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Trying to find very distant quasars is an
important but difficult task.

This image was created from data taken
with both the Sloan Digital Sky Survey
and the UKIRT Infrared Deep Sky Survey.

It allowed the discovery of the most
distant quasar known so far, ULAS
J1120+0641 (the faint red source
indicated by the two white lines). Only
the colour distinguishes the quasar from
the other sources, most of which are
ordinary stars in our own galaxy.
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There are still many important
questions about quasars that
need to be solved.

Perhaps the most important
question is how the supermassive
black holes were created.

Quasars are so luminous that they
can be detected at very large
distances and the light from them
takes a long time to reach us. The
light we receive from the most
distant one, ULAS J1120+0641,
was emitted only 800 miillion years
after the Big Bang. Several
scenarios try to explain how a
black hole with two billion times the
mass of the Sun could have formed
so quickly after the birth of the
Universe.
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The giant elliptical
galaxy NGC 4889,
which contains a
very massive black
hole (ten billion
times the mass of
the Sun). It could be
a sleeping quasar.

The Wide-field Infrared Survey Explorer
has identified millions of objects that
might be quasars. In this image the
quasar candidates are inside the yellow
circles.
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With the Hubble Space ._.m_mmoo_om“
astronomers can see details not
visible with telescopes on Earth.

We can now distinguish the shapes of
the galaxies from which the radio jets
originate.

Dusty disks are seen in the central
zones of the nearest ones. In some
cases, optical “jets are seento
point away from the galactic nucleus.

X-ray telescopes show that quasars
and their related galaxies are bright
X-ray sources.

In the meantime, though, astronomers
have discovered many objects with
the same properties as quasars but
not emitting radio waves. These are
called radio-quiet quasars.
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Left:
A modern radio
image of one of the
brightest radio
sources in the sky:
3C405.

Right:
Space
Telescope
visible light
image of
Cygnus A, the galaxy
located between the
two radio lobes of
3C405 and hosting a
quasar.

Left: The
radio source]
3C31.

Right:
NGC 383, the galaxy
from which the

radio lobes of
3C31originate.
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How an artist
imagines the
surroundings of the

massive black hole
iNnNGC 3783
HST image of the galaxy
NGC 1277 that
contains an extremely
massive black hole
Disk of cold gas and
dust fueling the
central black hole
of the galaxy
NGC 4261
observed with the
HST
Swirl in an
emptying bathtub

HST image of the
galaxy NGC 7049
showing its circular

dust lanes
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The Universe in my pocket No. 6

This booklet was writtenin 2016 by
Grazyna Stasitiska from Paris Observatory
(France) and revised by Stan Kurtz from the
UNAM Radio Astronomy Institute in Morelia
(Mexico)

Coverimage: a composite image of the
massive elliptical galaxy NGC 5532 (shown
in blue) and of the jets of the radio source
3C296 (shown in red). The radio map was
created with the Very Large Array of radio
telescopes. Otherimages in this booklet are
from HST, CXC, SAO, Spitzer and UKIRT.

E E Tolearm more about this

series and about the topics

%mm:.nmh_ inthis booklet,
TUIMP Creative Commons @ @ @ @

please visit
BY NC SA

://www.tuimp.ol

'9Z1S Ul sueak-qyb)|

uo|jiLu auo 07 dn ‘saqgo) oipe. ur dn pus Koy |
“sip uorsuooe ayg o Jenolpuadaad ‘sjoy yoeq
a2y wody a3euBlIo sapidJed 4sey jo sqar

"M3IA LU0} USPPIY SIiSIp Uoia4ooe ay4g ‘Uo
-2bp2 s1 bul Aasnp aya 4| ‘'sueak-aybl 000 L
shipe. o buu Rsnp qey e 0. S103UU02 JSip 84 |
‘S99|pNnojo shoaseb bulinoqybiau ayd yaim
S90..427Ul YoIUyM UoKrelped SaIL2 YSip 34| 9|0y
Soe|q aya. bulany (Yauow-qyby | sniped) sip
uoraJooE 40\ ‘Uiya e Aq papunodJns si (unoy
-qyBy| L shiped) ajoy 3oe|q aAisseludadns v

t 2qoj olped o]

sas|pnolo

ajoy yoeig

s3s|pnojo
¥~ 2dojojpea ol

aesenb e jo Awoqeue ay |

Although quasars are the most
luminous objects in the Universe,
they were only discovered about GO
years ago.

Radio signals from many celestial
sources had already been recorded
at that time. When astronomers
tried to find visible light matches to
the radio sources, they discovered
that the central zones of many
extended radio sources were
occupied by faint, stellar-like blue
objects.

The spectra of these objects
revealed that they were very far
away (well outside our galaxy, more
distant than many known galaxies)
and they were not stars. They
received the name of quasars (for
quasi-stars).



