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Are quasars star-making machines? 
Dec 3, 2009 8 comments  

Zapping stars into existence?

A quasar is a black hole that draws in matter from the surrounding 
space. Its strong gravitational field imposes a huge kinetic energy on 
this matter, causing it to radiate across a wide range of wavelengths. 
According to new research, however, quasars do more than consume 
matter – they can also create stars. Indeed, David Elbaz, of the CEA 
in Saclay, France, and colleagues believe that quasars might in fact 
be capable of building entire galaxies. 

Supermassive black holes, up to hundreds of millions times more 
massive than the Sun, are found in the centre of most large galaxies. 
The black holes inside nearby galaxies – and in the Milky Way – do 
not consume matter and in these galaxies stars are known to form 
when gas and dust particles cool and collapse due to gravitational 
instabilities. However, the star-forming process and therefore the 
relative ordering of black hole and galaxy creation is less clear-cut in 
the early universe. "Some models suggest a tightly linked co-
evolution between black holes and the stars around them," says 
Elbaz. "It is possible that the black holes grow faster in the beginning 
and then the galaxies catch up, but astronomers have no real grasp 
yet on the exact physics involved in this mechanism." 

In 2005 astronomers carried out a detailed study of 20 quasars about 
four billion light years from us and discovered that 19 of these, as 
expected, consisted of supermassive black holes surrounded by a 
galaxy. However, one of them, HE0450-2958, contained no trace of 
an accompanying galaxy. Elbaz and colleagues have now studied 
this quasar at infrared wavelengths using the Hubble Space 
Telescope and the European Southern Observatory's Very Large 
Telescope in Chile, in order to look for dust that might be obscuring 
the galaxy. However, although they found evidence for dust heated 
near to the quasar itself, they found no sign of a hidden galaxy. 
Instead, they found that an apparently unrelated galaxy some 
22,000 light-years away from the quasar is producing stars at the 
equivalent of about 350 Suns per year – some 100 times faster than 
typical galaxies in the local universe. 

Combined with earlier observations 
showing that HE0450-2958 is 
injecting radio jets and 

Although the 
quasar is still 



The spin on electronics! 

The Royal Society
Jul 27, 2009

accompanying gas into the galaxy, 
the researchers concluded that the 
quasar might be responsible for this 
rapid star formation and therefore 
creating its own host galaxy. They 
point out that the quasar is moving 
towards the galaxy relatively slowly – 
at a few tens of thousands of 
kilometres an hour – and that it should therefore merge with it at 
some point in the future. "Although the quasar is still 'naked'," says 
Elbaz, "it will eventually be 'dressed' when it merges with its star-rich 
companion. It will then finally reside inside a host galaxy like all other 
quasars." 

More powerful jets

Elbaz and co-workers maintain that their hypothesis could explain a 
well-established correlation between the mass of a black hole and 
the mass of the stars that surround it (it is always smaller by about a 
factor of 700) because more massive black holes would produce 
more powerful jets, leading to more star formation. The researchers 
acknowledge that HE0450-2958 might still be found to sit within a 
galaxy – such a galaxy would just have to be much fainter or much 
smaller than the galaxies typically found around quasars. But they 
maintain that even if such a galaxy were found this would not 
fundamentally change their conclusion. "We would still have found 
that a quasar can drive the formation of stars, and given that the 
companion galaxy will eventually merge with the quasar it will still 
make up a significant fraction of the final galactic mass." 

Abraham Loeb, an astronomer at Harvard University, believes that 
Elbaz's team "provides interesting new data on the environment of 
HE0450-2958". However, he cautions that the rapid star formation in 
the neighbouring galaxy might be explained using a different 
mechanism – galaxy merger – if the quasar is indeed found to be 
already immersed in a galaxy. "Numerical simulations of galaxy 
mergers indicate that during close passage, cold gas is driven 
towards the centres of the interacting galaxies and that this leads to 
star formation" he says, adding that "one should also keep in mind 
that this is only one system, and generalizing the conclusions to all 
quasars is premature". 

Elbaz agrees on the importance of searching for similar systems in 
the distant universe – in other words looking for quasars and star-
forming regions separated by significant gaps – using the next 
generation of ground- and space-based telescopes. He 
acknowledges that until they do this their hypothesis is likely to 
remain controversial because the universe contains huge amounts of 
gas that could be used to create new stars and yet galaxies have 
been creating ever fewer stars, leading many researchers to believe 
that gas-guzzling quasars in fact suppress star formation. "It may 
well be that quasars first help star formation, then in a second stage 
quench it," he adds. 

The research is published in the journals Astronomy and 
Astrophysics and The Astrophysical Journal.

About the author
Edwin Cartlidge is a science writer based in Rome
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The universe is fragmenting, not coalescing !

With kind regards,
Oliver K. Manuel
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the universe as a whole is fragmenting (clusters of galaxies) not galaxies and quasars
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The Direction of Nuclear Evolution . . .

. . . is not fusion as imagined by astronomers, cosmologists, and nuclear physicists:

H -(fusion)-> He -(fusion)-> . . . Fe -(collapse)-> Neutron star 

But the opposite reaction:

Neutron star -(n-emission)-> neutron -(decay)-> H 

H (hydrogen) is "smoke" from the nuclear furnace at the core of the Sun, a neutron star.

With kind regards,
Oliver K. Manuel
Emeritus Professor of
Nuclear & Space Studies
Former NASA PI for Apollo
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whats powering the quasar???
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Repulsive Interactions Between Neutrons

Quote:

Originally posted by   
whats powering the quasar???

Google "Repulsive Interactions Between Neutrons" and you will find the answer.

With kind regards,
Oliver K. Manuel
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This is a new idea to me, I always thought the quasar was powered by consumption of a 'star stuff' from a 
host galaxy. How does energy production compare between these processes?
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Let alone stars and entire galaxies - quasars are indeed galaxy-supercluster making machines! And, as 
Prof. Manuel rightly comments above, fragmentation, not coalescence, of matter dominates the universe 
(mostly). A large quasar would successively bifurcate into what we now see (even farther than many other 
quasars themselves) as galaxy superclusters, galaxy clusters, galaxies, star clusters, stars and even 
moons. For this ultimate picture, with short notes, do please see, www.sittampalam.net/TheCosmos.htm, 
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and pages linked therein. (Of course, this would also answer the question posed in comment 4: "What's 
powering the quasar?")

Why shouldn't such a simple model be also the right one, with more than sufficient hard data to back it up 
today? True, big and continual research grants are a surety only when chasing after absolute nonentities 
(black holes, dark matter, etc.) and nonevents (big bang, inflation, etc.)! 

This comment is made with the best of intensions – never to offend but always to arouse the true 
scientists out there to debunk (fundamentally, any one aspect of) my propounded model, not to my 
satisfaction but to that of any university physics department head ALONE. Fee, and a token of gratitude of 
US$25,000 for a successful refutation, will be rushed - beforehand - to such a head kindly consenting to 
be the moderator and (sole) judge here. Please write to: eugenesittampalam@gmail.com.
Thank you, and Cheers!

PS: "They point out that the quasar is moving towards the galaxy relatively slowly... and that it should 
therefore merge with it at some point in the future."
Sorry, but this is a typical misinterpretation of data here; please see, 
www.sittampalam.net/TheCosmologicalRedshift.htm, and section 'The Gravitational Redshift' in, 
www.sittampalam.net/Relativity.htm. Thanks again.
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