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ADVANCES

Epic Lineup
An ultrarare gravity lens

peers through space
and time

AN ALMOST IMPOSSIBLE alignment of
galaxiesthat formsagiant magnifyinglens
could give astronomers an unprecedented
deep view of the universe.

The Carousel Lens—named for its con-
centric circular patterns, like the reflections
inafun-house mirror—incorporatesaclus-
ter of galaxies about five billion light-years
from Earth whose gravity issointense that it
magnifies the light of seven galaxies behind
it, between 7.6 billion and 12 billion light-
yearsaway. This phenomenon, called gravi-
tational lensing, occurs only when galaxies
line up precisely from our perspective.

Asseen from Earth, the massive gravi-
tational lens creates multiple images of six
of the seven background galaxies, each of
whose light arrives to us by a slightly dif-
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ferent path. If a “transient” event, such as
a supernova, occurs in any one of those
galaxies, astronomers here will have up to
four views of it at slightly different times.
“If we had a supernova exploding, we
would have as many images of the super-
nova as we have images of the source,” says
cosmologist Nathalie Palanque-Dela-
brouille, director of Lawrence Berkeley Na-
tional Laboratory’s physics division, which
took part in the lens’s discovery. “That
would provide just amazing information.”
Careful observations of both the fore-
ground cluster—which may itselfbe made
up of hundreds of galaxies—and the back-
ground galaxies can help astronomers bet-
ter understand how dark matter and dark
energy behave, as well as more about the
universe’s ancient past. The farthest back-
ground galaxy is so distant that it must
have developed in an early phase of the
universe, which most scientists think is
around 13.7 billion years old.
Researchersused artificial-intelligence
systems to find potential gravitational
lenses by sorting through millions of ga-
lactic survey images. They then arranged
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for the Hubble Space Telescope to image
the location, revealing the Carousel Lens
at high resolution.

William Sheu, an astrophysics gradu-
atestudent at the University of California,
Los Angeles, and lead author of a new
study about the discovery in the Astro-
physical Fournal, says analysis of the Hub-
ble images could reveal even more back-
ground galaxiesthat have been magnified
by the gravity of the same foreground gal-
axy cluster.

Gravitational lensing follows Einstein’s
1916 general theory of relativity, which
predicted that gravity would bend light;
the first such lens was found in 1979. Bos-
ton University astronomer Tereasa Brain-
erd, whowas notinvolved in the discovery,
saysthelenses have become powerful tools
for studying many of the open questions of
the cosmos.

“This is an especially remarkable ob-
ject,” Brainerd says. “It’s the result of out-
standing good luck that the lens and the
seven background galaxies are almost per-
fectly lined up along our line of sight.”

— Tom Metcalfe
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