
Publisher’s version  /   Version de l'éditeur: 

Skygazing: Astronomy through the seasons, 2017-02-07

READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE. 

https://nrc-publications.canada.ca/eng/copyright

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez la 

première page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous n’arrivez 

pas à les repérer, communiquez avec nous à PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

Questions? Contact the NRC Publications Archive team at 

PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the 

first page of the publication for their contact information. 

NRC Publications Archive

Archives des publications du CNRC

This publication could be one of several versions: author’s original, accepted manuscript or the publisher’s version. / 

La version de cette publication peut être l’une des suivantes : la version prépublication de l’auteur, la version 

acceptée du manuscrit ou la version de l’éditeur.

For the publisher’s version, please access the DOI link below./ Pour consulter la version de l’éditeur, utilisez le lien 

DOI ci-dessous.

https://doi.org/10.4224/23001438

Access and use of this website and the material on it  are subject to the Terms and Conditions set forth at

The X-ray universe
Tapping, Ken

https://publications-cnrc.canada.ca/fra/droits

L’accès à ce site Web et l’utilisation de son contenu sont assujettis aux conditions présentées dans le site

LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

NRC Publications Record / Notice d'Archives des publications de CNRC:
https://nrc-publications.canada.ca/eng/view/object/?id=9d83585d-ae03-4e26-9bed-8ddb41939907

https://publications-cnrc.canada.ca/fra/voir/objet/?id=9d83585d-ae03-4e26-9bed-8ddb41939907



THE X-RAY UNIVERSE
Ken Tapping, 7th February, 2017
There is a really interesting astronomical video 
circulating around the research community. It was 
obtained using the Chandra orbiting observatory, 
and shows a piece of sky as we would see it if we 
had X-ray eyes. It comprises a sequence of 
images accumulated over three months and is 
presented as a one-minute time-lapse movie.

It shows what looks like a piece of starry sky about 
a third the size of the Full Moon. Some of the 
“stars” shine steadily; others twinkle and flash. 
However, the twinkling of the stars we see in the 
night sky is due to turbulence in the atmosphere. 
The Chandra observatory lies out in space, well 
above the atmosphere, so those dots are truly 
flashing. Moreover, we are looking at the X-ray 
sky, and those dots are not stars. 

Cosmic X-rays are interesting because they need 
a lot of energy to produce them. They require 
temperatures of millions of degrees, or particles 
accelerated to very high speeds. The outer 
atmosphere of the Sun – its corona - has million-
degree temperatures and produces X-rays. 
However they are not strong by cosmic standards 
and we can only observe and map them because 
the Sun lies very close to us. To be visible at a 
distance of millions of light years requires energy 
of a different order entirely. Some of those dots 
could be distant galaxies containing lots of 
extremely bright, hot and massive blue stars. This 
could certainly explain those dots in the video that 
are shining steadily, but not those that are flashing 
on and off. Each flashing dot has to be a single 
body, and a small one, so producing that amount 
of energy in a small object requires rather extreme 
physics. The most likely explanation is that each 
one of those flashing dots is a black hole, the most 
efficient energy machine in the universe. These 
black holes probably lie in the cores of distant 
galaxies too far away for us to see.

A black hole is a highly-compressed lump of 
material that produces such an intense 
gravitational field that it shreds and sucks in 

anything passing too close and bends the fabric of 
space so severely that not even light can escape. 

The energy released by material as it is sucked 
into a black hole is almost equivalent to the total 
conversion of that material into energy. For 
comparison a power station generating say 10 
gigawatts (10 billion watts) is converting only about 
a tenth of a millionth of a kilogramme of its fuel into
energy per second. The Sun manages 4 million 
tonnes per second and the black holes can convert 
entire stars to energy in very a short time. 

The big question is where do the big black holes 
come from. Our galaxy and many others contain in 
their cores black holes millions of times the mass 
of the Sun. There are other black holes forming 
even now, as large stars collapse at the ends of 
their lives and then start to nibble away at anything 
passing too close. However, the massive black 
holes in the cores of galaxies are probably far too 
big to have achieved their size by snacking on 
their neighbours. It is possible they were formed 
when the universe began, just under fourteen 
billion years ago. This agrees with calculations that 
suggest galaxies need to form around black holes, 
which therefore had to exist before galaxy 
formation started, soon after the Big Bang. 

The video shows well over 1000 black holes, 
suggesting there must be almost 700 thousand of 
them scattered over the whole sky. The total is 
almost certainly larger than that.  With all these 
black holes, nibbling at their surroundings and 
sometimes merging, could it be that when our 
universe is old, all that will be left is a collection of 
black holes with only each other to nibble at?

Mars and Venus lie low in the Southwest after 
sunset. Venus is very bright. Mars, redder and 
much fainter, lies close to its left. Jupiter rises 
around 11pm. The Moon will be Full on the 10th.
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