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WELCOME to our season of 
weekly public open evenings 

which will run through to the end 
of March 2017. Each night starts 
promptly with a short talk at 7.15pm 
in the lecture theatre: tonight we 
shall hear from John Ilee about 
Forming the most massive stars in 
the Universe. 

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

TONIGHT’S SPEAKER

John Ilee
Forming the most massive stars 
in the Universe
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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

PLUTO may harbour a slushy water 
ocean deep beneath the prominent heart-
shaped glacier on its surface. 

The light-coloured ‘heart’ in the close-
up images of Pluto returned by the New 
Horizons flypast last year was most likely 
created by the impact of a giant mete-
orite, which would have blasted away 
a huge amount of Pluto’s icy crust. The 
excavation would have left a giant basin, 
which then filled to a depth of several km 
with a mixture of frozen ices composed 
of what we mostly experience as gases 
on Earth: nitrogen, but also methane and 
carbon monoxide. 

But Pluto is cold, with temperatures at 
around -230˚C, so how could this ice sit 
atop an ocean?

Analysis of the spacecraft’s data shows 
evidence that the nitrogen ice may be 
constantly refreshing, convecting up from 
a weak spot at the bottom of the basin 
that lets heat escape from Pluto’s interior. 
The source of the inner warmth is not 
gravitational tidal heating (such as found 
in some moons around Jupiter and Sat-
urn), but heat released in the radioactive 
decay occurring within Pluto’s rocky core. 

Underneath the giant glacier, the tem-
peratures and pressures increase enough 
to allow a zone of water-ice that could 
be at least viscous and slushy, even if 
not a liquid, flowing ocean. This ocean is 

mostly water, probably with a smattering 
of ‘antifreeze’ present in the form of a hint 
of ammonia, to reduce its freezing point 
still further. This subsurface ocean puts 
stress on Pluto’s icy outer shell, causing it 
to bulge and crack to form the fractures 
seen in the New Horizons images. 

The original impact probably occurred 
well away from the equator on Pluto, but 
the weight of the growing pile of nitrogen 
ice that filled it would have then dragged 
the entire dwarf planet over - by as much 
as 60 degrees - relative to its spin axis, 
over a period of millions of years. This 
could be why the heart-shaped region, 
and its subsurface ocean, now lie on 
Pluto’s equator, almost exactly opposite 
from the direction of Pluto’s largest moon, 
Charon.

The subsurface ocean 
underneath Pluto’s heart
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Left: Pluto’s ‘heart’ as viewed by the New 
Horizons spacecraft in July last year. The heart 
measures some 1,200 miles across.
Credit: NASA/JHUAPL/SwRI

Bottom: A cutaway section of Pluto under the 
western half of Pluto’s heart, where dark blue 
represents the subsurface ocean and light 
blue the frozen crust that surrounds a rocky 
core. Credit: Pam Engebretson/UC Santa Cruz
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Man struck dead by lightning remains positive.

Scott’s joke of the week

An illustration of the star Kepler 
11145123, shown in comparison 

to the Sun. Credit: Laurent Gizon 
& Mark A. Garlick.

ASTRONOMERS claim to have discov-
ered the roundest (natural) object in the 
Universe. 

Stars are not perfect spheres. All stars 
rotate, and thus experience some flat-
tening due to the centrifugal force – the 
faster a star spins, the more squashed (or 
‘oblate’) its shape. Our Sun rotates with 
a period of 27 days, resulting in a radius 
some 10km larger at the equator than at 
the poles; even planet Earth shows this 
effect, with a difference of 21 km in polar 
and equatorial radii. 

But as distant stars appear as points in 
the sky (even through the most powerful 
telescope), how can we measure their 
shape? Astronomers measure their oblate-
ness using asteroseismology – the study of 
how stars pulsate, or oscillate. Periodic ex-
pansions and contractions of the star can 
be detected by following how its bright-
ness fluctuates with time, and from these 
astronomers can extract information 
about its shape. Some of the oscillations 
are sensitive to the physical properties 

of low-latitude regions, and others to the 
higher latitudes of the star. 

The Kepler space telescope has been 
observing the oscillations of a number 
of stars for over four years. An analysis 
of the fluctuations was applied to Kepler 
11145123, a slowly rotating star some 5000 
light years distant from Earth. This hot 
and luminous star is more than twice the 
size of the Sun, and rotating three times 
slower. The data reveal that the difference 
between the equatorial and polar radii 
of the star is only 3 km – that’s a tiny 
0.0002% of the star’s mean radius of 1.5 
million km. This makes Kepler 11145123 
the roundest natural object ever meas-
ured, and far rounder than the Sun.

THE endgame for the fabulous Cassini 
mission to Saturn is about to begin, with 
the spacecraft due to start an audacious 
series of 20 passes just beyond the outer 
edge of Saturn’s main rings. 

From the end of the month, the little 
satellite will make weekly loops around 
Saturn, taking it high above and below 
the planet’s poles, and approaching to 
within 7,800 km of the narrow F ring, with 
its wispy and ever-changing structure. 
This journey will provide incredible 
views of the rings, along with the small 
moons embedded within them, and the 
structures their gravity creates.

This is the start of Cassini’s Grand 
Finale, which begins in earnest in April 
2017, and involves a series of ever-risky 
moves for the spacecraft. A close flyby of 
Saturn’s giant moon Titan will reshape 

the spacecraft’s orbit so that, instead of 
passing outside the rings, it then orbits 
through the gap between the rings and the 
planet. Cassini will then make 22 plunges 
through this gap,  an unexplored space 
only about 2,400 km wide, enabling it to 
map the planet’s magnetic and gravity 
fields with exquisite precision and return 
ultra-close views of the atmosphere. 

The mission will come to a dramatic 
end on Sept. 15, 2017, after more than 13 
years studying Saturn, when Cassini will 
dive into Saturn, returning data about 
the chemical composition of the planet’s 
upper atmosphere until its signal is lost, 
as the spacecraft burns up like a meteor.

Distant star 
is roundest 
cosmic object

Cassini’s Grand Finale

SPOT JUPITER IN THE MORNING 
SKY!
There’s not much opportunity to be able 
to show you planets at our open eve-
nings this season; but that doesn’t stop 
you seeing Jupiter. The later sunrise is of-
fering the opportunity to catch the giant 
planet if you’re an early riser. It’s the 
brightest ‘star’ in the pre-dawn sky, fairly 
low down towards the south-east. Have 
a look at it through some binoculars and 
see if you can see the four largest moons 
to either side of its equator.

From the narrow F ring, to the gaps in the A ring, to the Cassini Division, the rings of Saturn are a 
masterpiece of gravitational sculpting by its moons.


