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WELCOME to our weekly public 
open evenings which will 

run through to the end of March. 
Each night starts promptly with a 
short talk at 7.15pm in the lecture 
theatre: tonight Kathryn Johnston 
will be giving a talk titled Galactic 
Cannibalism.

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-inch telescope. If we’re unlucky 
and it’s cloudy, we’ll offer you a cup 
of tea as compensation after the talk, 
with some more astro-information 
in the lecture theatre for those who 
want to stay on.

TONIGHT’S SPEAKER

Kathryn Johnston
Galactic Cannibalism
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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

The talk schedule for this term
 can be view

ed at:   w
w
w
.ast.cam

.ac.uk/public/public_observing/current

A missing 
link in 
planet 
formation

Image of a protoplanetary 
disc after the formation of a 

spontaneous dust trap.
Credit: Jean-Francois Gonzalez

WE KNOW planets form in dense 
‘protoplanetary’ discs of gas and dust 
around young stars, but astronomers 
are lacking a complete theory that 
can explain how the initial dust grains 
develop into planetary systems. Now 
researchers might have found the 
missing link through detailed comput-
er simulations.

We understand the physical pro-
cesses by which tiny dust grains (each 
a few millionths of a metre across) 
grow into aggregates a few cm in size, 
and how 10km-sized ‘planetesimals’ 
assemble into planetary cores. The 
puzzle is the intermediate stage – 
how the pebble-sized chunks can join 
together to form asteroids massive 
enough that their gravity will attract 
surrounding matter and continue to 
grow. But with more than 3,500 planets 
already found around other stars, the 
whole process must be ubiquitous.

There are two main obstacles that 
pebbles need to overcome in order to 
become planetesimals: firstly, the drag 
of gas on dust grains in a disc makes 
them drift rapidly towards the central 
star, where they are destroyed, leaving 
no material to form planets; secondly, 
growing grains can be easily fragment-
ed in high-speed collisions, hindering 
their growth.

The only locations in planet form-
ing-discs where these problems can 
be overcome are so-called ‘dust traps’. 
These are regions of high pressure 
where the drift motion slows down. 
Not only does this allow the dust 
grains to accumulate together, but 
the reduced velocity means that any 

collisions are not so destructive.
It was commonly believed that dust 

traps need very special environments, 
but new findings from computer simu-
lations suggest they could be far more 
common. The models take into ac-
count the fact that not only gas causes 
the dust to move, but that there is also 
an effect of the dust on the motion of 
the gas. This helps slow down the in-
ward drift of dust grains increasing the 
opportunity for them to accumulate 
and grow in size. Once they are large 
enough, the gas can no longer govern 
their motion and continues to move 
outwards on its own, leaving behind 
a high-pressure region: the dust trap. 
These spontaneous traps then concen-
trate the grains coming from the outer 
disc regions, creating a very dense ring 
of solids, and giving a helping hand to 
the formation of planets.

EXTRA STARGAZING EVENING
It’s been a terrible term for 
Wednesday evening weather this 
term, which means that unfor-
tunately we’ve not managed to 
provide the public observing for 
several weeks. We’re putting on 
an extra public observing evening 
on Saturday 18th March at 6.30-
8.30pm in the hope that might 
break the current jinx. Please do 
let anyone know who can’t usually 
attend our usual public open 
evenings on a school night. There 
are no talks that evening– only 
observing outside on the lawns if 
and only if the weather is clear.
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I’d like a second car, a Delorean. But I’d only 
drive it from time to time.

Scott’s Joke of the Week

THE Mars Atmosphere and Vola-
tile EvolutioN (MAVEN) spacecraft 
performed a previously unscheduled 
manoeuvre last week to avoid a colli-
sion with Mars’ moon Phobos.

