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

lin Crawford will tell us about the 
Juno spacecraft’s impending arrival 
at Jupiter on 4th July, as well as what 
we are hoping to discover about the 
gas giant and its moons.

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

FOR THE first time, scientists have 
observed ripples in the fabric of space-
time called gravitational waves.

These waves were generated by two 
black holes merging to form a larger 
one 1.3 billion years ago, and also mark 
the first time such a system has ever 
been observed.

This is a historic discovery, as it 
confirms yet another prediction of Ein-
stein’s 1915 theory of gravity—general 
relativity—and opens an exciting new 
window through which we can study 
the Universe.

The gravitational waves were 
detected on 14th September, 2015 by 
both of the twin Laser Interferom-
eter Gravitational-wave Observatory 
(LIGO) detectors, located at Louisiana 
and Washington in the US.

Based on the observed signals, sci-
entists estimate that the black holes in 
this event were about 29 and 36 times 
the mass of the Sun.

According to general relativity, a 
pair of black holes orbiting around 
each other lose energy through the 
emission of gravitational waves, caus-

LIGO makes first
detection of gravitational waves

ing them to approach each other over 
billions of years, and then much more 
quickly in the final minutes.

During the last fraction of a second, 
the black holes collide at nearly half 
the speed of light to form a single black 
hole. Some of their combined mass is 
converted to energy then, in the form 
of a strong gravitational-wave burst.

For the observed event, about three 
times the mass of the Sun was con-
verted in under a second—with a peak 
power output about 50 times that of 
the entire visible Universe!

We’ve known since the 1970s that 
gravitational waves exist, after the No-
bel Prize-winning discovery of a binary 
pulsar whose orbit is shrinking at the 
predicted rate due to gravitational-
wave emission.

 However, the new discovery is the 
first observation of the waves them-
selves, made by measuring the tiny 
disturbances they cause in space and 
time as they pass through the Earth.

Gravitational waves now promise to 
become a big part of multi-messenger 
astronomy, as they carry information 
about their astrophysical sources that 
cannot otherwise be obtained.

Aerial view of the LIGO detector in Louisiana. 
The two arms of the L-shaped interferometer 
extend 4 km out. Image: LIGO Laboratory

Simulated image of the binary black hole 
merger detected by LIGO. Image: SXS Lensing

Data from the gravitational-wave event, collected by the LIGO 
detector in Washington. Image: A. Simonnet (E/PO SSU)
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HUNDREDS of nearby but hidden galaxies have been stud-
ied for the first time, to see if they can account for a mysteri-
ous gravitational anomaly known as the Great Attractor.

Even though they are comparatively close (250 million 
light-years away from us), the new galaxies lie on the other 
side of our own galaxy, and so are normally blocked from our 
view by the stars and dust of the Milky Way.

However, a new study has used a radio telescope to peer 
through the obscuration and map this relatively uncharted 
region of space; about a third of the 880 galaxies in the sur-
vey were new discoveries.

In particular, several new large-scale structures were 
identified, including three galaxy concentrations as well as 
two new clusters of galaxies.

It is hoped that this study can help explain a phenom-
enon known since the 1970’s, where a region dubbed “the 
Great Attractor” is suspected of pulling the Milky Way and 

A photon goes to the airport to catch a flight.
The desk clerk says, “And do you have any 
bags to check in?”
“No,” says the photon, “I’m travelling light.”

Scott’s joke of the week

Galaxies behind Milky 
Way seen in radio waves

THE ROSETTA spacecraft’s Philae 
lander has finally been forsaken.

In November 2014, the European 
Space Agency made history when it 
landed Philae on the surface of Comet 
67P. The tiny robotic probe managed 60 
hours of concentrated science experi-
ments, before its batteries ran out and it 
went into radio silence.

There had been the slim possibility 
that communication could be re-estab-
lished as the comet rotated, potentially 
bringing Philae’s solar panels into view 
of the Sun.

But scientists have now finally 
given up, saying the lander is probably 
covered in dust and too cold to ever 
recover.

Rosetta will continue its own sci-
entific investigations at the comet till 
September this year, when it will be 
sent to crash onto the comet.

Comet castaway: All 
hope lost for Philae

Artist’s impression of the galaxies hidden behind the Milky Way. This 
illustration uses the actual positional data of the new galaxies, but a 
randomly generated image for each. Image: ICRAR

SPACE TELESCOPE OPENS ITS EYES
Installation of the primary mirrors in 
NASA’s James Webb Space Telescope 
has been completed. 

The telescope’s primary array of 
mirrors (below) is 6.5 metres across, 
but because it has to launch in a nar-
row rocket, it will unfold to full size 
only when the satellite is in space.

The next steps are to install the 
secondary mirrors and the science 
instruments at the heart of the tele-

Other things that caught our eye

hundreds of thousands of other galaxies towards it, with a 
gravitational force equivalent to a million billion Suns.

Given that an average galaxy contains 100 billion stars, 
finding hundreds of new galaxies behind the Milky Way has 
revealed a lot of mass we didn’t know about until now, and 
might shed some light on the nature of the Great Attractor.

scope. After that, the whole assembly 
will be subject to vibration testing to 
ensure it can survive a rocket launch. 

The JWST will operate at infrared 
wavelengths, detecting the light from 
exoplanets, obscured star-forming 
regions, and distant galaxies. It is due 
for launch in October 2018.

Image: NASA/C. Gunn

ASTRO COURSES AT CAMBRIDGE
The Institute of Continuing Educa-
tion at the University of Cambridge is 
offering a day school and a weekend 
course in the next couple of months.

In the first of a new series of 
astronomy day schools, explore the 
planets and other rocky bodies of 
our solar system and beyond at the 
“Rocky worlds and gas giants” course 
on 13th March.

No previous astronomy experience 
is needed. Find out more at www.ice.
cam.ac.uk/Astronomy-Day-March 

 Also, a non-mathematical intro-
ductory course on modern astron-
omy titled “From here to the edge 
of the observable Universe” will be 
taught by the IoA’s Robin Catchpole 
on 15th–17th April.

Visit www.ice.cam.ac.uk/Universe-
Weekend for details.


