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LAST week kicked off our 
2016/2017 season in grand style 

with a wonderful clear night, which 
we hope is a good omen! Our week-
ly public open evenings will now run 
through to the end of March 2017. 
Each night starts promptly with a 
short talk at 7.15pm in the lecture 
theatre: tonight we are delighted to 
have Ryan Macdonald telling us all 
about Proxima Centauri b which has 
featured in the news recently. 

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

Proxima Centauri b: The Nearest 
Earthlike Planet?
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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

IT TURNS out that it’s not just galaxies 
that show spiral structure – a pair of 
symmetrical spiral arms has been found 
buried inside a dusty disc that orbits and 
fuels a new-born star at its centre. 

Elias 2-27 is a young star which lies 
about 450 light-years away from Earth. 
With an age of only about a million years, 
it is still collecting mass from the large 
disc-like cloud of dust and gas that sur-
rounds it. Astronomers used the ALMA 
telescope to map the thermal emission 
from dust grains, which make up 1-10% 
of the mass of the disc. The observations 
traced a gigantic spiral pattern at distanc-
es between about 100-300 the Sun-Earth 
distance from the central star, providing 
the first direct evidence of the spiral arms 
swirling deep within the disc.  

Such ‘proto-planetary’ discs not only 
feed the central star, but also provide the 
raw material for any planets that will 
later orbit around it. Planetary formation 
in the regions of the disc close to the star 
(i.e. within a few times the distance of the 
Earth to the Sun) is relatively straight-
forward because most of the material 
is concentrated there, at high enough 

density to collapse under its own gravity. 
Observations of concentric gaps and 
rings in other protoplanetary discs mark 
locations where this process is already 
well underway.  

Forming planets further out from 
their star – at a radius tens of times the 
Earth-Sun distance – is more prob-
lematic as the material is too sparsely 
distributed to kick-start the process of 
gravitational coalescence.  Yet the diver-
sity of planetary systems observed across 
the Milky Way suggests that a variety of 
mechanisms must be at work in these 
protoplanetary discs. If gravitational in-
stabilities within the flow of gas and dust 
around the star can bunch the material 
into spiral-like arms, denser regions are 
created that can collapse under gravity 
to become the seeds of new planets 
forming, far away from the warmth of 
their Sun. 

Spiral arms found around 
proto-star Elias 2-27

The talk schedule for this term
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ALMA image of the sweeping 
spiral arms in the protoplanetary 
disk surrounding the young star 

Elias 2-27. Credit: B. Saxton (NRAO/
AUI/NSF); ALMA (ESO/NAOJ/NRAO)

Astronomy Night at RSPB Fen Drayton Lakes
If you have friends who can’t make our public observing on a 
Wednesday evening, it’s worth letting them know that the RSPB 
are holding a stargazing evening at Fen Drayton Lakes on Friday 4 
November between 5.30 pm - 7 pm.

If you arrive earlier, perhaps you could also catch the spectacular 
starling murmurations! The evening is free, but booking is essential – 
contact them on  01954 233260 or e-mail fendraytonlakes@rspb.org.uk
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Do you struggle with fractions? Call our 
helpline, open 24/7

Scott’s joke of the week 

Artist’s impression of the 
OSIRIS-REx satellite at asteroid 
Bennu. Credit: NASA

NASA’s first asteroid sampling mission, 
OSIRIS-Rex, was launched into space last 
month on its seven-year round trip to the 
asteroid belt and back. 

Over the last week the spacecraft has 
successfully undergone a post-launch 
power-up and health check of all its 
navigation and science instruments. It 
will swing past Earth briefly next year for 

a gravity-assisted speed boost to help it 
rendezvous with asteroid Bennu in Au-
tumn 2018. Carbon-rich Bennu is about 
500m wide, and orbits once around the 
Sun every six years. The spacecraft will 
spend two years in orbit studying the 
physical and chemical properties of the 
asteroid at extremely high resolution in 
preparation for its main objective – to 

collect a sample of Bennu’s surface soil 
and rocks weighing at least 60g. This will 
be brought back to Earth in 2023 inside a 
Sample Return Capsule that will land by 
parachute in the Utah desert.   

Scientists expect that the chemical 
composition of this sample of Bennu’s 
surface will reflect the makeup of the 
very first material formed in the history 
of the solar system. The evolution of 
carbon during this time if of particular 
interest, and the sample will be searched 
for any sign of key molecular precursors 
to life (such as amino acids) to see if they 
have already formed by then.  

Bennu is also one of the most 
potentially hazardous asteroids, with 
a relatively high probability of impact-
ing the Earth late in the 22nd century. 
Understanding its physical and chemical 
properties would be critical to know 
in the event of an impact mitigation 
mission.

OSIRIS-Rex Asteroid en route to the asteroid belt

RECENT observations taken with the 
Hubble Space Telescope show evidence 
of plumes of water vapour erupting from 
the surface of Jupiter’s icy moon Europa. 

Europa is the smallest and brightest 
of Jupiter’s four large moons, with a 
bright white surface composed almost 
entirely of water ice – albeit water ice 
which is frozen as hard as rock at a tem-
perature of -160˚C. The ice forms a thin 
cracked shell moving slowly over the top 
of an ocean of liquid water (or at least 
slushy ice) up to 100km or so deep. The 
warmth keeping the subsurface water 
semi-liquid originates from tidal flexing 
of Europa’s rocky core as the moon is 
pulled in different directions by the 

gravitational field of Jupiter and its other 
large moons. The motion flexes the brit-
tle ice shell, allowing warm ice particles 
to erupt out of newly-opened fissures to 
create the plumes seen by Hubble. The 
Cassini spacecraft has observed similar 
jets emerging from Enceladus, the icy 
moon in orbit around Saturn. 

The possible combination of warmth 
and large supply of a liquid water make 
such icy moons prime locations for 
possibly harbouring life. For all we know, 
underneath all that ice conditions could 
be very similar to where lifeforms grow 
far away from sunlight and air, clustered 
around volcanic vents on the ocean floor 
on Earth. 

The plumes were detected as Europa 
passed in front of the disc of Jupiter; they 
rise to heights of about 200km before 
falling back to rain material down onto 
the surface of the moon. Their discovery 
presents a way for future missions to the 
Jovian system to sample the chemical 
composition of Europa’s ocean by flying 
through the spray, rather than having to 
land and drill down through miles of ice.

Water plumes found on Europa

Artist’s concept of the moon Europa (far 
right) with water-ice plumes erupting 
from its lower left limb.
Credit: NASA, ESA, and G. Bacon (STScI)


