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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 Michael Parker will be telling 
us The top 10 ways to die in space.

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

Michael Parker
The top 10 ways to die in space
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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

ASTRONOMERS have detected a huge 
mass of glowing stardust in a galaxy 
seen when the Universe was only four 
percent of its present age. This galaxy 
was observed shortly after its forma-
tion and is the most distant galaxy in 
which dust has been detected.

The astronomers used the Atacama 
Large Millimeter/submillimeter Array 
(ALMA) to observe A2744_YD4, a very 
young and remote galaxy. The galaxy 
appears to us as it was when the Uni-
verse was only 600 million years old, 
during the period when the first stars 
and galaxies were forming. The observ-
ers were surprised to detect radiation 
indicating an abundance of interstellar 
dust from this youthful galaxy.

So why is it surprising for such a 
young galaxy to contain that much 
dust? Cosmic dust is mainly composed 
of silicon, carbon and aluminium, in 
grains as small as a millionth of a cen-
timetre across. The chemical elements 
in these grains are only forged inside 
short-lived massive stars near the end 
of their lives, and are scattered across 
the cosmos when the stars explode as 
spectacular supernovae. This dust is 
plentiful in the local Universe, and is 
a key building block in the formation 
of stars, planets and complex mole-
cules; but back in the era at which we 
observe A2744_YD4, dust was scarce.

As the dust is only formed by 
the deaths of massive stars, a clear 
detection of it in abundance in the 

early Universe provides important new 
information about the first genera-
tions of stars came into existence. 
Determining the timing of this “cosmic 
dawn” is one of the holy grails of 
modern astronomy, and these observa-
tions demonstrate it can be indirectly 
probed through the study of early 
interstellar dust.

Ancient 
Stardust Sheds 
Light on the 
First Stars

The talk schedule for this term
 can be view

ed at:   w
w
w
.ast.cam

.ac.uk/public/public_observing/current

EXTRA STARGAZING EVENING
It’s been a terrible term for 
Wednesday evening weather this 
term, which means that unfortu-
nately we’ve not managed to pro-
vide the public observing for sev-
eral weeks (except for last week). 
We’re putting on an extra public 
observing evening on Saturday 
18th March 6.30-8.30pm. Please do 
let anyone know who can’t usually 
attend our usual public open eve-
nings on a school night. There are 
no talks that evening– only observ-
ing outside on the lawns if and only 
if the weather is clear that night.

ANNUAL OPEN AFTERNOON
The IoA will also have our Annual 
Open Afternoon on Saturday 25th 
March 2-6pm. All are welcome to 
come along for talks, demonstra-
tions, displays and arts workshops 
all about Astronomy and the 
research we do at the IoA.

New observations with ALMA of the very 
faint galaxy A2744_YD4, shown in red, 

have demonstrated that it is rich in dust.

Credit: ALMA (ESO/NAOJ/NRAO), NASA, ESA, D. Coe (STScI)/J. Merten (Heidelberg/Bologna)
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The fastest liquid on Earth is milk. It’s 
pasteurised before you even see it.

Scott’s Joke of the Week

Rapid changes 
point to origin of 
ultra-fast black 
hole winds

Artist’s impression of a 
black hole with X-ray 

emission from inner 
region (pink) and ultrafast 

winds from surrounding 
disc (purple). Credit: ESA

ASTRONOMERS – including tonight’s 
speaker Michael!  – have made the 
most detailed observation yet of an 
ultra-fast wind emanating from a Black 
Hole at a quarter of the speed of light.

Supermassive black holes reside at 
the centre of large galaxies including 
our own Milky Way. These black holes 
are millions of times more massive 
than the Sun and feed off the surround-
ing gas that swirls around them. Space 
telescopes observe this as a bright light 
from the innermost part of a disc of 
accreting matter around the black hole.

Occasionally the black holes con-
sume too much gas and release an ul-
tra-fast wind. These winds are expected 
to have a strong influence on regulating 
the growth of the host galaxy: by clear-
ing the surrounding gas away they can 
suppress the birth of stars. Therefore, 
understanding these winds is crucial 

to understanding how galaxies grow, 
including our own.

Scientists have now made the most 
detailed observation yet of such an 
outflow. The winds recorded from the 
black hole reach 71,000 km/s (a quarter 
of the speed of light!) putting it in the 
top 5% of the fastest black hole winds 
discovered so far.

The black hole was observed for 17 
consecutive days, allowing variations 
in the winds on a timescale of less than 
an hour to be detected for the first 
time. The changes were seen in the 
increasing temperature of the winds, 
tracking their response to stronger 

on Mars were relatively dry. The new re-
search suggests that it originates in an-
other mineral that contains hydrogen, 
which could indicate a more water-rich 
history for the Red Planet.

But what do we know about the 
original mineral and how could it 
be turned into merrilite? To explore 
this the scientists created a synthet-
ic version of a hydrogen-containing 
mineral known as whitlockite. They 
then performed shock-compression 
experiments on it that simulate the 
conditions of ejecting meteorites from 
Mars - a very severe impact is needed 
to accelerate material sufficiently so it 
can escape the gravity of Mars and later 
become a meteorite that falls to Earth. 
They blasted the synthetic whitlockite 
samples with metal plates fired from a 
gas-pressurized gun at speeds of up to 
half a mile per second and at pressures 
equivalent to 200,000 atmospheres.

The team found that the whitlockite 
can become dehydrated from such 
shocks, forming merrillite; while this 

MARS may have been a wetter place 
than previously thought, according 
to research on simulated Martian 
meteorites.

A mineral known as merrillite has 
been found in meteorites coming from 
Mars, and had previously been consid-
ered proof that ancient environments 

mineral is commonly found in Martian 
meteorites it does not occur naturally 
on Earth. The missing link now is to 
prove that the merrillite had really 
been Martian whitlockite before. As 
whitlockite can be dissolved in water 
and contains phosphorous, an essential 
element for life on Earth, the study has 
implications for the possibility of life 
on Mars.

Ideally the best way of studying 
Mars’ water history would be detailed 
examination of an actual Martian 
rock taken from the planet’s surface 
and transported intact back to Earth. 
Unfortunately we are a way off such 
sample return missions, and in the 
meanwhile will have to continue to use 
what Mars rocks are thrown our way 
instead.

X-ray emission from the disc up close 
to the black hole.

The observations also revealed 
changes to the chemical fingerprints 
of the outflowing gas: as the X-ray 
emission increased, it stripped elec-
trons from the atoms contained in the 
wind. The chemical fingerprints of the 
wind changed with the strength of the 
X-rays in less than an hour, hundreds 
of times faster than ever seen before. 
It therefore allows astronomers to link 
the X-ray emission arising from the 
material falling into the black hole, to 
the variability of the outflowing wind 
farther away.

A merrillite-containing meteorite believed to 
be from Mars. A sample has been cut from the 
base revealing beneath the surface. For scale, 
the cube measures 1 centimeter on a side. 
Credit: Norbert Brügge

New Evidence for a Water-Rich History on Mars


