
 

Hubble finds clues to the birth of
supermassive black holes
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This artist's impression shows a possible seed for the formation of a
supermassive black hole. Two of these possible seeds were discovered by an
Italian team, using three space telescopes: the NASA Chandra X-ray
Observatory, the NASA/ESA Hubble Space Telescope, and the NASA Spitzer
Space Telescope. Credit: NASA/CXC/M. Weiss
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Astrophysicists have taken a major step forward in understanding how
supermassive black holes formed. Using data from Hubble and two other
space telescopes, Italian researchers have found the best evidence yet for
the seeds that ultimately grow into these cosmic giants.

For years astronomers have debated how the earliest generation of
supermassive black holes formed very quickly, relatively speaking, after
the Big Bang. Now, an Italian team has identified two objects in the
early Universe that seem to be the origin of these early supermassive
black holes. The two objects represent the most promising black hole
seed candidates found so far.

The group used computer models and applied a new analysis method to
data from the NASA Chandra X-ray Observatory, the NASA/ESA
Hubble Space Telescope, and the NASA Spitzer Space Telescope to find
and identify the two objects. Both of these newly discovered black hole
seed candidates are seen less than a billion years after the Big Bang and
have an initial mass of about 100 000 times the Sun.

"Our discovery, if confirmed, would explain how these monster black
holes were born," said Fabio Pacucci, lead author of the study, of Scuola
Normale Superiore in Pisa, Italy.

This new result helps to explain why we see supermassive black holes
less than one billion years after the Big Bang.
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This image shows one of two detected supermassive black hole seeds,
OBJ29323, as it is seen by the NASA/ESA Hubble Space Telescope. Credit:
NASA/STScI/ESA

There are two main theories to explain the formation of supermassive
black holes in the early Universe. One assumes that the seeds grow out
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of black holes with a mass about ten to a hundred times greater than our
Sun, as expected for the collapse of a massive star. The black hole seeds
then grew through mergers with other small black holes and by pulling in
gas from their surroundings. However, they would have to grow at an
unusually high rate to reach the mass of supermassive black holes
already discovered in the billion years young Universe.

The new findings support another scenario where at least some very 
massive black hole seeds with 100 000 times the mass of the Sun formed
directly when a massive cloud of gas collapses. In this case the growth of
the black holes would be jump started, and would proceed more quickly.

"There is a lot of controversy over which path these black holes take,"
said co-author Andrea Ferrara also of Scuola Normale Superiore. "Our
work suggests we are converging on one answer, where black holes start
big and grow at the normal rate, rather than starting small and growing at
a very fast rate."

Andrea Grazian, a co-author from the National Institute for Astrophysics
in Italy explains: "Black hole seeds are extremely hard to find and
confirming their detection is very difficult. However, we think our
research has uncovered the two best candidates so far."

Even though both black hole seed candidates match the theoretical
predictions, further observations are needed to confirm their true nature.
To fully distinguish between the two formation theories, it will also be
necessary to find more candidates.

The team plans to conduct follow-up observations in X-rays and in the
infrared range to check whether the two objects have more of the
properties expected for black hole seeds. Upcoming observatories, like
the NASA/ESA/CSA James Webb Space Telescope and the European
Extremely Large Telescope will certainly mark a breakthrough in this
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field, by detecting even smaller and more distant black holes.

The findings will appear in an upcoming issue of the Monthly Notices of
the Royal Astronomical Society.

  More information: "First Identification of Direct Collapse Black Hole
Candidates in the Early Universe in CANDELS/GOODS-S," Fabio
Pacucci et al., 2016, Monthly Notices of the Royal Astronomical Society , 
mnras.oxfordjournals.org/conte … /459/2/1432.abstract , 
arxiv.org/abs/1603.08522
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