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Astrophysicists duo propose Planck star as
core of black holes

February 14 2014, by Bob Yirka

This artist's concept depicts a supermassive black hole at the center of a galaxy.
The blue color here represents radiation pouring out from material very close to
the black hole. The grayish structure surrounding the black hole, called a torus, 1s
made up of gas and dust. Credit: NASA/JPL-Caltech

(Phys.org) —Two astrophysics, Carlo Rovelli and Francesca Vidotto,
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have uploaded a paper to the preprint server arXiv in which they suggest
that a structure known as a Planck star exists at the center of black holes,
rather than a singularity. This would suggest, they note, that black holes
at some point return all the information they have pulled in, to the
universe.

The current thinking regarding black holes is that they have two very
simple parts, an event horizon and a singularity. Because a probe cannot
be sent inside a black hole to see what is truly going on, researchers have
to rely on theories. The singularity theory suffers from what has come to
be known as the "information paradox"—black holes appear to destroy
information, which would seem to violate the rules of general relativity,
because they follow rules of quantum mechanics instead. This paradox
has left deep thinking physicists such as Stephen Hawking uneasy—so
much so that he and others have begun offering alternatives or
amendments to existing theories. In this new effort, a pair of physicists
suggest the idea of a Planck star.

The idea of a Planck star has its origins with an argument to the Big
Bang theory—this other idea holds that when the inevitable Big Crunch
comes, instead of forming a singularity, something just a little more
tangible will result—something on the Planck scale. And when that
happens, a bounce will occur, causing the universe to expand again, and
then to collapse again and so on forever back and forth.

Rovelli and Vidotto wonder why this couldn't be the case with black
holes as well—instead of a singularity at its center, there could be a
Planck structure—a star—which would allow for general relativity to
come back into play. If this were the case, then a black hole could slowly
over time lose mass due to Hawking Radiation—as the black hole
contracted, the Planck star inside would grow bigger as information was
absorbed. Eventually, the star would meet the event horizon and the
black hole would dematerialize in an instant as all the information it had
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ever sucked in was cast out into the universe.

This new idea by Rovelli and Vidotto will undoubtedly undergo close
scrutiny in the astrophysicist community likely culminating in debate
amongst those who find the idea of a Planck star an answer to the
information paradox and those who find the entire idea implausible.

More information: Planck stars, arXiv:1401.6562 [gr-qc]
arxiv.org/abs/1401.6562

Abstract

A star that collapses gravitationally can reach a further stage of its life,
where quantum-gravitational pressure counteracts weight. The duration
of this stage is very short in the star proper time, yielding a bounce, but
extremely long seen from the outside, because of the huge gravitational
time dilation. Since the onset of quantum-gravitational effects is
governed by energy density —-not by size—- the star can be much larger
than planckian in this phase. The object emerging at the end of the
Hawking evaporation of a black hole can then be larger than planckian
by a factor (m/mP)n, where m is the mass fallen into the hole, mP is the
Planck mass, and n is positive. We consider arguments for n=1/3 and for
n=1. There is no causality violation or faster-than-light propagation. The
existence of these objects alleviates the black-hole information paradox.
More interestingly, these objects could have astrophysical and
cosmological interest: they produce a detectable signal, of quantum
gravitational origin, around the 10—14cm wavelength.
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