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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 Nick Bate will be 
telling us about Exploring the dark 
universe with Einstein’s telescope.

The talk is followed by an oppor-
tunity to observe if (and only if!) the 
weather is clear. The IoA’s historical 
Northumberland and Thorrowgood 
telescopes, along with our modern 
16-inch telescope, will be open 
for observations. In addition, the 
Cambridge Astronomical Association 
will provide a floorshow outdoors on 
the Observatory lawns, relaying live 
images from their telescopes and 
providing a commentary. If we’re un-
lucky and it’s cloudy, we’ll offer you a 
conciliatory cup of tea after the talk 
(with perhaps some more astro-in-
formation in the lecture theatre for 
those who want to stay on).

Our weekly welcome

Nick Bate
Exploring the dark universe 
with Einstein’s telescope

TONIGHT’S SPEAKER

Inset panels show a schematic view of a hot Jupiter and its host star as it was initially (top) 
and as it is now (bottom) after the star grew larger and redder, irradiating the planet more and 
causing it to expand. The main panel shows an artist’s impression of the red giant star rising 
above the planet’s horizon. Credit: Karen Teramura, UH IfA

EVER since astronomers first meas-
ured the size of an extrasolar planet 
17 years ago they have struggled to 
answer the question: how did the big-
gest planets get to be so large? Thanks 
to the recent discovery of twin planets, 
we are getting closer to an answer.

Gas giant planets are primarily 
composed of hydrogen and helium, 
and are at least four times the diam-
eter of Earth. Gas giant planets that 
orbit scorchingly close to their host 
stars are known as “hot Jupiters”; these 
planets have masses similar to Jupiter 
and Saturn, but tend to be much larger 
– some are puffed up to diameters 
greater than the smallest stars.

The unusually large sizes of these 
planets are likely related to heat flow-
ing in and out of their atmospheres. 
However, the theories that try to 
account for such planetary inflation 
are difficult to test, as we don’t have 
millions of years to see how a particu-
lar planetary system evolves.

In an attempt to solve the issue, 
scientists have searched through the 
data archives of NASA’s K2 mission for 

examples of hot Jupiters orbiting red 
giant stars. Red giants are stars in the 
late stages of their lives, which have 
significantly expanded in size during 
their companion planet’s lifetime.

Models of the efficiency with which 
a gas giant absorbs the heat from its 
star, and how it can transfer the energy 
deep into the interior, show that the 
planet would increase in size, and 
decrease in density.  The expansion 
of the host star into a red giant could 
be the trigger that then increased the 
energy input to a companion gas giant, 
causing it to puff up.

The search discovered two planets, 
each orbiting their host star with a 
period of approximately 9 days. Both 
planets have been observed to be 30% 
larger than Jupiter but only half as 
massive, thus fulfilling the criteria for 
puffed-up planets. 

There is insufficient data to test this 
theory of planet inflation; but the two 
examples found are certainly consist-
ent with the change in stellar radiation 
directly altering the size and density of 
a companion planet.

The mystery of the puffy planet
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Did you hear about the bones they 
found on the moon? It seems like the 
cow didn’t make it.

Joke of the Week

THE immediate vicinity of the super-
massive black hole at the centre of our 
Galaxy is a region wracked by power-
ful tidal forces and bathed in intense 
ultraviolet light and X-ray radiation. 
These harsh conditions are unlikely to 
favour star formation, especially low-
mass stars like our Sun. Surprisingly, 
new observations from the Atacama 
Large Millimeter/submillimeter Array 
(ALMA) suggest otherwise.

TWO telescopes have been used to 
measure the 3D motions of individual 
stars in a nearby galaxy, achieving an 
accuracy better than anything previ-
ously measured for a galaxy beyond  
the Milky Way. The motions provide a 
test of the currently accepted cosmo-
logical model.

The Sculptor Dwarf Galaxy is a 
satellite galaxy orbiting the Milky Way, 
300,000 light-years away from Earth. 
Astronomers combined datasets taken 
with the Hubble Space Telescope and 
the Gaia satellite – collected more than 
12 years apart – to measure the exact 
3D motions of stars within the Sculptor 
Dwarf Galaxy.

The yearly motion of these distant 
stars on the sky was measured to a 
precision which corresponds to less 
than the size of a pinhead on the Moon 
as seen from Earth. This accuracy was 
only possible due to the extraordinary 

The data have revealed signs of elev-
en low-mass stars forming perilously 
close – within only three light-years – 
to the Milky Way’s supermassive black 
hole. At this distance, tidal forces driv-
en by the black hole should be energet-
ic enough to rip apart clouds of dust 
and gas before they can form stars.

The presence of the protostars was 
revealed by the classic “double lobes” of 
material to each side forming a cosmic 
hourglass-like shape. Molecules such as 
carbon monoxide in these lobes glow 
brightly in millimetre-wavelength light, 
which ALMA can observe with remark-
able precision and sensitivity.

Surprisingly it seems that the 
conditions necessary to birth low-
mass stars may exist even in one of the 
most turbulent regions of our galaxy, 
and thus possibly in similar locales 
throughout the universe. The process of 
star formation may be far more robust 
than we thought.

resolution of both instruments. The 
large interval of time between the two 
datasets also made it easier to deter-
mine the movement of the stars.

Understanding how dark matter 
is distributed in these dwarf galaxies 
allows astronomers to test the validity 
of the currently accepted cosmological 
model. However, dark matter cannot be 
studied directly as it does not emit any 
light. Therefore, one of the best ways 
to map the influence of dark matter is 
to examine how its gravity affects the 
motions of stars within the galaxy.

The new results show that stars in 
the Sculptor Dwarf Galaxy move pref-
erentially on elongated radial orbits, 
suggesting that the density of dark 
matter increases towards the centre 
instead of flattening out, in agreement 
with the established cosmological 
model and our current understanding 
of dark matter.

THERE are around half a million 
pieces of junk in orbit around the 
Earth that pose a serious danger to 
satellites. How can we get rid of it?

The ‘junk’ consists of bits of dis-
carded rockets, defunct spacecraft 
and equipment dropped by astro-
nauts. Such debris can do serious 
damage to satellites: the impact of 
a single fleck of paint was enough 
to create a crack in a window of the 
International Space Station. The 
largest hazard is a satellite as large 
as a double-decker bus, which is still 
in orbit around Earth despite having 
stopped working in 2012.

The RemoveDebris spacecraft 
could be the answer: a £15m mis-
sion which will launch early next 
year. Equipped with a harpoon and 
net, the craft aims to capture orbital 
rubbish and drag it into a trajectory 
back to Earth where it will burn up 
in the atmosphere.

Artist’s impression of RemoveDebris (right) 
catching a satellite. Surrey Space Centre

How to clean up 
space junk

Discovery of infant stars near our 
galaxy’s supermassive black hole

Measuring 3D stellar motions 
with record-breaking precision

The Sculptor Dwarf Galaxy.
Credit: MPG/ESO

Double-lobe feature produced by jets 
from one of the newly forming stars.
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