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WELCOME to our season of 
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 Rupert 
Allison will be giving his talk titled 
A dark matter: seeing the invisible.

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

Rupert Allison
A dark matter: seeing the invisible
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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

SCIENTISTS using the Hubble Space 
Telescope have discovered comets 
plunging into a young star.

HD 172555 is a youthful star, only 
23 million years old and 95 light-years 
away from Earth. This is too far away 
for its accompanying comets to be 
seen directly, but their presence can 
be inferred from the way that a gas 
cloud just in front of the star absorbs 
some of it light, and imprints features 
on its spectrum indicative of par-
ticular chemical elements. Calcium, 
silicon and carbon are detected, and 
combined with the fact that the cloud 
is moving at about 580,000 km/hour 
across the face of the star, this points 
to it being a trail of material produced 
by disintegrating comet-like objects. 

These icy bodies are most likely 
catapulted from the outer reaches 
of their planetary system and into 
the inner regions by the gravitational 
influence of an unseen Jupiter-sized 
planet within the proto-planetary disc 
around the star. 

HD 172555 is only the third ex-
tra-solar system where astronomers 
have detected doomed, wayward 
cometary bodies. All three systems are 
young, under 40 million years old, and 
offer insight into the possible behav-
iour of comets during the early history 
of the Solar System. About 3.8-4 billion 
years ago the Earth and the other 
inner planets were pelted by comets 
deflected by giant Jupiter – bringing 
water and other life-forming elements 
such as carbon, to terrestrial planets.  

The science team now wish to seek 
evidence for other elements in the gas, 
such as oxygen and hydrogen, aim-
ing to determine the composition of 
the disintegrating objects – and thus 
whether they are more like icy comets 
or rocky asteroids. The findings will 
not only inform the debate about 
the origin of water on Earth, but has 
ramifications for determining how and 
where life may emerge elsewhere in 
the Galaxy.

Possible ‘Exocomets’ seen Plunging 
into a nearby young Star 

The talk schedule for this term
 can be view

ed at:   w
w
w
.ast.cam

.ac.uk/public/public_observing/current

An artist’s impression of comets speeding across a vast proto-planetary disc of gas to eventually 
crash into the central star. Credit: NASA, ESA, A. Feild & G. Bacon (STScI)
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I was up all night wondering where the Sun 
had gone… then it dawned on me.

Scott’s joke of the week

Distant stars of the Milky Way 
stolen from another galaxy

A computer-generated image of the 
distribution of stars (yellow circles) ripped 
from the Sagittarius dwarf (represented by red 
dot), with a red oval marking the disc of the 
Milky Way. Credit: Marion Dierickx / CfA

SOME of the most remote stars in our 
galaxy were most likely torn out of 
another galaxy. 

At a distance of about 300,000 light-
years from Earth, the most distant 
stars in our galaxy lie well outside the 
Milky Way’s spiral disc. They belong to 
a lengthy stream of stars that extends 
over a million light-years through 
space. The trail leads back to another 
galaxy, the Sagittarius dwarf, one of 
dozens of small galaxies that surround 
the Milky Way. 

Strong gravitational tides from the 
Milky way tug on the dwarf galaxy as it 
loops around on its orbit, and gradually 
tease it apart. Computer models simu-
lating the movements of the Sagittarius 
dwarf over the past 8 billion years sug-

gest that it originally had a mass about 
10 billion times that of our Sun (which 
is still only about 1% of the Milky Way’s 
mass). But since then it appears to 
have lost about a third of its stars, and 
90% of its dark matter – all forming the 
streams of stars that stretch from the 
galaxy and into the edge of the Milky 
Way halo. 

Half of the eleven most distant stars 
in our galaxy have positions and veloci-
ties that match those expected in stars 
that have been stripped from the Sagit-
tarius dwarf; and the other very distant 
stars could well have been removed 
from a different dwarf galaxy. Future 
survey instruments – such as the Large 
Synoptic Survey Telescope, will be able 
to detect much fainter stars across the 
sky and thus identify separate streams 
of interloping stars more clearly.

EARTH AS SEEN FROM MARS
These amazing pictures of the Earth 
and the Moon (inset) were snapped by 
a camera 205 million km away in orbit 
around Mars. They were acquired by 
the High Resolution Imaging Science 
Experiment (HiRISE ) camera on NASA's 
Mars Reconnaissance Orbiter last 
November for calibrating the HiRISE data. 
The reddish feature near the middle of the 
face of Earth is Australia. Image Credit: 
NASA/JPL-Caltech/Univ. of Arizona

Photons struggle to escape 
from distant galaxies

An illustration of an early spiral galaxy 
surrounded by the large halo of blue, faint 
light. Credit: ESO/L. Calçada.

GIANT haloes of faint light have been 
discovered around early Milky Way-
type galaxies, made up of photons that 
have struggled to escape from them. 

Astronomers are curious about 
how galaxies like our Milky Way form 
and evolve through the history of the 
Universe. While we can’t actually wind 
back time, it is possible to observe sim-
ilar, but very distant, galaxies – as their 
light takes billions of years to reach us, 
they offer a glimpse of what the very 
early Milky Way might have looked like.  
In particular, observations of charac-
teristic spectral features can reveal 

properties such as the composition and 
temperature of material in the far-off 
galaxies. The most prominent such 
feature that we can observe in distant 
galaxies is a line of excited hydrogen 
gas known as the ‘Lyman-alpha’ line. 

The central regions of young 
galaxies are full of new-born stars, 
which are hot enough to break apart 
the hydrogen atoms in surrounding 
clouds of gas, which should produce a 
lot of Lyman-alpha light. But all these 
photons struggle to leave the galaxy, as 
their way out is blocked by large quan-
tities of gas and dust. The result is an 
almost endless series of absorption and 
re-emission events leading each photon 
on a roundabout trip of some hundreds 
of thousands of light years they are 
finally free; fewer than 10% ever make it 
out of the galaxy at all.  

This process produces large halos 
of faint blue light around star-forming 
galaxies in the early Universe. Although 
they have been detected, the images 
are not quite yet good enough for 
detailed comparison with theoreti-
cal models of how the Lyman-alpha 
photons behave, but these galaxies will 

make intriguing targets for the James 
Webb Space Telescope when it begins 
operation in 2018.


