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• About 10% of quasars are strong radio sources – emission

due to synchrotron radiation. Some quasars have observed

optical or radio jets.

1.12 Quasars: galaxies in infancy

The evidence for quasars being at cosmological distances now ap-

pears conclusive, particularly since the Hubble Space Telescope

(HST) has recently observed quasar host galaxies at the same red-

shift. If quasars are so distant however, how can such a high

luminosity be produced in such a small volume? The accepted an-

swer to this puzzle is that a quasar is powered by a supermassive

black hole at its core. Infalling material releases large amounts of

energy as it is swallowed up by the black hole; there is no other sat-

isfactory model which can provide a sufficiently luminous source

of energy.

In the standard model, a quasar is thought to be the core of a very

young galaxy. The black hole forms at its centre during the chaotic

early collapse of the protogalactic gas cloud. Its mass may be as

much as 108M!. Infalling matter then forms an accretion disc
around the black hole. The energy released by this infalling matter

produces two accelerated jets of particles moving at relativistic

velocities, which stream out from the accretion disc, producing

beams of synchrotron radiation (see Fig 5).

Figure 5: Quasar standard model.

Active galaxies are probably all

galaxies in their early stages of

formation, seen at different

times and different orientations.

Galaxies at their infancy





2 degree Field: 240,000 galaxies



2dF 3-D map 



Slon Digital Sky Survey  











Where is the mass? I
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