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WELCOME to our season of 
weekly public open eve-

nings which will 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 shall be hearing from 
Deyan Mihaylov about Gravitational 
Waves – listening to the birth of the 
Universe.  

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

Deyan Mihaylov
Gravitational Waves – listening to the birth 
of the Universe
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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 Curiosity rover has discovered a 
nickel-iron meteorite during its travels 
across the surface of Mars. 

The dark lustrous object is about the 
size of a golf ball, and immediately stood 
out in comparison to the surrounding 
terrain. Its identity as a space invader was 
rapidly confirmed by the rover, using la-
ser pulses to investigate its composition. 

Metallic meteorites are relatively 
common amongst the space rocks 
found on Earth. They are fragments of 
the larger bodies in the asteroid belt 
– proto-planets that were sufficiently 
developed that any molten metal they 
contained would have sunk to the centre 
to form a metallic core … before they 
were disrupted by the tidal gravitational 
effects of Jupiter. The fragments from 
this destruction have swung around the 
Sun since for billions of years, with the 
occasional one raining onto an inner 
planet; the piece just found by Curiosity 
may well have sat on the surface of Mars 
for millennia. 

Meteorites have been discovered 
previously by Martian rovers; but this is 
the first time that one could be examined 
properly with a laser-firing spectrometer, 
which studies the spectrum of the 
light produced when laser pulses are 

fired at different spots on the rock. Any 
differences evident between the internal 
and surface chemistry can investigate 
how the long exposure to the Martian 
environment (with less wind and water 
erosion than such objects experience on 
Earth) has affected it. Martian meteorites 
are also likely to be more intact, and 
better preserved, as they will have 
experienced less friction and heating 
as they fall through the much thinner 
atmosphere. Its proximity to the asteroid 
belt may have enabled Mars to sample 
a different population of asteroid debris 
that that which falls onto Earth, or which 
might not have survived the trip through 
Earth’s thicker atmosphere.

Curiosity mulls a melted 
metal meteorite  

Left: The meteorite in-situ on the 
surface of Mars. 
Credit: NASA/JPL-Caltech/MSSS

Above: Close up of the nickel-iron 
meteorite, where the white spots 
are laser reflections from Curiosity’s 
ChemCam instrument.
Credit: NASA/JPL
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I live in one of those new iHouses. It has 
everything but the kitchen synched. 

Scott’s joke of the week 

ASTRONOMERS have observed a triple 
star system in the act of forming. 

Recent observations using the Ataca-
ma Large Millimeter/submillimeter Array 
(ALMA) have revealed a rare system of 
three stars, all forming together from the 
same disc of dusty material. A star forms 
from a cloud of interstellar gas and dust 
that is collapsing under its own gravity, 
creating a denser core that begins to draw 
additional material inward. The infalling 
material forms a rotating disc around 
the young star, which eventually gathers 
enough mass to create the temperatures 
and pressures at its centre that will trigger 
thermonuclear reactions.

How this process can generate a multi-
ple star system is less certain, with many 
different competing theories. The ALMA 
observations of this disc, 750 light-years 
distant from Earth, shows a central young 
star separated from its two companions 
by 61 and 183 times the Earth-Sun dis-
tance; yet all three are embedded within a 
disc of dusty material. The spiral features 
observed in this disc suggest that it is 
unstable to fragmentation into smaller 
pieces, thus providing a way for compan-
ion stars to form in a protoplanetary disc 
around a more dominant star. The whole 
system is probably less than 150,000 years 
old, which gives us a chance to see this 
process very early in the development of 
the triple star system.

DATA from the historic Voyager 2 spacep-
robe could reveal new information about 
the Solar System, including whether two 
as-yet-undiscovered moons are lurking 
within one of the icy rings around Uranus. 

Ever since Voyager 2  flew past the 
seventh planet 30 years ago, we’ve known 
that Uranus has a total of 27 moons – far 
fewer than its larger neighbours, Jupi-
ter and Saturn, which each have over 
60 satellites dancing in attendance. A 
recent re-analysis of the Voyager data has 
suggested that patterns in Uranus’ ring 
system could be created by the presence 
of two tiny and previously undiscovered 
moonlets within them. 

We’ve also learnt much more in the 
past three decades, thanks to the superb 

information returned by the Cassini probe 
at Saturn which shows how moon-related 
structures grow and fade. In the case of 
Uranus, the amount of material contained 
in two of its brightest rings were noticed 
to vary periodically, and change around 
the ring. This could be due to small 
satellites acting as ‘shepherd’ moons, 
with their gravitational influence shaping 
the ring, and keeping the material they 
contain from spreading out. The moonlets 
- if they exist – would only be between 
4 and 15 km across, not large enough to 
reflect sufficient sunlight to be bright 
enough to be detected by Voyager. Their 
detection will have to rely on newer, more 
powerful, telescopes.

Image credit: NASA/Erich Karkoschka.

LOOK OUT for an extra-super-Moon 
brightening up our skies on the 
14th November.

The Moon does not follow a per-
fectly circular orbit around the Earth, 
but one that is slightly elongated. 
Its average distance is 384,748 km, 
ranging from 364,397 km at its closest, 
to 406,731 km at its most distant. This 
creates a variation in the apparent 
size and brightness of a full Moon 
as viewed by an observer on Earth, 
depending on how far away it is at the 
time. 

If the occurrence of the full Moon 
coincides with a close approach, it is 
known colloquially as a ‘supermoon’ (or 
more precisely, a ‘perigee full moon’). 
We generally get one of these a year, 

and this year we have three in October, 
November and December (although 
the last of these will unfortunately 
scupper our chances of a good viewing 
of the Geminid meteor shower!). A 
supermoon can appear as much as 
14% bigger and 30% brighter than a full 
moon occurring when the Moon is at 
its furthest point in the orbit. 

November’s supermoon is special, 
as the full moon will occur within just 
two hours of its closest approach to 
Earth – we’ve not had one this close 
in 70 years, and it won’t happen again 
until November 2034. Don’t expect 
to notice anything radically different 
next week, however – the effects of 
the Moon being closer to the Earth are 
unlikely to be noticeable by eye.

Tiny Uranian 
moons waiting to 
be discovered?

Uranus in false-colours as seen from the Hubble 
Space Telescope, with the planet’s faint rings and 
dark moons enhanced for visibility. 

ALMA image of the two young stars 
at the centre of the dusty disc, with 
a third star more distant from them.

Young stellar 
system forming 
close multiples
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