What a Quasar eats for Breakfast
A talk by Dr David Floyd
University of Melbourne and
Anglo-Australian Observatory astronomer Dr
David Floyd and colleagues have probed into
a region inaccessible to telescopes until now,
and claim to have observed how a black holes
eats matter. In other words, using a
state-of-the-art technique called gravitational
microlensing, scientists have for the first time
been able to observe matter falling into super-massive black holes (see Microlensing).
According to Dr Floyd it heralds a new era in exploring black holes.
So, David says, what is a black hole? It is a region of space having
gravitational fields so intense that nothing can escape from it; not even
radiation. The idea (or the possibility of such an object) first surfaced
in 1784 in a paper by John Michell (1724-1793), who proposed the
possibility (the inevitability) of what he called ?Dark Stars” as a
consequence of Newton’s Gravity and corpuscular theory of light.
Pierre Laplace (1749-1827) picked up the idea for his Guide to
Astronomy book, but deleted it again in later editions, because the idea
was ridiculed. The General Theory of Relativity by Albert Einstein
(1879-1955) predicted the existence of both singularities and the holes in
space that contain them, but Einstein too, believed them to be just a
mathematical curiosity and not to exist in reality. Using Einstein’s new Field
Equations Karl Schwarzschild (1873-1916) calculated the exact
mathematical geometry of
space-time around a spherical mass
(see Schwarzschild). He showed
that for any given mass there is a
critical size below which space-time
closes around and pinches it off
from the rest of the universe, an Event Horizon. This dimension, now
called ?Schwarzschild Radius” in his honour, is for our Sun 2.9km, for
the Earth 0.88cm and for the Universe its cosmological horizon. The
term Black Holes was coined by John Wheeler in 1967 and the theory
has come a long way since then. Roger Penrose and Stephen Hawking
have contributed greatly to our understanding (see Singularity).
From an abstract concept, an obscure oddity of infinity calculations, like the advanced-wave solution to
Maxwell’s equations on electromagnetism, it has moved into reality as part of cosmological evolution. Material
in the immediate vicinity of a black hole (as it spirals inward through the accretion disk) undergoes extreme
compression and superheating. The result is a quasar (quasi stellar
object), which emits so much energy as visible light, that it can
outshine the galaxy in which it is located by many thousands of
times. ?The problem is that the regions emitting these huge amounts
of light are so small and their distance from Earth so mind-boggling
far, that it has until now been impossible to observe and study them
directly” Dr Floyd says. ?But when the light from that quasar passes
near or through another galaxy on its way to Earth, the intervening
galaxy acts like a lens, enlarging and splitting the image of the
quasar into several components, each of which can then be
analysed” (see Gravitational Lensing). Using data from the
6.5-metre Magellan telescope in northern Chile and the NASA
Hubble Space Telescope, Dr Floyd and his University of Melbourne
colleagues, Dr Nick Bate and Professor Rachel Webster, have

shown that about 99 per cent of the visible light in the quasar is produced in a region barely a thousand times
larger than the black hole itself. This is so tiny in astronomical terms that it would take a telescope with a lens
100 kilometres across to observe directly. ?With gravitational micro-lensing we now have a technique to
explore this space around a black hole in a matter of minutes, rather than decades”.
While Black Holes can never be seen directly, their existence can be inferred from the gravitational effect they
have on their environment. There are already over 100 known candidates, stars and galaxies, including
Sagittarius A at the heart of our own Galaxy.
AK
A List of Supermassive black holes and candidates
3C 66B
3C 75
3C 371
4C +37.11 (this radio galaxy is believed to have
binary supermassive black holes)
AP Lib
APM 08279+5255
Arp 220
Centaurus A
EXO 0706.1+5913
Fornax A
HE0450-2958
Hypercompact stellar system (is organized around a
supermassive black hole)
IC 1459
J1728.2+5013
MCG-6-30-15
Messier 31
Messier 32
Messier 60
Messier 77
Messier 81
Messier 84
Messier 87
Messier 105
Messier 106
Mrk 180
Mrk 421
Mrk 501
NGC 821
NGC 1023
NGC 1097
NGC 1566
NGC 2778
NGC 2787
NGC 3079
NGC 3115

NGC 3245
NGC 3377
NGC 3384
NGC 3608
NGC 3894
NGC 3998
NGC 4151
NGC 4261
NGC 4291
NGC 4342
NGC 4350
NGC 4438
NGC 4459
NGC 4473
NGC 4486B (a satellite galaxy of Messier 87)[1]
NGC 4564
NGC 4579
NGC 4596
NGC 4697
NGC 4742
NGC 4791
NGC 4945
NGC 5033
NGC 5845
NGC 6251
NGC 7052
NGC 7457
OJ 287 (this BL Lac object has the largest known
supermassive black hole at its center)
PKS 0521-365
PKS 0548-322
PKS 2201+044
Q0906+6930 (a blazar organized around a
supermassive
black hole)
Sagittarius A*, which is in the Milky Way
Sombrero Galaxy
Whirlpool Galaxy

