green, and blue. Credit: X-
ray: NASA/CXC/INAF/P.Tozzi, et al; Optical: NAOJ/Subaru and ESO/VLT;
Infrared: ESA/Herschel

(Phys.org) —Using NASA's Chandra X-ray Observatory, astronomers
have made the first determination of the mass and other properties of a
very young, distant galaxy cluster.

The Chandra study shows that the galaxy cluster, seen at the
comparatively young age of about 800 million years, is the most massive
known cluster with that age or younger. As the largest gravitationally
bound structures known, galaxy clusters can act as crucial gauges for
how the universe itself has evolved over time.

The galaxy cluster was originally discovered using ESA's XMM-Newton
observatory and is located about 9.6 billion light-years from Earth.
Astronomers used X-ray data from Chandra that, when combined with
scientific models, provides an accurate weight of the cluster, which
comes in at a whopping 400 trillion times the mass of the Sun. Scientists
believe the cluster formed about 3.3 billion years after the Big Bang.

The cluster is officially named XDCP J0044.0-2033, but the researchers
have nicknamed it "Gioiello," which is Italian for "jewel." They chose
this name because an image of the cluster contains many sparkling colors
from the hot, X-ray emitting gas and various star-forming galaxies
within the cluster. Also, the research team met to discuss the Chandra
data for the first time at Villa il Gioiello, a 15th century villa near the
Observatory of Arcetri, which was the last residence of prominent Italian
astronomer Galileo Galilei.
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"Finding this enormous galaxy cluster at this early epoch means that
there could be more out there," said Paolo Tozzi of the National Institute
for Astrophysics (INAF) in Florence, Italy, who led the new study. "This
kind of information could have an impact on our understanding of how
the large scale structure of the universe formed and evolved."

Previously, astronomers had found an enormous galaxy cluster, known as
"El Gordo," at a distance of 7 billion light-years away and a few other
large, distant clusters. According to the best current model for how the
universe evolved, there is a low chance of finding clusters as massive as
the Gioiello Cluster and El Gordo. The new findings suggest that there
might be problems with the theory, and are enticing astronomers to look
for other distant and massive clusters.

"The hint that there might be problems with the standard model of
cosmology is interesting," said co-author James Jee of the University of
California in Davis, "but we need bigger and deeper samples of clusters
before we can tell if there's a real problem."

The Chandra observation of the Gioiello Cluster lasted over 4 days and
is the deepest X-ray observation yet made on a cluster beyond a distance
of about 8 billion light-years.

"Unlike the galaxy clusters that are close to us, this cluster still has lots
of stars forming within its galaxies," said co-author Joana Santos, also
from INAF in Florence. "This gives us a unique window into what
galaxy clusters are like when they are very young."

In the past, astronomers have reported finding several galaxy cluster
candidates that are located more than 9.5 billion light-years away.
However, some of these objects turned out to be protoclusters, that is,
precursors to fully developed galaxy clusters.
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The researchers also note that there are hints of uneven structure in the
hot gas. These may be large clumps that could have been caused by
collisions and mergers with smaller clusters of galaxies and provides
clues to how the cluster became so hefty at its early age. The authors
expect that the cluster is still young enough to be undergoing many such
interactions.

More information: A paper describing these results will appear in an
upcoming issue of The Astrophysical Journal. Arxiv preprint:
arxiv.org/abs/1412.5200
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