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A very warm welcome to everyone 
returning to our weekly public 

open evenings, which will now 
continue through to the end of 
March. Each night there will be 
a half-hour talk which begins 
promptly at 7.15pm: this evening 
Carolin Crawford will be discussing 
Early views of the Moon.

The talk is followed by an oppor-
tunity to observe if (and only if…) 
the weather is clear. The Cambridge 
Astronomical Association will pro-
vide a floorshow outdoors on the 
Observatory lawns, relaying live im-
ages from modern telescopes with 
a commentary. The IoA’s historical 
Northumberland and Thorrowgood 
telescopes will be open for unaided 
eye observations, along with the 16” 
telescope. If we’re unlucky and it’s 
cloudy, we’ll offer you a cup of tea 
as compensation after the talk, with 
perhaps some more astro-informa-
tion in the lecture theatre for those 
who want to stay on. 

TONIGHT’S SPEAKER

Carolin Crawford
Early views of the Moon
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If you have any questions, suggestions or 
comments about the IoA Open Evenings 
– please contact Carolin Crawford at 
csc@ast.cam.ac.uk. We tweet current astro-
news and events as IOACOA.

www.ast.cam.ac.uk/public

A NEW statistical study of exoplanets 
suggests that Neptune-mass worlds 
are likely to be the most common 
type of planet to form in the icy outer 
realms of planetary systems. 

Astronomers have used a technique 
known as ‘gravitational micro-lensing’ 
to detect and characterise the types of 
planets that are to be found far from 
their host star, where they are thought 
to form most efficiently. The lensing 
effect occurs when a foreground star 
(the ‘lens’) randomly – and briefly – 
aligns with a distant background star 
(the ‘source’), to temporarily re-focus 
its light as it is bent through the star’s 
gravitational field. As the lensing star 
drifts along in its orbit around the gal-
axy, the alignment shifts over days to 
weeks, changing the apparent bright-
ness of the source; the precise pattern 
of these changes provides information 
about the nature of the lensing star, 
including any planets it may host. 

As it requires one-off, and fleeting 
alignments, gravitational lensing is no-
where near as efficient at discovering 
exoplanets as other methods e.g. radial 
velocity methods which measure the 
‘wobble’ of a star pulled gravitationally 
by its planet, or the transit method 

which detects the regular dimming of 
a star as a planet moves in front of it. 
However, unlike the other detection 
techniques, gravitational lensing does 
not require close proximity of the plan-
et to its host star, and can thus locate 
exoplanets at smaller masses and 
greater distances from their host stars.

This latest study showed 
Neptune-mass exoplanets in these 
outer orbits are about 10 times more 
common than Jupiter-mass planets in 
Jupiter-like orbits. The results imply 
that cold Neptune-mass worlds are 
likely to be the most common types of 
planets beyond the ‘snow line’, mark-
ing a certain distance from a young 
star, beyond which water and other 
substances remained frozen during 
planetary formation. Here materials 
that would have been gaseous closer 
to the star can condense into solid 
bodies, increasing the amount of 
material available to start the plan-
et-building process. This is where we 
think planetary formation was most 
efficient, and it’s also the region where 
microlensing is most sensitive.

Outer planets likely Neptune-mass
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Artist’s impression of a Neptune-mass exoplanet. Credit: NASA/Goddard/Francis Reddy
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The past, the present and the future walked 
into a bar. It was tense.

Scott’s joke of the week

NEW IMAGES have shed light on the 
way that carbon dioxide shapes the 
surface of Mars.

‘Spiders’ are features commonly 
found in regions around Mars’ South 
Pole, where multiple channels – each 
tens to hundreds of metres long – 
converge radially on a central pit. A 
decade’s worth of observation of these 
structures from space has shown that 
the troughs are deepening and length-
ening each year.  

Frozen carbon dioxide (‘dry ice’) 
covers much of the surface of Mars’ 
polar regions each winter. During the 
Spring, the Sun’s heat will penetrate the 
ice sheet to warm the ground under-
neath. Ice at the lower levels of the 
sheet will thaw and evaporate, but the 
resulting gas will remain trapped under 
the overlying ice sheet, to accumulate 
under pressure until a crack in the 
sheet forms. The gas is now free to 
erupt out, picking up and spitting out 

particles of sand and dust as it does 
so. This geyser action will erode the 
ground along the length of the crack, 
but as the solid particles fall back to 
the surface they create a large dark fan 
of material downwind from the ‘body’ 
of the spider. 

Curiously, these features are not 
seen around the North Pole, despite 
ice also being widespread during the 
winter. It’s thought that the spiders 
don’t form there as the surface is sand-

ier, leaving the troughs more likely to 
fill in as the wind blows loose surface 
material about. 

From the rate at which the smaller 
channels have been seen to devel-
op, scientists estimate that it would 
require more than a thousand Martian 
years (about two thousand Earth-years) 
to sculpt a typical spider. The study 
shows how seasonal changes and pres-
ent-day erosion can create new topo-
graphical features on Mars’ surface.

NEW DATA collected by the Dawn 
spacecraft suggest that water ice is 
widespread on the dwarf planet Ceres. 

Ceres is the largest body in the main 
asteroid belt between Mars and Jupiter. 
A dark and heavily cratered world, it 
is not obviously icy, but it appears that 
water is contained under the surface. 

Science instruments on Dawn have 
measured the number and energy of 
neutrons emerging from the surface of 
Ceres. Neutrons are produced as high 
energy particles (known as cosmic 
rays) interact with the surface material; 
some neutrons are absorbed, and the 
rate at which others escape depends 
on the hydrogen content of the soil. 
The results show that Ceres’ uppermost 
surface is rich in hydrogen, and consist-
ent with the presence of vast expanses 
of near-surface water ice. This ice does 
not form a solid layer, but instead fills 
the voids within a porous mixture of 
rocky materials, accounting for about 
10% of the mix (by weight). 

The concentrations of other 
elements, such as iron, carbon and 
potassium, measured on the surface 
by Dawn provide further evidence that 
the top layer of material covering Ceres 
was altered by liquid water within 
the interior. The heat provided by the 
decay of radioactive elements within 
the dwarf planet drove this alteration 
process, separating Ceres into a rocky 
interior and icy outer shell. Differences 
in the chemical composition of Ceres’ 
surface and interior then arose as dens-
er particles sunk, and more brine-rich 
materials rose to the surface.

Dawn’s continued monitoring of 
larger craters in the northern hemi-
sphere show them to have regions that 

are perpetually in shadowed darkness. 
Thus kept to temperatures of -160˚C, 
pockets are so cold that any water ice 
present won’t evaporate into vapour 
even over the course of a billion years. 
The infrared mapping spectrometer 
has also confirmed that Ceres retains 
reservoirs of water ice in these ‘cold 
traps’, like similar regions on Mercury 
and the Moon. Scientists believe im-
pacting bodies may have delivered ice 
to Mercury and the Moon. Whether the 
ice on Ceres was also delivered from 
space, or originated within the crust is 
not known.  

The fact that water ice can survive 
for billions of years just beneath the 
surface of Ceres suggests that there 
could be near-surface water ice on 
other main belt asteroids.

Ice everywhere on 
dwarf planet Ceres

‘Spiders’ growing 
on Mars

Dark fans of material around the body 
of branching networks of channels 
known as ‘spiders’ at Mars’ South Pole. 
Credit NASA/JPL/University of Arizona.

A crater in the northern polar region of Ceres 
that is partly in shadow year-round. Credit: 
NASA/JPL-Caltech/UCLA/MPS/DLR/IDA


