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

Heather Campbell will highlight a 
few of the new objects found by the 
Gaia satellite, and other interesting 
discoveries it has made during its 
first year of science observations.

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.

www.ast.cam.ac.uk/public

ASSUMING all goes well, the LISA 
Pathfinder spacecraft will be launched 
at 4.04am tomorrow morning.

This European Space Agency 
satellite is trialling the very sensitive 
technology required for picking up 
low-frequency gravitational waves.

Gravitational waves are disturbanc-
es in the curvature of spacetime that 
are expected to ripple out from astro-
physical events, such as the merging of 
two neutron stars or black holes.

Indirect evidence for these waves 
has existed since the 1970s in the form 
of binary pulsar measurements: the 
orbital periods of such systems decay 
at a predicted rate due to the emission 
of gravitational radiation.

However, the stretch-and-squeeze 
effect of gravitational waves on space-

time is miniscule; efforts are ongoing 
to measure it with current ground-
based interferometers, and now space-
based ones such as Pathfinder.

The direct detection of gravitational 
radiation will be confirmation of one 
of the last major predictions from 
Einstein’s theory of General Relativity, 
which celebrated its 100th birthday 
last month.

Gravitational waves would also 
contain additional information about 
the highly energetic events they are 
emitted from, and allow us to study 
the Universe beyond the Solar System 
through means other than light.

The Pathfinder mission is a proof-
of-concept test in preparation for the 
future ESA detector known as eLISA, 
due to be launched in 2034.

The Vega module carrying LISA Pathfinder is prepared for launch. Image: ESA/M. Pedoussaut

Listening in space for

LISA Pathfinder (left) will test the technology needed 
for space-based detection of gravitational waves. Images: 

ESA/ATG Medialab/Swinburne Astronomy Productions

gravitational waves
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A BLUE sky has been detected around a 
Neptune-sized exoplanet only 100 light-
years away (artist’s impression above). 

Terrestrial blue skies are produced 
by the way particles in the atmosphere 
scatter the Sun’s light; a team of astron-
omers have detected the same process 
in the air of the exoplanet GJ 3470b.

As the planet passes between us and 
its host star, its atmosphere filters the 
starlight, and the way it does this at 
different wavebands allows us to assess 
the composition of the planet’s air. 

GJ 3470b is the smallest exoplanet 
for which the scattering process has 
been observed. It is thought to have a 
thick, hydrogen-rich atmosphere that is 
responsible for scattering the light.

Image: NAOJ

Smallest exoplanet 
with blue skies found

Did you hear that scientists have discovered a 
new shade of the colour green? It’s sublime.

Scott’s joke of the week

A TRIO OF PLANETS IN THE MORNING
One benefit of the dark mornings in 
December: it’s easier to spot a line-up 
of planets in the sky before sunrise.

By around 6.30am, Venus will be 
the brightest object at 20° above the 
horizon to the southeast; Jupiter 
will also be bright at 40° height due 
south, and Mars is the faint orange 
object about halfway between them.

If you need added help in locating 
them, Jupiter will be just above the 
crescent Moon on the morning of 4th 
December, and Mars to 2 o’clock of 
the Moon two days later.

CRUMBLY COMETS DIM STAR’S LIGHT
Observations of the star KIC 8462852 
reveal it to show unusual variations 
in brightness, which are interpreted 
as dusty fragments of comets passing 
in front of it and temporarily block-
ing the starlight. 

While the Kepler spacecraft was 
monitoring the light of the star (along 
with thousands of others) for over 
four years, there were two occasions 
when its light was dimmed with a 
bizarre signal totally unlike anything 
seen in the other stars.

The dips in brightness were very 
deep and irregular, lasting for days to 
months at a time. The first explana-

Other things that caught our eye

RESEARCHERS from the IoA (including tonight’s speaker, 
Heather Campbell) have been involved in a new result that 
suggests there is a different way for black holes to launch 
their spectacular outflows. 

The scientists were tracking the bursts of light during the 
violent disruption of a star by a black hole; these happen as 
chunks of stellar material fall onto the black hole.

They noticed that the flashes were followed by a radio 
signal, indicating that some of this matter had been able to 
escape the black hole by travelling away in a jetted outflow 
at nearly the speed of light. 

Jets are often seen around accreting black holes, but we 
don’t fully understand how they are launched. The newly 
discovered system appears to behave differently, with short 
but loud bursts of radio emission occurring right after each 
injection of energy into the system by accretion of matter.

Radio fireworks suggest 
new type of black hole jet

While this has been seen where neutrons stars are sup-
plied with a large amount of fuel, it’s never been seen for a 
black hole until now, and strongly supports theoretical ideas 
that the process is the same everywhere—it just scales up in 
power according to the mass of the accreting object. 

The study hypothesises that every stellar disruption leads 
to a radio flare similar to the one just discovered. Ongoing 
surveys, such as the Gaia Alerts project led by the IoA, will 
find many more of these rare events.

Artist’s impression 
of an accreting black 

hole and its relativistic 
jet, which is a brilliant 

source of X-rays and 
radio waves when 
viewed head-on. 

Image: NASA/GSFC

tion suggested was that this signal 
could be created by a whole host of 
small, shattered remains of asteroids 
(or even larger planetary bodies) in 
orbit around the star.

But if so, the rocky, dusty mate-
rial should produce a faint glow at 
infrared wavelengths, which has not 
been detected despite a number of 
dedicated searches using a variety of 
infrared satellites. 

It seems that the material block-

ing the starlight must be much 
colder, and so instead it could be the 
debris from a family of comets in the 
process of crumbling apart—perhaps 
all following the same, very long, ec-
centric orbit.

In this way, the comet fragments 
could create a big debris cloud that 
would dim the star for a period, be-
fore moving off and leaving no trace 
of their presence as they evaporate.

Artist’s impression of KIC 8462852 behind a 
shattered comet. Image: NASA/JPL-Caltech


