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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 
Floor van Leeuwen will be answering 
the question How do you measure 
the distances of stars?

The talk is followed by an 
opportunity to observe if (and 
only if…) the weather is clear. 
The Cambridge Astronomical 
Association will provide a floorshow 
outdoors on the Observatory lawns, 
relaying live images 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-inch 
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-
information in the lecture theatre for 
those who want to stay on.

TONIGHT’S SPEAKER

Floor van Leeuwen
How do you measure the distances of stars?
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SUPERNOVAE, the explosions of stars, 
have been observed by the thousands. 
In every case, the transient astro-
nomical event has signalled the death 
of a star.  Now astrophysicists have 
reported a remarkable exception: a 
star that has exploded multiple times 
over a period of more than 50 years, 
challenging existing theories on these 
cosmic catastrophes.

When the supernova iPTF14hls 
was discovered in September 2014 it 
looked like an ordinary supernova. 
But several months later, the scientific 
team noticed that the supernova, in-
stead of continuing to fade, was grow-
ing brighter. It was a phenomenon 
they had never seen before: a normal 
supernova rises to a peak brightness 
and fades over 100 days. Supernova 
iPTF14hls, on the other hand, grew 
brighter and dimmer at least five times 
over three years.

When the scientists examined 
archival data, they were astonished 
to find evidence of an explosion in 
1954 at the same location. Somehow 
this star survived that explosion and 
then exploded again in 2014. In the 
study, the authors calculated that 
the exploding star was at least 50 
times more massive than the sun and 
probably much bigger.

The earlier explosion in 1954 
provided an important clue, suggest-
ing that iPTF14hls could be the first 
example of a so-called pulsational 
pair-instability supernova. Theory 
holds that the cores of massive stars 
become so hot that energy is convert-

ed into matter and antimatter. This 
causes an explosion that blows off the 
star’s outer layers and leaves the core 
intact. Such a process can repeat over 
decades before a final explosion causes 
the eventual collapse of the core into a 
black hole.

However, these explosions are only 
expected to be seen in stars around in 
the early Universe when it was easier 
to create very massive stars of up to 
100 times the mass of the Sun. They 
should long be extinct by now so it’s a 
bit like finding a dinosaur still alive to-
day: if you found one, you would ques-
tion whether it truly was a dinosaur. 
There is also doubt raised by the fact 
that the energy released by iPTF14hls 
seems greater than can be accounted 
for by theory. 

Scientists are now continuing to 
monitor iPTF14hls, which remains 
bright three years after it was 
discovered, to see whether it might 
instead be a completely new kind of 
supernovae.

The star that would not die

The talk schedule for this term
 can be view

ed at:   w
w
w
.ast.cam

.ac.uk/public/public_observing/current

www.ast.cam.ac.uk/public

If you have any questions, suggestions or 
comments about the IoA Open Evenings 
please contact Carolin Crawford at 
csc@ast.cam.ac.uk or Matt Bothwell at 
bothwell@ast.cam.ac.uk. We tweet current 
astro-news and events as IOACOA.

Location of the supernova explosion in 1954 and 1993. In 2014 the star exploded again.

Artist’s impression 
of a supernova. 

Credit: NASA, ESA, 
and G. Bacon (STScI)
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Two atoms bump into each other.
One says “I’ve lost an electron.” 
“Are you sure?” 
“Yes, I’m positive.”

Joke of the Week

Powering Saturn’s 
active ocean moon

Plumes of water ice emerging 
from the surface of Enceladus.

Credit: NASA/JPL/SSI

According to a new study, heat from 
internal friction could power hydro-
thermal activity on Saturn’s moon 
Enceladus for billions of years – if the 
moon has a highly porous core.

Enceladus is a small moon, only 
500km across, with a bright surface 
composed of fresh, clean ice. Under-
neath this thick icy crust lies a subsur-
face ocean of water that is thought to 
be up to 30 kilometres deep.

The Cassini spacecraft discovered 
that towering, geyser-like jets of water 
vapour and icy particles – including 

The ALMA Observatory in Chile has 
detected dust around the closest star 
to the solar system, Proxima Centauri. 
The new observations reveal a glow 
coming from cold dust in a region 
between one to four times as far from 
Proxima Centauri as the Earth is from 
the Sun.

Proxima Centauri is the closest star 
to our Sun, lying just four light-years 
away.  It is orbited by the Earth-sized 
planet Proxima b at a distance of just 
7.5 million kilometres (approximately 
5% of the distance of the Earth from 
the Sun). Discovered in 2016, Proxima b 
is the closest exoplanet to the solar 
system. But there is more around this 
star than just a single planet. The new 
observations reveal emission from belts 
of cold cosmic dust.

Dust belts are the remains of mate-
rial that did not form into larger bodies 
such as planets. They are composed of 
particles of rock and ice varying in size 
from tiny dust grains, smaller than a 
millimetre across, up to asteroid-like 
bodies many kilometres in diameter.

The dust in the Proxima Centauri 

simple organics – spray out from warm 
fractures in the ice near its south pole.

The detection of tiny rock grains 
among the particles in the jets indi-
cates that hydrothermal activity – 
where hot water interacts chemically 
with rock – is taking place on the 
seafloor at temperatures of at least 
90 °C. The amount of energy required 
to produce these temperatures is more 
than scientists think could be provided 
simply by decay of radioactive elements 
in the interior – an important heating 
process within our own planet.

system is distributed into a belt that ex-
tends a few hundred million kilometres 
from the star – much further from the 
star than the planet Proxima b – and 
which contains a total mass of about 
one hundredth of the Earth’s mass. The 
material it contains is estimated to be 
at a temperature of about -230°C, as 
cold as that of the Kuiper Belt in the 
outer solar system.

The observations also hint at the 
presence of another belt of even colder 
dust about ten times further out. If 
confirmed, the nature of an outer 
belt is intriguing, given its very cold 

The source of energy powering this 
geological activity has been a mystery 
for the last decade; but it may now 
have been resolved by detailed con-
sideration of how the structure and 
composition of the moon’s rocky core 
could play a key role in generating the 
necessary heat.

Simulations have shown that if the 
global ocean surrounds a loose, rocky 
core with 20 to 30 per cent empty 
space, rocks in this porous core will 
flex and rub together as Enceladus 
orbits Saturn, generating the required 
energy. The loose interior also allows 
water from the ocean to percolate 
deep down, where it warms and 
interacts chemically with the rocks. 
The models show this activity should 
be at a maximum at the moon’s poles. 
Plumes of the warm, mineral-laden 
water gush from the seafloor and travel 
upward, perhaps melting the moon’s 
ice shell from beneath, thinning it to 
less than 10 km at the south pole. This 
same water is then expelled into space 
through fractures in the ice, spraying 
out into space.

environment far from a star that is 
cooler and fainter than the Sun.

The findings suggest that there may 
be other planets around Proxima Cen-
tauri yet to be found, their rich history 
of interactions resulting in the forma-
tion of the two dust belts.

Cold dust surrounds Earth’s nearest star
Artist’s impression of the dust belts 
around Proxima Centauri.
Credit: ESO/M. Kornmesser


