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WELCOME to our weekly 
public open evenings for 

the 2017/18 season. Each night 
there will be a half-hour talk which 
begins promptly at 7.15pm: tonight 
Matthew Auger will be talking to 
us about Telescopes the Size of the 
Universe.

The talk is followed by an oppor-
tunity to observe if (and only if!) the 
weather is clear. The IoA’s historical 
Northumberland and Thorrowgood 
telescopes, along with our modern 
16-inch telescope, will be open 
for observations. In addition, the 
Cambridge Astronomical Association 
will provide a floorshow outdoors on 
the Observatory lawns, relaying live 
images from their telescopes and 
providing a commentary. If we’re un-
lucky and it’s cloudy, we’ll offer you a 
conciliatory cup of tea after the talk 
(with perhaps some more astro-in-
formation in the lecture theatre for 
those who want to stay on).

Our weekly welcome

Matthew Auger
Telescopes the Size of the Universe

TONIGHT’S SPEAKER

A SUPERMASSIVE black hole at the 
centre of a distant galaxy has been 
caught devouring gas, and letting out 
two enormous ‘burps’. “Black holes 
are voracious eaters, but it also turns 
out they don’t have very good table 
manners”, said Julie Comerford, the 
astronomer who led the research.

The culprit is the supermassive 
black hole lying at the centre of galaxy 
SDSSJ1354+1327, around 800 million 
light years from our own Milky Way. 
The black hole seems to be devouring 
gas from a nearby companion galaxy.

Astronomers have known for a 
while that black holes are messy 
eaters. After taking in material from 
the surrounding Universe (normally 
gas), black holes can ‘burp’, expelling 
vast quantities of high-energy particles 
that can be spotted via the X-rays they 

emit. These burps can be very power-
ful, often disrupting the incoming ma-
terial, and sweeping away star-forming 
gas from the centre of the galaxy.

The new observations have revealed 
a black hole that ‘burped’ not once, 
but twice within a period of 100,000 
years. “We are seeing this object feast, 
burp, nap, and then feast, burp nap 
once again, which theory had predict-
ed” said Comerford. Astronomers have 
long suspected that black holes go 
through this cycle – the new observa-
tions have allowed a pace to be set on 
that process. 

These results also suggest that the 
supermassive black hole at the centre 
of our own Milky Way might burp in 
the future. Right now our black hole is 
napping, waiting for its next meal to 
come along. 

An optical image of the galaxy SDSS J1354+1327 with X-ray data overlaid in purple. Inset is 
a close-up view of the central region around J1354’s supermassive black hole. To the north is a 
companion galaxy that collided with J1354 in the past, producing a stream of stars and gas that 
links the two galaxies and has provided the black hole with its last two meals.
Credit: X-ray: NASA/CXC/University of Colorado/J. Comerford et al.; Optical: NASA/STScI
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Why don’t photons pack suitcases? Because 
they’re travelling light.

Joke of the Week

Using lasers to destroy 
space junk?

An artist’s interpretation of  a space laser being used to remove unwanted space junk. 

An HST image of 
SPT0615-JD (inset), 
the farthest galaxy 
yet seen.
Credit: NASA/ESA/STScI/B. Salmon

IN recent years, the amount of ‘space 
junk’ – human-made debris in orbit 
around Earth – has got scientists wor-
ried. There are currently 17,852 artificial 
objects orbiting the Earth – and that’s 
just the stuff that’s big enough to find 
and track. It’s expected that there are 
more than 600,000 objects around 5cm 
wide, and there could be more than 170 
million objects smaller than 1cm.

These collisions have become a 
hazard. Travelling at several kilometres 
per second, these pieces of debris pose 
a threat to satellites and space travel-
lers. And there is the potential that if 
the problem gets worse that low Earth 
orbit may become impassable. 

ASTRONOMERS that study the most 
ancient galaxies are used to dealing 
with blurry pictures. When you’re peer-
ing back through more than 13 billion 
years of the Universe’s history, the most 
you can expect to see is a small red dot. 

Excitingly, astronomers have used 
the The Hubble Space Telescope to find 
a distant galaxy that has been magni-
fied by gravitational lensing, making 
it appear bigger and brighter than any 
other galaxy at this distance.

The galaxy, known affectionately as 
SPT0615-JD, received the brightness 
boost from a more nearby cluster of 
galaxies sitting right in front of it. This 

Luckily, a solution may be possible. 
Chinese scientists have simulated a 
plan straight out of science fiction: 
use giant lasers to zap the junk out of 
the sky. Pieces of orbital debris would 
be blasted by laser pulses 20 times 
a second, which would ether deflect 
the junk out of harm’s way, or send it 
plummeting down into our atmosphere 
to burn up.

Of course this isn’t the first plan 
scientists have had for getting rid of 
space junk. Many ideas, from magnet-
ic harpoons to giant nets have been 
proposed. But this new suggestion has 
the advantage of working on even the 
tiniest of particles.

massive galaxy cluster bends spacetime 
around it, causing it to act like an enor-
mous lens magnifying the image of the 
distant galaxy in the background.

By studying the magnified data, 
astronomers have identified the age 
of this galaxy, and it’s impressive: 13.3 
billion years old. With the Universe 
itself being only 13.7 billion years old, 
this galaxy is one of the oldest galaxies 
out there.

This technique holds a lot of 
promise for the future: when the James 
Webb Space Telescope is launched in 
2019, this remarkable distant galaxy 
will surely be one of its first targets.

WITH a surface temperature of around 
-180 degrees Celsius, Saturn’s moon 
Titan might not seem the ideal desti-
nation for a sea-side holiday. But new 
data from NASA’s Cassini spacecraft 
has found that Titan has something in 
common with our own ocean world – 
it has a ‘sea level’.

Other than the Earth, Titan is the 
only body in the Solar System known 
to have liquid at its surface. Of course, 
being so cold, Titan’s seas aren’t made 
of water. Instead, they are made of 
hydrocarbons like ethane and propane.  
These hydrocarbons exist in the form of 
three large ‘seas’, along with countless 
other small lakes. The new observa-
tions, carried out at Cornell University, 
have shown that Titan’s three large seas 
have a constant elevation, relative to 
Titan’s gravitational pull. The smaller 
lakes on the other hand, can be hun-
dreds of metres above Titan’s sea level.

This is similar to the situation on 
Earth – while Earth’s oceans are at a 
constant ‘sea level’, smaller lakes are 
common at high elevation.  

This new finding is important, as it 
confirms a theory that has long been 
suspected by astronomers: that Titan’s 
hydrocarbon seas must all be connect-
ed underground, very much like Earth’s 
aquifer system. Just like water flows 
through Earth’s porous rocks, hydrocar-
bons must be flowing around on Titan.

“Sea Level” 
measured on 
Titan

Detailed image of 
ancient galaxy

Ligeia Mare, the second largest body of liquid 
on Titan, as viewed by the Cassini spacecraft.

NA
SA

/JP
L-C

alt
ec

h/
AS

I/C
or

ne
ll


