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TONIGHT’S half-hour talk begins 
promptly at 7.15pm, when Meg 

Urry will tell us how recent multi-
wavelength surveys have allowed 
astronomers to take a census of 
black hole growth across the last 13 
billion years of cosmic time.

Her talk will be followed by an 
opportunity to observe if (and only 
if…) the weather is clear.

The Cambridge Astronomical 
Association (CAA) will provide an 
outdoors floorshow relaying live im-
ages from three modern telescopes, 
with commentary.

The IoA’s historical Northumber-
land and Thorrowgood telescopes 
will also be open for observing, 
along with the new 16-inch tel-
escope in its own dome.

If we’re unlucky and it’s cloudy, 
we’ll offer you a cup of tea after the 
talk as compensation, and the CAA 
will provide further astro-information 
in the lecture theatre for those who 
want to stay on.
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If you have any questions, suggestions or 
comments about the IoA Open Evenings, 
please get in touch with either Carolin 
Crawford at csc@ast.cam.ac.uk or Sonali 
Shukla at sshukla@ast.cam.ac.uk. We tweet 
current astro-news and events as IoACOA.
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THE SPIN rate of one of the most mas-
sive black holes in the Universe has 
now been measured very accurately, 
and found to be a third of the maxi-
mum allowed by general relativity. 

The black hole is responsible for 
powering the distant quasar OJ287, 
which lies 3.5 billion light-years from 
Earth; it weighs in at 18 billion solar 
masses, and thus on its own has the 
mass of a small galaxy.

Strangely, the quasar doesn’t just 
host this one colossal black hole, 
but also a smaller one of 100 million 
solar masses—which follows an orbit 
around the larger one every 12 years.

It passes close enough to punch 
through the disc of accreting matter 
surrounding the bigger black hole 
twice per orbit (see image), and as it 
does so causes a pair of outbursts that 
cause OJ287 to suddenly brighten. 

Monitoring the orbit of the smaller 
black hole has allowed astronomers 
to test general relativity with stronger 
gravitational fields than before.

General relativity predicts that the 
smaller hole’s orbit itself should rotate, 

Massive black hole’s spin found 
by timing its smaller companion

ESA’S LISA Pathfinder has started its science mission to prove key technologies 
and techniques needed to detect gravitational waves from space.

LISA Pathfinder is a satellite mission located about 1.5 million km from the 
Earth towards the Sun. It is designed to achieve the purest-known free fall, with 
a pair of small and identical gold-platinum cubes moving under the effect of 
gravity alone. This means isolating the two test masses from all non-gravitational 
influences (such as Solar radiation and winds) that could disturb them.

To do this, LISA Pathfinder continually measures their positions and manoeu-
vres around them with micro-thrusters to avoid ever touching them. Thus left to 
fall freely through space, the two test masses should be extraordinarily still, with 
only a gravitational wave able to jiggle them around.

However, LISA Pathfinder is too small to measure the stretching and squeez-
ing of spacetime caused by a gravitational wave. This task will fall to the future 
space-based detector eLISA, which will also place test masses in perfect free fall, 
but in three satellites separated by millions of kilometres. Lasers will be used to 
measure changes in this separation to a millionth of a millionth of a metre.

Space lab starts hunt for gravitational waves

or precess, so that the point at which 
it comes nearest to its neighbour 
changes each time (an effect seen in 
Mercury’s orbit around the Sun).

This affects where and when the 
smaller hole impacts the accretion 
disc, and astronomers have timed the 
outbursts to measure the precession 
(and hence the larger black hole’s spin).

Timing the outbursts of OJ287 has 
also allowed the team to confirm the 
loss of orbital energy to gravitational 
waves to within 2% of general relativi-
ty’s prediction; this provides the first 
indirect evidence for the existence of 
a massive spinning black hole binary 
emitting gravitational waves.

Image: G. Poyner
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DATA collected by the Messenger 
spacecraft have shown that the surface 
of Mercury is unusually dark due to 
carbon in the planet’s crust. 

Earlier measurements of the 
chemistry of Mercury’s surface indi-
cated that elements such as iron and 
titanium (the key darkening agents for 
other rocky bodies like the Moon) are 
only present at low abundance.

Measurements from Messenger’s 
neutron spectrometer show that the 
darker, low-reflectance material sur-
rounding larger craters is carbon-rich, 
with the carbon mostly in the form of 
graphite. The material is exposed and 
excavated from deep within the planet 
by impact cratering.

Like Earth’s moon and the other in-
ner planets, Mercury would have had 
a global magma ocean when it was 
young and the surface was very hot. As 
the molten rock cooled, the miner-
als that solidified within it would all 

– What did the black holes say when 
they collided?
– Nothing; they just waved.

Scott’s joke of the week

Mercury’s dark 
secret exposed: 
it’s pencil lead ASTRO COURSES IN CAMBRIDGE

Expand your knowledge of as-
tronomy at Cambridge’s Institute of 
Continuing Education, where regis-
tration for certificate and diploma 
courses is opening soon. Find out 
more at www.ice.cam.ac.uk/physi-
cal-sciences/part-time-qualifications

Also, look out for the six-week 
CAA/IoA Intro to Astro course start-
ing 13th April. Contact Brian Lister 
through www.caa-cya.org for details.

ROSETTA TALK AT THE AIRPORT
Paolo Ferri from ESA will be giving 
a lecture on the Rosetta mission 
at 6pm on 12th May at Marshall’s 
Cambridge Airport; e-mail aaron.
burns@marshalladg.com to attend.

Other things that 
caught our eye

Don’t forget—the IoA is hosting its annual Open Afternoon 
on Saturday 19th March, 2–6pm. 

There will be displays and demonstrations on human 
spaceflight, gravitational waves, Virtual Sky, fluid dynamics in 
space, X-ray astronomy, spectroscopy and much more.

The Exoplanet Travel Bureau will make a welcome return, 
the CAA will provide a make ‘n’ do activity for kids, and you 
can browse meteorites for sale or help construct a galaxy; 
there will also be a Tardis and Cybermen on site.

Astro talks will take place over the day, while our librarian 
Mark Hurn (right) will also give a series of presentations.

OPEN DAY IS HERE!

2.30pm » Gravitational Waves » Chris Moore & Alvin Chua
3.15pm » Astrophysics for Supervillains » Scott Thomas
4.00pm » The Universe, Smaller than You Think » Denis Erkal
4.45pm » Star Formation in Galaxies » Nimisha Kumari

LIBRARY PRESENTATIONS
2.45pm  »  The lost 
world of stereographs
3.30pm  »  A new 
almagest
4.30pm  »  Artistry in 
the sky
5.30pm  »  Astronimouse 
investigates

ASTRONOMY LECTURES

sink—with the exception of graphite, 
which would have remained buoyant 
and able to accumulate in the original 
crust of Mercury.

This primordial crust was then 
obscured by later volcanism and other 
geological processes, with enough of 
the carbon-rich material mixed into 
the overlying rocks to cause a global 
darkening of Mercury’s surface.

The identification of components 
from Mercury’s original crust paves 
the way to understanding and model-
ling the planet’s earliest geological his-
tory; in particular, it informs us about 
the various elements that were present 
around the Sun when the planets were 
forming.

The ring of dark material around the Basho 
crater on Mercury. Image: NASA/JHU APL/CIS


