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TONIGHT’S half-hour talk begins 
promptly at 7.15pm, when Scott 

Thomas will tell us about the Earth’s 
formation (including the things that 
could have gone wrong), and the 
subsequent processes that led to us 
living on “the little planet that could”.

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

The Cambridge Astronomical 
Association (CAA) will provide an 
outdoors floorshow relaying live im-
ages from three modern telescopes, 
with commentary.

The IoA’s historical Northumber-
land and Thorrowgood telescopes 
will also be open for observing, 
along with the new 16-inch tel-
escope in its own dome.

If we’re unlucky and it’s cloudy, 
we’ll offer you a cup of tea after the 
talk as compensation, and the CAA 
will provide further astro-information 
in the lecture theatre for those who 
want to stay on.
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If you have any questions, suggestions or 
comments about the IoA Open Evenings, 
please get in touch with either Carolin 
Crawford at csc@ast.cam.ac.uk or Sonali 
Shukla at sshukla@ast.cam.ac.uk. We tweet 
current astro-news and events as IoACOA.
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ASTRONOMERS have seen what 
could be the most powerful supernova 
ever detected. 

Supernovae are violent explosions 
that mark the end of a massive star’s 
life. When they occur, they can be 
some of the brightest objects in the 
universe—visible halfway across the 
Universe, and often outshining their 
host galaxy.

Over the last 20 years, a new kind 
of super-luminous supernova that 
shines a hundred to a thousand times 
brighter than a typical supernova has 
been discovered.

Such supernovae are thought to 
be powered by “magnetars”—neutron 
stars with extremely powerful mag-
netic fields, where energy extracted 
from the magnetic field’s spin can 
greatly increase the energy released in 
the explosion.

Surprisingly, these super-luminous 
supernovae are difficult for astrono-
mers to spot.

Not only are they very rare, but 
they tend to form in low-luminosity 
galaxies with vigorous star formation, 
whereas most supernova searches tra-

ditionally survey bright galaxies with 
low rates of star formation.

The newly found super-luminous 
supernova was discovered by an inter-
national collaboration using a network 
of automated 14-cm telescopes around 
the world to scan the visible sky every 
two or three nights, looking for very 
bright supernovae. 

The supernova outburst was spot-
ted last summer, with follow-up obser-
vations later revealing its host galaxy 
to be incredibly distant.

Astronomers then realised that the 
new supernova was two times more 
luminous than any previously discov-
ered, and at its peak was almost 50 
times brighter than the entire Milky 
Way galaxy.

The astounding amount of energy 
released by this supernova challenges 
the current theory of how magnetars 
are formed.

Another curious point is that the 
host galaxy is more luminous than our 
own Milky Way, and hence unlike the 
low-luminosity, star-forming galaxies 
where previous super-luminous super-
novae have been spotted.

Bright but odd: Record-breaking 
supernova puzzles astronomers

False-colour photos of the distant host galaxy before (top) and during (bottom) the highly 
luminous supernova explosion. Images: DES/ASAS-SN/B. Shappee
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THE MOST luminous galaxy in the 
Universe is tearing itself to shreds. 

W2246-0526 is a galaxy 12.4 
billion light-years away, and glows 
brightly at infrared wavelengths. 

Its luminosity is powered by a tiny 
superheated disc of gas that is spiral-
ling in on a supermassive black hole 
at the centre of the galaxy. This activ-
ity is obscured by a thick blanket of 
dust that absorbs the energy, only to 
re-radiate it in infrared.

Researchers have now found that 
the powerful infrared energy emitted 
by the dust has a direct and violent 
impact on the entire galaxy.

The region around the black hole 
is at least 100 times more luminous 
than the rest of W2246-0526; in other 
quasars, the proportion is much 
more modest. This intense yet lo-
calised radiation exerts tremendous 
pressure on the whole galaxy.

The ALMA telescope array was 
used to trace the chaotic and turbu-
lent motions of gas and dust clouds 
in the surrounding interstellar me-
dium, mapping material speeding at 
500–600 km/s across the galaxy. 

If the process continues, the 
infrared radiation will boil away all 
of the interstellar gas, potentially jet-
tisoning the galaxy’s reservoir of star 
formation material.

W2246-0526 currently falls under 
a very unusual category of quasar 
known as Hot Dust-Obscured Galax-
ies, or Hot DOGs.

These objects are very rare, found 
only once for every 3,000 qua-
sars—but if the turbulent activity 
continues at this rate, W2246-0526 
will mature into a more traditional 
unobscured quasar.

Powerful quasar 
boils away its 
own gas supply

“I just ate a space rock.”
“Was it meaty?”
“Oh, it was meteorite.”

Scott’s joke of the week

ASTRONOMERS have spotted two 
huge waves of hot gas that have been 
“burped” outwards by the central su-
permassive black hole in a galaxy.

NGC 5195 is a small galaxy that has 
spent the last 500 million years or so 
looping around a more massive spiral 
galaxy known as the “Whirlpool”.

Gas and stars are funnelled towards 
the black hole at NGC 5195’s centre, 
which causes huge outbursts of energy 
as the matter falls onto the black hole.

The outbursts are revealed by rip-
ples of gas observed in X-ray and radio 
light, where hot outflowing material 
has swept up cooler hydrogen gas in 
front of it like a snowplough.

This is a dramatic example of “feed-
back” between a supermassive black 
hole and its host galaxy. Black holes 
are well known for consuming gas 
and stars, but the two arcs of material 
glimpsed here are the equivalent of a 
burp after a big meal.

At only 26 million light-years dis-
tant, NGC 5195 is one of the nearest 
known black holes to be currently 
undergoing such violent outbursts.

Black hole burps twice 
after a stellar meal

Astronomers estimate that the in-
ner wave of hot gas took three million 
years to reach its current position, and 
the outer wave up to six million years.

THE LATEST images from the Dawn spacecraft are revealing the geology of 
Cerean craters in exquisite detail. 

Dawn has recently reached its lowest-ever altitude over Ceres, and is mapping 
features from a height of only 385 km above the surface. 

Kupalo Crater (above, centre) is one of the youngest craters on Ceres; it has a 
flat floor that formed from impact melt and debris, as well as bright material on 
its rim and walls, which could be salts. The science team will be looking closely 
at whether this material is related to the “bright spots” of Occator Crater.

Other craters feature steep ridged slopes that formed when they partially 
collapsed during their formation. They also have dense networks of fractures on 
their floors, where cracking may have resulted from the cooling of impact melt, 
or when the crater floor was uplifted after the crater formed.

Images: NASA/JPL-Caltech/UCLA/MPS/DLR/IDA

Dawn dives for close-ups of Ceres’ craters

The Whirlpool galaxy in X-ray and optical 
light, along with an X-ray close-up of its 
companion galaxy NGC 5195 (inset). Images: 
NASA/STScI/CXC/UT/E. Schlegel et al.


