
OBSERVATIONS of a sample of quasars have 
found that they seem to point in the same 
special directions, despite being separated by 
billions of light-years.

Quasars are galaxies with a supermassive 
black hole actively accreting matter at their 
centre. Each black hole is spinning, and is 
fuelled by very hot and bright gas that swirls 
closer to it in a flat disc. Not all the material 
in the disc gets accreted onto the black hole; 
some is spat out as twin jets of energetic parti-
cles along the black hole’s axis of rotation.

The latest observations studied the orienta-
tion of the black hole spin (determined by the 
direction of the jet) in 93 quasars, all dating 
from the epoch when the Universe was a third 
its present age. To their amazement, astrono-
mers found that the black holes’ rotation axes 
tend to be parallel to one another, even if the 
host galaxies are billions of light-years apart.

What’s more, these orientations also seem 
to be aligned with the local “large-scale struc-
ture”—the distribution of clusters and super-
clusters of galaxies into a cosmic web, where 
long filaments surround vast empty voids.

The fact that the quasars embedded in such 
structure contain black holes whose spins 
point along the filaments is unlikely to be a 
chance occurrence; the alignments are telling 
us something about the preferred directions in 
which galaxies and dark matter accumulate to 
form large-scale structure.
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TONIGHT’S half-hour talk begins 
promptly at 7.15pm, when Caro-

lin Crawford will update us on the 
Rosetta mission after the landing of 
Philae, and what we expect to learn 
as the comet draws nearer to the 
Sun over the next few months.

Her talk will be followed by an 
opportunity to observe if (and only 
if…) the weather is clear.

The IoA’s historical Northumber-
land and Thorrowgood telescopes 
will be open for unaided-eye 
observations, and we will be staffing 
some smaller telescopes around the 
observatory lawns.

The Cambridge Astronomical 
Association will also provide an out-
doors floorshow relaying live images 
from three modern telescopes, with 
commentary.

If we’re unlucky and it’s cloudy, 
then we’ll offer you a cup of tea as 
compensation, and the CAA will 
offer some more astro-information 
afterwards in the lecture theatre for 
those who want to stay on.
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An update on the Rosetta mission

Quasars spin along 
cosmic threads
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IT SEEMS that G2—the large gas cloud that recently swung around the super-
massive black hole at the centre of the Milky Way—is not alone on its journey.

G2 was discovered in 2011, on an elongated orbit that plunged it through the 
core of the galaxy and to within 38 billion km (just 250 times the distance be-
tween the Sun and the Earth) of the central black hole. Over the last few months, 
astronomers observed it as it re-emerged relatively unscathed from this close 
encounter, with only a little tidal disruption from the strong gravitational field.

Scientists modelling the orbit of a previous gas cloud (known imaginatively as 
G1) have now found that it followed a remarkably similar orbit to that of G2, only 
13 years earlier. This suggests that both clouds could have been produced from 
the same source—either from different clumps within one long gas streamer, or 
from the wind around a large star hidden by the extended gas cloud.

Been there, done that: G2’s experienced twin
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Artist’s impression of quasar 
alignment with large-scale structure. 
Image: ESO/M. Kornmesser



ASTRONOMERS have discovered…
well, to be honest, they’re not sure 
what they’ve discovered—it’s either 
a black hole booted from its usual 
location at the centre of a galaxy, or a 
massive and extremely variable star.

The dwarf galaxy Markarian 177 
lies 90 million light-years from Earth, 
and infrared observations show 
evidence for intense star formation 
at its centre. Located 2,600 light-
years from the galactic centre is a 
bright source known as SDSS1133, 
which has all the properties that 
are characteristic of a supermassive 
black hole—apart from the fact that 
it seems to be in the wrong place!

Astronomers have been speculat-
ing that the intense star formation 
in Markarian 177 was triggered by a 
merger of two small galaxies. If each 
had a central supermassive black 

hole, these could have coalesced to 
form an even larger black hole.

However, this process would have 
generated a huge amount of energy, 
which scientists have speculated 
could be enough to kick the black 
hole out of its home galaxy.

Perhaps SDSS1133 is such an 
object; despite being jettisoned, it 
will have dragged some hot gas along 
with it and will continue to radiate 
while it consumes this last gulp of 
fuel, before eventually going quiet.

Alternatively, SDSS1133 could be 
what remains of a very massive (and 
unusual) star that has undergone 
a series of eruptions before ripping 
itself apart in a supernova. However, 
this star would have been in a state 
of near-continual eruption for about 
50 years, in contradiction to observa-
tions of similar blue variable stars.
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7 ancient galaxies shed light on early-Universe “fog”
SEVEN newly discovered galaxies (below) seem to have ap-
peared from nowhere, 700 million years after the Big Bang. 

It’s hard to find the first generations of galaxies to form in 
the Universe—despite being expected to host large outbursts 
of active star formation, they remain elusive. Their sheer 
distance makes them appear small and faint, with their light 
enormously redshifted due to the expansion of the Universe.

This week, astronomers announced the discovery of 
seven galaxies dating from about 13 billion years ago. While 
they’re not the oldest known, scientists are excited because 
they’re a type of galaxy that shines brightly in the lines of 

excited hydrogen gas; such galaxies are thought to trace the 
time when active star formation really gets underway.

The problem is that few galaxies have been found in 
the earlier Universe, while seven pop up suddenly 700–800 
million years after the Big Bang. Observations suggest these 
galaxies were there all along, but hidden from view by a “fog” 
of neutral hydrogen atoms. Only as the first stars began to 
form (and as their high-energy ultraviolet light energised the 
surrounding interstellar gas) did this fog clear, revealing the 
young, bright and shiny new galaxies for the first time.
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Sunspot’s second pass 
gives observers paws

Markarian 177 in the 
infrared, with the 
putative black hole at 
the lower left of the 
image. The bright spots 
at the galactic centre 
suggest recent star 
formation. Image: Keck 
Observatory/M. Koss 
(ETH Zurich) et al.

A spiral galaxy walked into a bar. The bartender 
threw it out and said, “You’re barred!”

Scott’s joke of the week

IT’S BACK! The largest sunspot group 
seen for over 20 years has survived its 
journey around the far side of the Sun 
to rotate back into view.

Bigger sunspots are usually longer-
lived, and true to form this one has 
persisted long enough to make a second 
crossing of the Sun’s Earth-facing side.

AR2192 (above, shown to scale with 
Earth) remains huge, but has taken on 
a shape not unlike a bear’s pawprint…if 
the bear had toes the size of Earth!

The sunspot has calmed down, and 
seems less likely to produce dramatic 
Solar flares than on its last appear-
ance—when it erupted with 10 power-
ful flares in about as many days.
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Exiled black hole…or a violent star?


