
 

Stellar black holes: When David poses as
Goliath
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Stellar black holes form when massive stars end their life in a dramatic
collapse. Observations have shown that stellar black holes typically have
masses of about ten times that of the Sun, in accordance with the theory
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of stellar evolution. Recently, a Chinese team of astronomers claimed to
have discovered a black hole as massive as 70 solar masses, which, if
confirmed, would severely challenge the current view of stellar
evolution. The publication immediately triggered theoretical
investigations as well as additional observations by other astrophysicists.
Among those to take a closer look at the object was a team of
astronomers from the Universities of Erlangen-Nürnberg and Potsdam.
They discovered that it may not necessarily be a black hole at all, but
possibly a massive neutron star or even an 'ordinary' star. Their results
have now been published as a highlight-paper in the renowned journal 
Astronomy & Astrophysics

The putative black hole was detected indirectly from the motion of a
bright companion star, orbiting an invisible compact object over a period
of about 80 days. From new observations, a Belgian team showed that
the original measurements were misinterpreted and that the mass of the
black hole is, in fact, very uncertain. The most important question,
namely how the observed binary system was created, remains
unanswered. A crucial aspect is the mass of the visible companion, the
hot star LS V+22 25. The more massive this star is, the more massive the
black hole has to be to induce the observed motion of the bright star.
The latter was considered to be a normal star, eight times more massive
than the Sun.

A team of astronomers from Friedrich-Alexander-Universität Erlangen-
Nürnberg (FAU) and the University of Potsdam had a closer look at the
archival spectrum of LS V+22 25, taken by the Keck telescope at Mauna
Kea, Hawaii. In particular, they were interested in studying the
abundances of the chemical elements on the stellar surface. Interestingly,
they detected deviations in the abundances of helium, carbon, nitrogen,
and oxygen compared to the standard composition of a young massive
star. The observed pattern on the surface showed ashes resulting from
the nuclear fusion of hydrogen, a process that only happens deep in the
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core of young stars and one that would not be expected to be detected at
its surface.

"At first glance, the spectrum did indeed look like one from a young
massive star. However, several properties appeared rather suspicious.
This motivated us to have a fresh look at the archival data," said Andreas
Irrgang, the leading scientist of this study and a member of the Dr. Karl
Remeis-Observatory in Bamberg, the Astronomical Institute of FAU.

The authors concluded that LS V+22 25 must have interacted with its
compact companion in the past. During this episode of mass-transfer, the
outer layers of the star were removed and now the stripped helium core
is visible, enriched with the ashes from the burning of hydrogen.

However, stripped helium stars are much lighter than their normal
counterparts. Combining their results with recent distance measurements
from the Gaia space telescope, the authors determined a most likely
stellar mass of only 1.1 (with an uncertainty of +/-0.5) times that of the
Sun. This yields a minimum mass of only 2-3 solar masses for the
compact companion, suggesting that it may not necessarily be a black
hole at all, but possibly a massive neutron star or even an 'ordinary' star.

The star LS V+22 25 has become famous for possibly having a massive
black hole companion. However, a closer look at the star itself reveals
that it is a very intriguing object in its own right, as whilst stripped
helium stars of intermediate mass have been predicted in theory, only
very few have been discovered so far. They are key objects to
understanding binary star interactions.

  More information: A. Irrgang et al, A stripped helium star in the
potential black hole binary LB-1, Astronomy & Astrophysics (2020). 
DOI: 10.1051/0004-6361/201937343

3/4

https://phys.org/tags/stars/
https://phys.org/tags/solar+masses/
http://dx.doi.org/10.1051/0004-6361/201937343


 

Provided by University of Erlangen-Nuremberg

Citation: Stellar black holes: When David poses as Goliath (2020, January 10) retrieved 23 April
2024 from https://phys.org/news/2020-01-stellar-black-holes-david-poses.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)

4/4

https://phys.org/news/2020-01-stellar-black-holes-david-poses.html
http://www.tcpdf.org

