
 

Could there be a form of life inside stars?
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The mapped surface of a neutron star. Credit: NASA, NICER, GSFC’s CI Lab

Are we alone in the universe?

It is one of the most profound questions posed in modern astronomy. But
although our understanding of the cosmos has grown significantly, the
question remains unanswered. We know that Earth-like planets are
common, as are the building blocks necessary for terrestrial life, and yet
we still haven't found definitive evidence for life beyond Earth. Perhaps
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part of our problem is that we are mostly looking for life similar to our
own. It is possible that alien life is so radically different from that of
Earth it goes unnoticed.

There has been plenty of speculation about alien life. Much of it has
centered on life that isn't carbon-based. Could Titan have nitrogen-based
life, where methane replaces the role of water? Could silicon serve as the
fundamental element? Would organisms depend on sand the way plants
on Earth depend on carbon-rich soil? Could organic life survive in the
cold depths of space, perhaps on icy comets in the Oort cloud?

But there are some, often writers of science fiction, who have explored
even wilder ideas for life. In the 1980s, author Robert L. Forward
proposed a form of life-based not on atoms, but atomic nuclei. In
"Dragon's Egg," he described a species known as the cheela, who lived
on the surface of a neutron star. Because nuclear interactions occur at a
much faster rate than atomic chemistry, the cheela civilization moves
from simple tools to advanced technology in the span of a month.

While it makes for a great tale, the idea doesn't help much in searching
for life. In the novel, the cheela are only discovered when humans visit
their neutron star. Cheela civilization couldn't be detected from light-
years away. There is also a great deal of hand waving done by Forward
to advance the story. While nuclear chemistry can be complicated, we
don't know that it could give rise to some DNA-like structure that could
allow for evolution.

Recently, however, a team looked at this idea in more detail. Their paper
is wild and speculative, but it is an interesting read. Rather than relying
on pure nuclear interactions to play the role of DNA, the team proposes 
cosmic strings and magnetic monopoles. Cosmic strings are hypothetical
fissures that might have formed when the early universe underwent a
phase transition during the creation of matter. Magnetic monopoles are
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particles that have only one magnetic pole (north or south) rather than all
known magnetic particles that have both. While there is no evidence that
either of these exists, theoretical work suggests they might.

In the paper, the team proposes that monopoles would cluster along
cosmic strings, and the gravity of stars could capture these strings. Given
the turbulent motion of nuclei within the cores of stars, these beaded
strings could entangle so that they encode and replicate information. And
if all that is true, then maybe it could be the seed for nuclear life.

It's all very speculative and mostly unprovable. However, the team
proposes that if such life does arise in the core of a star, it would need to
consume some of the core's energy to survive. As a result, their star
might cool faster than predicted by stellar models. Some stars do have
excess cooling, but you don't need cosmic strings, monopoles, and
nuclear life to explain it.

Right now, there's no evidence to support nuclear life, but studies like
this can help us think outside the box of terrestrial life. The universe is
often stranger than we can imagine, and life out there might be far more
alien than we expect.

  More information: Luis Anchordoqui et al. Can Self-Replicating
Species Flourish in the Interior of a Star?, (2020). DOI:
10.31219/osf.io/j6gux
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