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WELCOME to our weekly public 
open evening; the current 

season 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 our 2016 Sackler 
lecturer Daniel Eisenstein telling us 
about Mapping the Universe with 
the Sloan Digital Sky Survey. 

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

Daniel Eisenstein
Mapping the Universe with the 
Sloan Digital Sky Survey
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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

ESA’s Schiaparelli space probe appears 
to have been destroyed when it crashed 
onto the surface of Mars last Thursday.

Imaging of the intended landing site 
from space using NASA’s Mars Recon-
naissance Orbiter (MRO) has identified a 
newly-created dark patch on the Martian 
ground; the 15×40-metre dark spot is 
most likely created by dust and rock frag-
ments ejected at impact, and suggests 
that the lander underwent a high-velocity 
impact. A small white dot 1 km to the 
south shows the resting place of Schiapa-
relli’s 15m-wide parachute, which would 
have floated down behind the probe. 

Schiaparelli separated from the other 
half of the mission (the Trace Gas Orbit-
er) and everything appeared fine as the 
probe entered the Martian atmosphere. 
Its heatshield initially slowed the descent 
of the craft and the parachute opened 
as expected to add further deceleration. 
However, the probe stopped transmitting 
about 50 seconds short of the expected 
touchdown time. The data received up 
to that point indicate that the parachute 
was jettisoned too early and the retro-
rockets - designed to slow the robot to a 
hover just above the ground - fired only 
for a few seconds instead of the expected 
half-minute. The result is that Schiapa-
relli will have gone into freefall about 

two to four km up, smashing into the 
ground at a speed of around 300 km/h. 
Further diagnostic information will be 
available when MRO returns to view the 
scene next week with its high-resolution 
(HiRISE) camera.

The 600 kg Schiaparelli robot was 
part of the ExoMars programme - a joint 
venture between ESA and Roscosmos 
- which plans to search for evidence of 
past or present life on the Red Planet. 
Ironically, the lander’s main purpose was 
to demonstrate the guidance, navigation 
and landing technology that will be 
required for the delivery of six-wheeled 
rover to the surface of Mars in 2021. 
The mission team are expecting that 
that even though its landing was not a 
success, the information gleaned from 
Schiaparelli will improve the descent – 
and hopefully, safe landing – of the rover.

Schiaparelli’s crash-landing on Mars
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Left: The dark patch and white 
spot are the likely impact site 
and discarded parachute of the 
Schiaparelli module.
Credit: NASA/JPL-Caltech/MSSS 

Below: Artists impression of how 
the Schiaparelli lander should have 
looked like on arrival at Mars.
Credit: ESA/ATG medialab
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A SUPERMASSIVE black hole has been 
found wandering through the outer 
regions of a galaxy some 4.5 billion light-
years distant from Earth. 

The black hole was recently discovered 
through the large amount of X-ray light 
it is emitting. This means it is an ‘active’ 
black hole; one that is actively accreting 
material from its surroundings, such as 
stars and gas ripped apart by its strong 
gravity. The amount of light allows 

astronomers to estimate that it has a 
mass greater than 100,000 times that of 
the Sun. 

Such supermassive black holes are 
usually found only at the centres of 
galaxies – indeed, our Milky Way has one 
such black hole (thankfully a dormant 
one!) at its core with the mass of 4 million 
times that of the Sun. However, the newly 
discovered object lies in the outskirts of a 
large lentil-shaped galaxy. The most likely 

explanation is that the black hole was 
originally formed at the core of a much 
smaller galaxy, but became displaced 
when its host fell into, and merged with, 
the larger galaxy. Now encountering 
new supplies of fuel, it has turned into a 
‘hyperluminous’ X-ray source. It is both 
ten times brighter, and ten times more 
distant than any wandering black hole 
seen before. 

DETAILED examination of some of the 
data collected by the New Horizons space-
craft during its July 2015 flyby suggest that 
the dwarf planet might have clouds.

Pluto is known to have an exten-
sive nitrogen-rich atmosphere, and the 
amazing initial images returned by New 
Horizons showed it to contain layers of 
haze stretching to heights of over 200km 

into the sky. Closer analysis of the data 
has identified a number of isolated small 
features that could be low-lying clouds. 
They all seem to be located near the 
terminator (i.e. the line dividing day and 
night on Pluto) suggesting that dawn or 
dusk might provide the cooler conditions 
for rare clouds to condense. The mission 
team speculate that the clouds are most 
likely short-lived, and could be made of 
ethane, acetylene, hydrogen cyanide or 
methane. It seems that the weather on 
Pluto is more complicated than originally 
thought.

ASTRONOMERS have analysed the orbit 
of the comet 67P/Churyumov-Gerasi-
menko to deduce that it arrived to the 
inner parts of our Solar System only about 
10,000 years ago.

67P is famous as the comet studied so 
closely by ESA’s recent Rosetta mission. 
Tracing the past history of the comet’s 
orbit is not straightforward, as it will 
have been chaotically changed by close 
encounters with Jupiter’s gravity over 
thousands of years. However, it appears 

that 67P originated from the Kuiper 
belt – a ring-shaped accumulation of icy 
and rocky debris out beyond the orbit 
of Neptune. Here, and for most of its life, 
the comet would have remained inactive, 
frozen so far from the Sun. This distant 
origin for 67P implies it would be made 
from primordial material, thus containing 
minerals that existed in their current form 
since before Earth was formed.

Image (background): Illustration of the 
orbit of Comet 67P in the distant past.

A Wandering 
Black Hole

It’s Cloudy on Pluto

Where did comet 67P come from?

A bright optical source in the 
lenticular galaxy GJ1417+52 

is associated with an extremely 
luminous X-ray source. This peculiar 

object could be a wandering black 
hole. Credit NASA/CXC

Images of possible clouds on Pluto, 
seen when the dwarf planet is back-lit 
by the Sun. Credit: NASA/JHU Applied 
Physics Laboratory/SWRI 

I’ve just met someone else who doesn’t know 
what `globe’ means. It’s a small world!

Scott’s joke of the week


