
 

Will Earth still exist 5 billion years from
now? Old star offers sneak preview of the
future

December 8 2016
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Composite view of L2 Puppis in visible light (from the VLT/SPHERE
instrument, blue colors) and ALMA continuum (orange colors). The central star
light has been subtracted from the ALMA image to better show the companion
object. Credit: © P. Kervella et al. (CNRS / U. de Chile / Observatoire de Paris /
LESIA / ESO / ALMA)
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What will happen to Earth when, in a few billion years' time, the sun is a
hundred times bigger than it is today? Using the most powerful radio
telescope in the world, an international team of astronomers has set out
to look for answers in the star L2 Puppis. Five billion years ago, this star
was very similar to the sun as it is today.

"Five billion years from now, the sun will have grown into a red giant
star, more than a hundred times larger than its current size," says
Professor Leen Decin from the KU Leuven Institute of Astronomy. "It
will also experience an intense mass loss through a very strong stellar
wind. The end product of its evolution, 7 billion years from now, will be
a tiny white dwarf star. This will be about the size of the Earth, but much
heavier: one tea spoon of white dwarf material weighs about 5 tons."

This metamorphosis will have a dramatic impact on the planets of our
solar system. Mercury and Venus, for instance, will be engulfed in the
giant star and destroyed.

"But the fate of the Earth is still uncertain," continues Decin. "We
already know that our sun will be bigger and brighter, so that it will
probably destroy any form of life on our planet. But will the Earth's
rocky core survive the red giant phase and continue orbiting the white
dwarf?"

To answer this question, an international team of astronomers observed
the evolved star L2 Puppis. This star is 208 light years away from Earth -
which, in astronomy terms, means nearby. The researchers used the
ALMA radio telescope, which consists of 66 individual radio antennas
that together form a giant virtual telescope with a 16-kilometre diameter.
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https://phys.org/tags/white+dwarf+star/


 

  

Schematic view of the candidate planet's orbit in L2 Puppis disk. Credit: © P.
Kervella (CNRS / U. de Chile / Observatoire de Paris / LESIA)

"We discovered that L2 Puppis is about 10 billion years old," says Ward
Homan from the KU Leuven Institute of Astronomy. "Five billion years
ago, the star was an almost perfect twin of our sun as it is today, with the

4/6



 

same mass. One third of this mass was lost during the evolution of the
star. The same will happen with our sun in the very distant future."

300 million kilometres from L2 Puppis—or twice the distance between
the sun and the Earth—the researchers detected an object orbiting the 
giant star. In all likelihood, this is a planet that offers a unique preview
of our Earth five billion years from now.

  
 

  

ALMA is the world's largest observatory at millimetre wavelengths. It is installed
on the high-altitude plateau of Chajnantor in the Atacama desert (Chile). It
consists of 66 individual radio antennas used jointly to synthesize a giant virtual
telescope of 16 km in diameter. Credit: © ALMA (ESO/NAOJ/NRAO)

A deeper understanding of the interactions between L2 Puppis and its
planet will yield valuable information on the final evolution of the sun
and its impact on the planets in our solar system. Whether the Earth will
eventually survive the sun's expansion or be destroyed is still uncertain.
L2 Puppis may be the key to answering this question.
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https://phys.org/tags/giant+star/


 

  More information: P. Kervella et al, ALMA observations of the
nearby AGB star L Puppis, Astronomy & Astrophysics (2016). DOI:
10.1051/0004-6361/201629877

Provided by KU Leuven

Citation: Will Earth still exist 5 billion years from now? Old star offers sneak preview of the
future (2016, December 8) retrieved 20 March 2024 from https://phys.org/news/2016-12-earth-
billion-years-star-preview.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

6/6

http://dx.doi.org/10.1051/0004-6361/201629877
http://dx.doi.org/10.1051/0004-6361/201629877
https://phys.org/news/2016-12-earth-billion-years-star-preview.html
https://phys.org/news/2016-12-earth-billion-years-star-preview.html
http://www.tcpdf.org

