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WELCOME to our weekly public 
open evening. This evening 

starts promptly with a short talk 
at 7.15pm in the lecture theatre: 
tonight Davide Fiacconi will be 
discussing Supermassive black 
hole binaries: the long journey to 
coalescence.

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” 
telescope. If we’re unlucky and it’s 
cloudy, we’ll offer you a cup of tea 
as compensation after the talk, with 
perhaps some more astro-informa-
tion in the lecture theatre for those 
who want to stay on.

TONIGHT’S SPEAKER

Davide Fiacconi
Supermassive black hole binaries: the long 
journey to coalescence
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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

FOR the first time astronomers have 
pinpointed the exact location of a “fast 
radio burst” - a type of short-duration 
radio flash of unknown astrophysical 
origin - and have used this to identify 
its home galaxy.

Fast radio bursts, brilliant and 
intense flashes of energy that blaze for 
a millisecond and then disappear, have 
puzzled scientists for years. The first 
burst was discovered in 2007. Since 
then, fewer than two dozen bursts 
have been documented, but scientists 
still believe that these bursts occur by 
the thousands each day.

Precise localisation of such a burst 
requires radio receivers separated by 
large distances, and which allow high 
resolution images to be constructed 
when these telescopes are used in 
combination. Such follow-up observa-
tions were made possible with the first 
discovery of a repeating source of Fast 
Radio Bursts, FRB 121102.

Prior to this discovery, astronomers 
had only indirect evidence that fast 
radio bursts come from far outside 
our Milky Way galaxy, because poor 
localisation and the lack of a repeated 
signal have prevented them from 

uniquely identifying their galaxy of 
origin. The new finding is critical 
because as it has allowed astronomers 
to precisely measure the distance to 
the source, we know how much energy 
it is producing.

The Very Large Array, a multi-anten-
na radio telescope in New Mexico, de-
tected a total of nine radio bursts from 
FRB 121102. The team followed up 
this observation with other telescopes 
to measure the distance to the radio 
source of over 3 billion light-years.

The galaxy hosting the Fast Radio 
Burst is surprisingly small - a so-called 
dwarf galaxy. This may be a vital clue 
to its physical nature: it might be that 
the source of the FRB bursts is the col-
lapsed remnant of a very massive star 
in such a galaxy. Alternatively, astron-
omers are considering a very different 
hypothesis in which the Fast Radio 
Bursts are generated in the vicinity of a 
massive black hole that is swallowing 
surrounding gas. To try and differen-
tiate between these two scenarios, 
astronomers are continuing to study 
FRB 121102 using the world’s premier 
radio, optical, X-ray and gamma-ray 
telescopes.

Mysterious ultra-powerful radio 
bursts finally located
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Artist’s impression of the dishes of a multi-antenna radio telescope making the first precision 
localisation of a Fast Radio Burst. Credit: Danielle Futselaar
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What do you get when you put root beer in a 
square glass? Beer.

Scott’s joke of the week

Two new NASA 
missions to explore 
the early solar 
system

Artist’s impression of the Psyche spacecraft 
targeting a metal asteroid.
Credit: SwRI and SSL/Peter Rubin

NASA has selected two missions which 
will open new windows on one of the 
earliest eras in the history of our solar 
system – a time less than 10 million 
years after the birth of our sun. The 
missions, known as Lucy and Psyche, 
are scheduled to be launched in 2021 
and 2023, respectively.

Lucy, a robotic spacecraft, is slated 
to arrive at its first destination, a main 
belt asteroid, in 2025. From 2027 to 
2033, Lucy will explore six Jupiter 
Trojan asteroids – these are asteroids 
trapped by Jupiter’s gravity, sharing the 
planet’s orbit. Because the Trojans are 
remnants of the primordial material 

that formed the outer planets, they 
hold vital clues to deciphering the 
history of the solar system.

The Psyche mission, expected to 
launch in October of 2023, will explore 
one of the most intriguing targets in 
the main asteroid belt – a giant metal 
asteroid, known as 16 Psyche. It is 
about three times farther away from 
the sun than the Earth, and Psyche will 
arrive there in 2030. The asteroid meas-
ures about 200 km in diameter and, un-
like most others (which are rocky or icy 
bodies) is comprised mostly of metallic 
iron and nickel, similar to Earth’s core. 
Scientists suggest that Psyche could 
be an exposed core of an early planet 
that could have been as large as Mars, 
but which lost its rocky outer layers 
due to a number of violent collisions 
billions of years ago. The mission will 
help scientists understand how planets 
separated into their layers – including 
cores, mantles and crusts – early in 
their histories.

ASTRONOMERS and geoscientists 
have combined forces to understand 
the chemical make-up of the host stars 
of exoplanets and what this implies for 
the planets themselves, particularly 
earth-like planets with the potential to 
sustain life.

Diversity in the chemistry of the 
host star can significantly influence the 
geological development of planets. For 
example, a planet must have the right 
mineral composition in order to sustain 
plate tectonics over geologic times-
cales. This is believed to be essential for 
life on Earth, as volcanoes and ocean 
ridges recycle elements between Earth’s 
crust and mantle, thus regulating  the 
composition of our atmosphere.

The scientists combine new ob-
servations of stars – particularly the 
signatures of different chemical ele-
ments in their atmospheres - with new 
models of planetary interiors to better 
understand the diversity of small, rocky 
exoplanet composition and structure. 
They focus on stars that have been 
targeted by the NASA Kepler mission, 

which was designed to find potentially 
Earth-like planets.

Two such stars, Kepler 102 and 407 
have a very similar luminosity to our 
sun. They each host planetary systems: 
the former has five known planets, and 
the latter hosts at least two planets, all 
of which have masses less than three 
times that of Earth.

The observations show that 
Kepler 102 has the same chemical 
composition as the sun, but Kepler 407 
has a lot more silicon. Geophysicists 
have modelled what this implies for 
the surrounding planets: the most 
Earth-like planet around Kepler 407 
would likely be rich in the mineral 

garnet; whilst one of the planets 
around Kepler 102 is probably rich 
in olivine, like Earth. A planet rich in 
garnet is less likely to have long-term 
plate tectonics, and therefore much 
less likely to be habitable.

This study shows that by studying 
the chemical composition of stars and 
their planets, astronomers can decide 
on the best targets for future missions 
searching for signs of life.

Exoplanet 
compositions in 
the search for life

Chemical composition of the interior of planets around the 
stars Kepler 102 and 407. Credit: Robin Dienel, Carnegie DTM


