
 

Pushy black holes stop elliptical galaxies
from forming stars

February 26 2014, by Elizabeth Howell

  
 

  

Multi-wavelength view of the elliptical galaxy NGC 5044. Credit: Digitised Sky
Survey/NASA Chandra/Southern Observatory for Astrophysical Research/Very
Large Array. Credit: Robert Dunn et al. 2010
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Contradicting past theories, cold gas has been found in abundance in
some elliptical galaxies—showing that there must be some other
explanation why these types of galaxies don't form new stars.
Astronomers believe that the jets from supermassive black holes in these
galaxies' center must push around the gas and prevent stars from
forming.

Researchers spotted the gas for the first time using old data from the
recently retired Herschel space observatory, which was able to peer well
into the infrared—where it spotted carbon ions and oxygen atoms. This
find stands against the previous belief that these galaxies were "red and
dead", referring to their physical appearance and the fact that they form
no new stars.

"We looked at eight giant elliptical galaxies that nobody had looked at
with Herschel before and we were delighted to find that, contrary to
previous belief, six out of eight abound with cold gas", stated Norbert
Werner, a researcher at Stanford University in California who led the
study.

"These galaxies are red, but with the giant black holes pumping in their
hearts, they are definitely not dead," added Werner.

Previously, scientists thought that the galaxies got rid of their cold gas or
had used it all up during a burst of earlier star formation. With cold gas
found in the majority of the sample, researchers then used other
observatories to try to find warmer gas up to tens of millions of Kelvin
(or Fahrenheit or Celsius).
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https://phys.org/tags/new+stars/
https://phys.org/tags/elliptical+galaxies/
https://phys.org/tags/cold+gas/
https://phys.org/tags/black+holes/


 

  

NGC 1399, an elliptical galaxy about 65 million light years from Earth. Credit:
NASA, Chandra

X-ray information from NASA's Chandra X-ray Observatory revealed
that there is hot gas cooling in six of the eight galaxies, but not in the
remaining two of the sample.

"This is consistent with theoretical expectations: once cooled, the hot gas
would become the warm and cold gas that are observed at longer
wavelengths. However, in these galaxies the cooling process somehow
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stopped, and the cold gas failed to condense and form stars," the
European Space Agency stated.

"While the six galaxies with plenty of cold gas harbour moderately active
black holes at their centres," ESA added, "the other two show a marked
difference. In the two galaxies without cold gas, the central black holes
are accreting matter at frenzied pace, as confirmed by radio observations
showing powerful jets of highly energetic particles that stem from their
cores."

  More information: N. Werner, J. B. R. Oonk, M. Sun, P. E. J. Nulsen,
S. W. Allen, R. E. A. Canning, A. Simionescu, A. Hoffer, T. Connor, M.
Donahue, A. C. Edge, A. C. Fabian, A. von der Linden, C. S. Reynolds,
and M. Ruszkowski. "The origin of cold gas in giant elliptical galaxies
and its role in fuelling radio-mode AGN feedback." MNRAS first
published online February 24, 2014 DOI: 10.1093/mnras/stu006
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