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

ing Sackler Lecturer Jenny Greene 
will tell us about the smallest super-
massive black holes and the galaxies 
they live in.

Her 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.

TONIGHT’S SPEAKER

Jenny Greene
Tiny but Powerful: The Smallest 
Supermassive Black Holes
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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.

www.ast.cam.ac.uk/public

DETAILED computer simulations that 
match structures observed in young 
planetary discs around newborn stars 
suggest that these features could be 
used to trace the very earliest phase of 
planet formation. 

A planetary system forms within a 
dusty cocoon of material that sur-
rounds its host; this material has been 
left over from the recent formation of 
the central star.

However, this means that the vital 
first stages of the process are impos-
sible to observe directly, because they 
are buried deep within the layers of 
obscuring dust.

Sometimes, though, these “proto-
planetary” discs exhibit large-scale 
patterns such as spiral arms, gaps and 
rings—which are suspected to be cre-
ated by the gravitational disturbance 
caused as some of the material aggre-
gates into a massive planet.

This inference has been bolstered 
by detailed computer modelling of the 

protoplanetary disc around the young 
star MWC 758.

The results indicate that even 
though we can’t see a planet directly, it 
is most likely responsible for modifying 
structure across the disc.

Even better, by comparing telescope 
observations to a particular simula-
tion that accurately reproduces the 
features seen in the disc, scientists are 
able to pinpoint the location of the 
putative but invisible planet exciting 
the structure.

This opens up the possibility that 
we shall soon be able to identify the 
sites of forming planets simply by 
observing the large-scale structures 
within the disc, thus providing a com-
pletely new way of detecting young 
planetary systems.

Finding out more about how, when 
and why planets form will constrain 
and inform our theories of solar sys-
tem formation.

Locations of young stars’ hidden 
planets may be “read from disc”

A computer simulation (left) of the protoplanetary disc around the young star MWC 758 
reproduces the two-spiral-arm structure seen in observations (right) made by ESO’s Very Large 
Telescope. The location of a putative planet that excites the 20-billion-km long spiral arms is 
indicated with a cross. Image: NASA/ESA/ESO/M. Benisty et al. (University of Grenoble)/
R. Dong (Lawrence Berkeley National Laboratory)/Z. Zhu (Princeton University)
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OXYGEN molecules have been found 
in Comet 67P’s tenuous atmosphere. 

This is a surprise; while oxygen is 
common in Earth’s atmosphere, it is 
not expected to be found on comets.

The Rosetta spacecraft is still 
chasing Comet 67P after its passage 
round the Sun, but earlier data col-
lected by its on-board instruments 
show evidence for a unexpectedly 
high proportion of oxygen molecules.

The relative proportions of water 
and oxygen seem to be the same in 
different locations on the comet, and 
don’t appear to vary in time, suggest-
ing that the chemistry is fairly stable.

This is unexpected as oxygen is 
so chemically reactive that it should 
have already combined with other 
elements to form compounds such 
as water. Instead, it seems that loose 

oxygen molecules can survive on 
their own for billions of years.

A possible explanation is that the 
oxygen dates from long before the 
Solar System formed, and was cre-
ated when highly energetic cosmic 
rays split apart the water contained 
in tiny particles of ice buried deep 
within interstellar dust clouds.

The resulting oxygen and hy-
drogen molecules escaped further 
processing by being frozen and 
trapped within material early on in 
the formation of Solar System bodies.

Thus the oxygen measurements 
suggest that a significant part of the 
comet’s material could pre-date the 
Solar System, and that the forma-
tion of objects around the Sun must 
be a much more gentle process than 
previously believed.

Loose oxygen hangs out on Rosetta’s comet

I bought a second-hand time machine
next Tuesday. They just don’t make them
like they’re going to any more.

Scott’s joke of the week

THE EARTH experienced a “near miss” 
on Saturday afternoon as a small space 
rock known as 2015 TB145 flew past at 
a distance of 486,000 km. 

That’s only 30% further away than 
the Moon, which counts as uncomfort-
ably close—although there was never 
any danger of an impact. Despite being 
that close, TB145 wasn’t visible to the 
unaided eye, and you needed a good-
sized telescope to spot it moving the 
width of the Moon every three minutes.

However, it is perhaps alarming that 
this asteroid was able to sneak up on 
us so quickly, as it was only discovered 
on 10th October. This is partly because 
it spends most of its three-year orbit 
around the Sun well out of the plane 
that most Solar System bodies lie in. 

Astronomers observed reflected sun-
light from TB145 to analyse the chemi-
cal composition of its surface, and also 
bounced radar signals against the rock 
to construct images and determine its 
shape, size and rotation rate.

The asteroid was found to be roughly 
spherical, with two large pitted craters 
giving it an eerily skull-like appearance 
(below)—appropriate for its Halloween 
appearance! It will be interesting to find 
out if the final analysis supports the 
theory that TB145 is actually an extinct 
comet with its icy material burnt off 
after many trips round the Sun.

Image: NAIC-Arecibo/NSF

Icy Enceladus, up close and personal

Clockwise from left: Artist’s 
impression of Enceladus’  interior 
ocean, Cassini’s closest ever shot 
of Enceladus (from 124 km away), 
and its departing view of the 
moon with Saturn’s rings beyond. 
Images: NASA/JPL-Caltech/SSI

CASSINI made a close flypast last week, swooping in low through the geysers 
erupting from the southern hemisphere of Saturn’s icy moon Enceladus. 

The spacecraft passed about 50 km above the moon’s south pole, flying 
directly through the plumes of material billowing from the deep surface frac-
tures, and sampling the dust, gas and ice contained within.

The results will inform scientists about the chemical composition of the 
moon-wide subsurface ocean. The likelihood of hydrothermal activity occur-
ring on the ocean floor has made Enceladus a prime target for future explora-
tion in search of other habitable environments in the Solar System.

Cassini is due to make one final visit to Enceladus in December, but will 
view the moon only from an altitude of 5,000 km, in order to measure the 
amount of heat being produced in its interior.

Trick-or-treat:
Earth visited by 
“skull” asteroid


