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WELCOME to our weekly public 
open evenings for the 2018/19 

season. Each night there will be a 
half-hour talk which begins promptly 
at 7.15pm. Please note that the talk 
will be recorded and archived for 
online streaming.

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

Ghina Halabi
A journey from your backyard to the stars

TONIGHT’S SPEAKER

ASTRONOMERS have detected water 
in the atmosphere of HR 8799c, an exo-
planet around 130 light years away.

The system of planets orbiting the 
star HR 8799 is special to astronomers. 
In 2008, the system became the first 
ever planetary system to be ‘directly 
imaged’. In other words, astronomers 
were able to directly view the planets 
orbiting around the star (by carefully 
blocking the starlight), rather than 
inferring the existence of planets, as is 
normally the case. Four planets were 
seen orbiting the star (named HR 
8799b, c, d, and e). All four planets are 
large young gas giants, with masses 
ranging between 5 and 7 times the 
mass of Jupiter. Now, state-of-the-art 
observations of HR 8799c, which orbits 
its parent star every 190 years, have 
confirmed the presence of water in its 
atmosphere. 

The new study, led by Ji Wang at 
Ohio State University, used a sophisti-
cated technique to uncover this new 
finding, known as ‘infrared spectros-
copy’. The team observed the planet at 
wavelengths around 3.5 micrometers. 

This is an ideal wavelength for detect-
ing water, but is tricky to observe in, 
as the whole sky glows brightly in this 
part of the spectrum. “[This wave-
length] has gone largely overlooked 
before because the sky is brighter at 
this wavelength,” says Dimitri Mawet, 
a co-author of the study. “If you were 
an alien with eyes tuned to the L-band, 
you’d see an extremely bright sky. It’s 
hard to see exoplanets through this 
veil.”

This exciting discovery of water 
in the atmosphere of HR 8799c is 
hopefully just the start. The team hope 
to use these new results as a test case, 
aiming to discover water in the atmos-
pheres of smaller Earth-like planets. 
This will have to wait until more pow-
erful telescopes come online, such as 
the upcoming Thirty Meter Telescope 
and the European Extremely Large Tel-
escope, both planned for the 2020s.

“This is a springboard to our future 
Thirty Meter Telescope instrument,” 
says Mawet. “For now, we are learning 
a great deal about the myriad ways in 
which planets in our universe form.”

Water detected in the 
atmosphere of distant exoplanet

This image, captured using the Keck 
Observatory in 2008, shows the first 

exoplanetary system ever directly 
imaged. The bright light from 
the young star HR 8799 (centre) 
has been masked to reveal the 
near-infrared radiation emitting 
from its four orbiting planets. A 
new study has now confirmed 

the presence of oxygen in the 
atmosphere of the planet R 8799c. 

Credit: NRC-HIA/ C. Marois/W.M. 
Kick Observatory
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How many relativists does it take to change a 
light bulb? Two. One to hold the bulb and one 
to rotate the universe.

Joke of the Week

JUPITER’S moon Europa has long 
excited astronomers. The smallest 
of the ‘Galilean moons’, its smooth 
surface and thin oxygen atmosphere 
suggest that below the surface ice lies 
a moon-spanning watery ocean. Being 
pretty close to Jupiter, the planet is 
subjected to strong gravitational forces 
which compress and deform Europa 
over the course of its orbit. These forces 
(known as ‘Tidal Flexing’) are thought 
to heat Europa, potentially providing it 
with a warm interior. And the combi-
nation of a warm interior and a water 
ocean makes Europa an excellent place 
to study if we want to look for potential 
extraterrestrial life.

In many ways, Venus is a twin of Earth. 
It’s the closest planet to us, and the 
closest in size (at around 80% as mas-
sive as Earth). But in other ways, Venus 
is very alien. The thick, carbon diox-
ide-rich atmosphere causes a runaway 
greenhouse effect heating the planet to 
nearly 500 degrees Celsius, and it rains 
corrosive acid.

Maybe it’s unsurprising then that 
Venus has only been visited by a 
handful of missions over the last few 
decades. In fact, Venus specialists have 
often felt unhappy that their favourite 
planet has been somewhat neglected 
(compared to the popularity of mis-
sions to the Moon and Mars).

So, the announcement that the Indi-
an Space Research Organisation (ISRO) 
will be sending its first-ever mission 
to our Venus was warmly received. 
The mission will consist of an orbiter 

Europa also has more going on 
than meets the eye. The surface of 
Europa is far younger than the moon 
itself (somewhere between 20 and 180 
million years old), meaning that some 
yet-unknown thermal or geologic pro-
cesses must be replenishing it. Being 
such a fascinating and enigmatic place, 
Europa provides an excellent target for 
astronomers to study. 

A new study led by Samantha 
Trumbo at Caltech uses the Atacama 
Large Millimeter/submillimeter Array 
(ALMA) to make the first ever thermal 
map of Europa. ALMA is the perfect 
tool for this kind of work. Unlike 
optical telescopes (which have to see 

module (to be parked in orbit around 
Venus), along with a balloon module 
which will be dropped into Venus’s 
atmosphere.

Most excitingly, ISRO has 
announced a ‘call for collaboration’, 
inviting international scientists to 
submit proposals for experiments 
and instruments that could hitch a 
ride on the Indian mission. “Planetary 
exploration should be all about 
global partnerships”, said ISRO Chair 
Kailasavadivoo Sivan. 

Patrick McGover (of the Lunar and 
Planetary Institute in Houston, Texas) 
hopes this new mission will revive 
Venus science. “In the absence of new 
Venus missions and data, it is increas-
ingly difficult to generate support for 
students and early-career researchers 
interested in Venus” he says.

Given the popularity of missions to 

by reflected sunlight), ALMA uses 
long wavelength radiation to directly 
observe the thermal ‘glow’ from cool 
objects like Europa. “These ALMA im-
ages are really interesting because they 
provide the first global map of Europa’s 
thermal emission” Dr. Trumbo said.

The new thermal map promises to 
allow astronomers to better under-
stand the mysterious processes going 
on in Europa’s core. Trumbo says “Since 
Europa is an ocean world with poten-
tial geologic activity, its surface tem-
peratures are of great interest because 
they may constrain the locations and 
extents of any such activity.”

Mars (including IPSO’s own Mars Or-
biter Mission, along with NASA’s Spirit, 
Opportunity, and Curiosity rovers), this 
new Venus mission might just be the 
boost that Venus needs. 

ALMA makes first thermal map of Europa

Series of 4 images of the surface of Europa taken with ALMA, enabling astronomers to create the first global thermal map of Jupiter’s icy moon.

Credit: Sophia Dagnello

Upcoming Venus mission 
welcomes collaborators

Venus imaged by the Magellan spacecraft.
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