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TONIGHT we start promptly with 
a short talk at 7.15pm in the 

lecture theatre: tonight we shall be 
hearing from William Wester about 
Exploring inner and outer space with 
the Dark Energy Survey.

The talk is followed by an oppor-
tunity to observe if the weather is 
clear. The Cambridge Astronomical 
Association will provide a floorshow 
outdoors on the Observatory lawns, 
relaying live images 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 compensa-
tion after the talk, with some more 
astro-information in the lecture thea-
tre for those who want to stay on. 

Please note that there will 
be no public observing for the 
next two weeks, while we take 
a break over Christmas and the 
New Year. We’ll begin again on the 
4th January and then continue 
through to the end of March 2017. 
In the meanwhile we all hope you 
have an excellent winter break, with 
clear skies.
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NEW research has suggested that an early 
blast from supernovae could have been 
responsible for forming ultra-faint diffuse 
galaxies. 

Galaxies are gigantic collections of 
stars, gas and dark matter. The smallest 
galaxies contain a few million stars, while 
the largest may contain several hundred 
billion. The first stars emerged in the very 
early universe about 200 million years 
after the Big Bang as clouds of gas and 
dust that contracted under gravity.  These 
stars collected into early proto-galaxies, 
which gradually grew larger and more 
massive by constantly forming new stars, 
and by merging with neighbours. The 
largest galaxies in our current universe 
have thus been under constant formation 
throughout the history of the universe. 

However, astronomers have been 
aware for some time of anomalous 
systems – faint galaxies which contain up 
to a 1000 times fewer stars than the Milky 
Way, but which are distributed over the 
same scale as our galaxy. These ‘ultra-
faint diffuse’ galaxies have been hard to 

classify, and are difficult to understand in 
galaxy-formation scenarios. 

New research has sought to recreate 
the characteristics of these galaxies 
using advanced computer simulations. 
The scientists behind the work conclude 
that if many supernovae occurred during 
the earliest phases of the star formation 
process, the energy released would have 
led to the stars and the dark matter being 
pushed outwards, causing the extent of 
the galaxy to expand. Thus a relatively 
small number of stars are spread out 
into an expanded area, and the galaxy 
becomes more diffuse and large.

One prediction from the modelling is 
that these ultra-diffuse galaxies are far 
more common than expected. They are 
dominated by dark matter, with only a 
small percentage of their content com-
prised of gas and stars – which of course 
makes them very difficult to discover and 
observe! Researchers are now surveying 
very distant areas of the sky with power-
ful telescopes in order to confirm these 
theories.

Mystery of ultra-diffuse faint galaxies

The talk schedule for this term
 can be view

ed at:   w
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w
.ast.cam

.ac.uk/public/public_observing/current

SEE SOME PLANETS OVER WINTER
With the long winter nights, now is an excellent time to view two planets 
just after sunset. Venus is the really bright object low down to the South 
of South-West in the evening twilight; Mars is slightly fainter and redder, 
higher up round to the South. And don’t forget Jupiter in the morning 
twilight – bright to the South-East. 

A visualisation of the stellar distribution in two simulated ultra-diffuse galaxies.
Credit: Arianna Di Cintio, Chris Brook, NIHAO simulations and HST
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Heisenberg and Schrödinger get pulled over 
for speeding. The cop asks Heisenberg: “Do 
you know how fast you were going?”
Heisenberg replies, “No, but we know 
exactly where we are!”
The officer looks at him confused, and says 
“you were going 108 miles per hour!”
Heisenberg throws his arms up and cries, 
“Great! Now we’re lost!”
The officer walks back to the rear of the car 
and lifts the trunk. “Hey” says the cop. “Do 
you know you have a dead cat in here?”
An angry Schrödinger replies “Well we do 
now!” 

Scott’s joke of the week

What is the future 
of the Earth?

IT MAY not be an immediate source of 
worry, but what will happen to Earth 
when, in a few billion years’ time, the Sun 
swells up to become is a hundred times 
bigger than it is today? 

In five billion years from now, the Sun 
will have grown into a red giant star; not 
only will it be a 100 times larger, but it will 
be losing mass that blows away through 
a strong stellar wind. After a further 2 
billion years, all that will be left will be a 
tiny hot white dwarf star.  This metamor-
phosis will have a dramatic impact on the 
planets of our Solar System: Mercury and 
Venus will be engulfed in the giant star 
and destroyed, but the fate of the Earth is 
less certain. 

The way that astronomers investigate 

this question is to study stars which we 
think were very similar to our current 
Sun five billion years ago. One such is the 
10-billion old star L2 Puppis, 208 light 
years away from Earth. Five billion years 
ago it is thought that this star was a good 
match to our Sun as it is now – in terms 
of its mass, size and temperature. Of par-
ticular interest is that an object has been 
discovered in orbit around L2 Puppis, and 
at a separation of about 300 million km– 
or twice the distance between the Sun and 
the Earth. Future detailed observation of 
L2 Puppis and its planet will yield valu-
able information on the final evolution 
of the Sun and its likely impact on the 
planets in our Solar System.

THE Cassini satellite has begun a series of 
new ring-grazing polar orbits. 

Cassini has just returned close-ups of 
Saturn’s atmosphere, taken from the first 
of 20 orbits that will carry it high above 
Saturn’s northern hemisphere before 
sending it skimming past the outer edges 
of the planet’s main rings. Each orbit lasts 
a week, and the spacecraft will continue 
along this path until April, when one last 
close flyby of Saturn’s moon Titan will 
once again reshape Cassini’s flight path. At 
that point Cassini will move into the final 
stage of the mission, making 22 plunges 
through the 2,400-km gap between Saturn 
and its innermost ring until it dives into 
Saturn’s atmosphere on 15th September. 

Each time the satellite skims past the 
outer edges of Saturn’s rings it will survey 
the rings with radio waves to study their 
structure in great detail.  These orbits will 

also present some of the mission’s best 
views of the outer regions of the rings and 
small, nearby moons.

Likewise, the Juno spacecraft made its 
third science flyby of Jupiter last Sunday, 
with more of its science experiments 

operating – including the capability to 
investigate Jupiter’s interior structure via 
its gravity field. During each flyby Juno 
soars as close as 4,100 km to the planet’s 
cloud tops with the aim of peering be-
neath the obscuring cloud cover of Jupiter 
and study its aurorae to learn more about 
the planet’s origins, structure, atmosphere 
and magnetosphere.

Juno was supposed to have shifted 
to an orbit with a period of 14 days last 
October, but the mission team decided 
on a more cautious policy, keeping the 
probe on a path which orbits only every 
53.4 days.

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

An image of L2 Puppis.
Credit: P. Kervella et al. (CNRS/U. de 
Chile/ Observatoire de Paris/LESIA/
ESO/ALMA)

Spacecraft updates from Saturn and Jupiter
View of the giant hexagon-shaped storm 
that circles Saturn’s north pole, taken on 3rd 
December 2016. Credit: NASA/JPL-Caltech/
Space Science Institute