The spacecraft has been orbiting 
Mars for just over two years, study-
ing the planet’s upper atmosphere, 
ionosphere and interactions with the 
Sun and solar wind. Last Tuesday, the 
spacecraft carried out a rocket motor 
burn that boosted its velocity by 0.4 
meters per second. Although this was 
only a small correction, it was suffi-
cient to ensure that MAVEN would 
miss the lumpy, crater-filled moon by 
about 2.5 minutes a week later, when 
a collision would otherwise have 
occurred.

This is the first collision avoidance 
manoeuvre that the MAVEN space-
craft has performed at Mars to steer 
clear of one of the Martian moons.

Spacecraft 
steers clear of 
Mars moon 
Phobos

UNLIKE comets, asteroids do not usu-
ally have tails, but there are exceptions 
to this rule. P/2016 J1 is a peculiar case, 
known as an “asteroid pair”, which has 
resulted from the fracture of a parent 
asteroid into two fragments.

Asteroids in the main belt – situated 
between Mars and Jupiter – range in 
composition from inner objects mainly 
made of rock and metal (e.g. Vesta), to 
outer objects with a much higher water 
ice content (e.g. Ceres). They also orbit 
the Sun in quasi-circular orbits, and 
thus remain at a roughly constant tem-
perature – unlike comets, where the 
volatile ices evaporate as the nucleus 
draws close to the Sun, producing the 
characteristic tails.

Nevertheless, some twenty cases 
have been documented of asteroids 
which, for various reasons, increase 

in brightness and unfurl a tail of dust. 
One of these is P/2016 J1, the youngest 
known “asteroid pair”. Such pairs are 
created when a parent asteroid breaks 
into two pieces, for example due to the 
impact of another body or because it 
is spinning too fast. The two fragments 
are not gravitationally linked but they 
follow similar orbits around the Sun.

From a reconstruction of their 
previous orbits, astronomers have 
determined that the original asteroid 
fragmented about six years ago, mak-
ing it the youngest known asteroid pair 
in the Solar System to date.

Another peculiarity of P/2016 J1 is 
that both fragments have dust tails. 
The breakup of the parent body will 
have left ice exposed, which will have 
promptly sublimated, drawing out 
these solid particles to form a tail.

Images from the Hubble 
Space Telescope of activated 

asteroid P/2013P5 where the 
dust tail can be seen.

Credit: NASA/ESA

REMAINS of microorganisms at least 
3.7 billion years old have been dis-
covered, direct evidence of one of the 
oldest life forms on Earth. The finding 
may have implications for life springing 
up on other planets, especially Mars.

Tiny filaments and tubes formed 
by bacteria that lived on iron were 
found encased in quartz layers in the 
Nuvvuagittuq Supracrustal Belt (NSB), 
Quebec, Canada. The NSB contains 
some of the oldest sedimentary rocks 
known on Earth; these formed part of 
an iron-rich deep-sea hydrothermal 
vent system that provided a habitat for 
Earth’s first life forms between 3.7 and 
4.3 billion years ago.

Prior to this discovery, the oldest 
microfossils reported were found in 

Western Australia with an age of 3.46 
billion years, however there is some 
doubt that they could be non-biological 
artefacts in the rocks.

Therefore, when the new Canadian 
discoveries came to light, the scientists 
systematically looked at the ways the 
tubes and filaments, made of haema-
tite (a form of iron oxide or ‘rust’) could 

have been made through non-biologi-
cal methods (such as temperature and 
pressure changes in the rock during 
burial of the sediments), but found all 
of the possibilities unlikely.  The re-
searchers conclude that the haematite 
most likely formed when bacteria that 
oxidised iron for energy were fossilised 
in the rock.

The excitement for astronomers is 
that such micro-organisms would be 
using oxygen ‘only’ a few hundred mil-
lion years after the Earth’s formation 
– at a time when we know that Mars 
also had liquid water on its surface. If 
lifeforms are underway on Earth at this 
early time, it raises the possibility that 
life could have also started on Mars.

The world's 
oldest fossils

Two asteroids with tails

Hematite tubes that represent the oldest 
microfossils and evidence for life on Earth.
Credit: Matthew Dodd/UCL


