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

Bothwell will tell us about the most 
extreme galaxies. It will be followed 
by an opportunity to observe if (and 
only if…) the weather is clear.

The Cambridge Astronomical 
Association (CAA) will provide a 
floorshow relaying live images from 
three modern telescopes. The IoA’s 
Northumberland and Thorrowgood 
telescopes will also be open for ob-
serving, along with the new 16-inch 
telescope 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.

This is our last open evening for 
the term—we’ll take a break and 
start again on 6th January. In the 
meantime, a very Merry Christmas to 
everyone, and a Happy New Year!

TONIGHT’S SPEAKER

Matt Bothwell
Monsters in the Dark: Hunting for the 
Universe’s Most Extreme Galaxies
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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

NEW RESULTS from the Dawn space-
craft have identified the bright white 
spots scattered across the dwarf planet 
Ceres to be salty deposits. 

One mystery raised by the close-up 
views of Ceres over the last year was 
the origin of over 100 bright white 
patches, most of which are associated 
with the centres of impact craters.

As Dawn dropped closer to the sur-
face, it was able to analyse the chemi-
cal nature of the spots by the way they 
reflect different wavelengths of visible 
and infrared light.

The white material has been 
identified as a kind of salt mixed with 
ammonia-rich clays, which is left when 
asteroid impacts excavate a mixture 
of ice and salt from a deep subsurface 
layer. The water ice has evaporated, 
leaving behind the briny deposits. 

The largest and 
brightest of 

the white spots is at the centre of the 
Occator crater, which is estimated to 
be about 78 million years old.

Some views of the crater show a 
faint, diffuse haze at its bottom; the 
idea is that this could be similar to 
cometary activity, when evaporating 
water ice lifts tiny particles of dust 
away from the surface. 

The discovery of ammonia on the 
surface is surprising, as it is expected 
to be a major constituent of bodies 
formed further out in the Solar System. 
Ceres is too warm (at 180–240K!) for 
ammonia ice to exist for long periods, 
and it is only retained where it has 
stably bonded to other minerals.

The presence of these compounds 
suggests either that Ceres did not form 
in its current location, or that it was 
formed using material that had drifted 

in from the outer Solar 
System.

Diagnosed: Ceres’ white spots 
identified as salt and ammonia

False-colour image of Ceres’ Occator crater. Image: NASA/JPL-Caltech/UCLA/MPS/DLR/IDA

ASTRONOMERS have discovered the chemical make-up of the most tenuous 
molecular gas ever observed. 

Thin, diffuse gas clouds account for a fair fraction of the total mass of the 
Milky Way galaxy, but are particularly hard to study as they do not emit sufficient 
radio waves to be detected. Thus very little is known about them. 

However, the matter in these clouds can still absorb radio waves emitted by 
any bright background sources,  to produce a detectable radio shadow—similar 
to how tinted glass can cast a coloured shadow when light passes through it. 

This shadow reveals the chemistry of the intervening gas clouds, and up to 
ten different molecules have been detected (such as C3H2, CS, HCS+ and HCO).

The presence of HCO is very rare; only three other examples are known in 
the Milky Way, and HCO molecules are thought to be formed in special environ-
ments bathed in the intense ultraviolet light from giant young stars.

Rare molecule traced in gas clouds’ shadow
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A GROUP of “monstrous” baby galax-
ies has been detected 11.5 billion 
light-years away, suspended at the in-
tersection of long filaments forming 
the cobweb of invisible dark matter. 

Giant elliptical galaxies are seen 
everywhere in the present-day 
Universe; they are thought to have 
formed early in the history of the 
cosmos, with star formation rates 
hundreds or thousands of times what 
we observe today in the Milky Way.

The galaxies at this stage are heav-
ily obscured by dust, making them 
difficult to observe. Only now with 
the ALMA telescope array operating 

at sub-millimetre wavelengths can 
astronomers detect them, and with 
sufficient detail to resolve individual 
systems.

Several such monstrous galaxies 
have been found in a faraway cluster, 
which is shaped in a way that sug-
gests the galaxies are located right 
at the intersection of invisible dark 
matter filaments.

This finding supports theories 
requiring that giant galaxies start 
forming in areas where dark matter 
is concentrated, and has important 
implications for how they later evolve 
into huge ellipticals.

Big storm on little star 
has raged on for years

Past, Present and Future walked into a bar. 
Things were tense.

Scott’s joke of the week

THE CURIOSITY rover has been carrying out an exami-
nation of tall sand dunes on Mars unlike any previously 
studied up close.

The towering dunes are dark in colour, and much 
taller than the usual windblown ripples of sand and dust 
encountered so far. At two stories high, they form a down-
wind face steep enough for sand to slide down.

Observations of the dune field from orbit show that the 
dunes are active, travelling forward as far as a metre every 
year. Curiosity’s next move will be to scoop up and sieve 
sand samples for analysis in its onboard laboratory. 

The dunes flank the sides of Mount Sharp, the peak 
at the centre of the rover’s home crater. Curiosity has 
reached the lowest sedimentary layers at the base of this 
mountain, which trace a history of repeated filling and 
evaporation of a Martian lake.

The water filled the crater to a height of up to a few 
hundred metres, and for up to 10,000 years at a time—
long enough to potentially support life.

Nest of monstrous baby galaxies 
found cradled in dark matter web

A TINY star has been found hosting 
a persistent storm deep within its 
atmosphere, not unlike Jupiter’s Great 
Red Spot, and is the first such star to be 
discovered (artist’s impression below). 

The star W1906+40 is known as an 
L-dwarf; its mass and size place it just 
over the boundary between small stars 
and giant planets. With a surface tem-
perature of 2,000 °C, it is cool enough 
for clouds to have formed in 
its atmosphere.

The dark-coloured 
storm was discovered 
from the way it causes 
slight but regular varia-
tions in the brightness of 
the star as it rotates every nine hours. 

 Storms have been seen before in 
cool stars, but they have always lasted 
up to only hours. The one on W1906+40 
has existed for at least two years; its di-
ameter is estimated to be large enough 
to swallow two planet Earths.

The question now is to work out how 
common stormy stars are, and how 
such a system can persist for so long.

Image: NASA/JPL-Caltech

Tall sand 
dunes of 
Mars draw 
Curiosity

The tall sand dunes on Mount Sharp comprise coarse, dark grains (inset) 
that Curiosity will gather for analysis. Images: NASA/JPL-Caltech/MSSS

Artist’s 
impression 
of monstrous 
galaxies, 
distributed at 
the junction 
of gigantic 
filaments 
that form a 
cosmic web 
of invisible 
dark matter. 
Image: 
ALMA (ESO/
NAOJ/NRAO)


