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THE SMALLEST exoplanet found to 
contain water in its atmosphere was 
announced by scientists this week.

Welcome to HAT-P-11b: a planet 
about the size of Neptune that lies 
some 124 light-years distant from 
Earth. It orbits around its host star 
once every five days, making it a warm 
world, thought to have a thick atmos-
phere surrounding a rocky core.

The upper parts of its atmosphere 
are unusually clear—without any 
clouds blocking the view, scientists 
have been able to measure the chemi-
cal composition of the exoplanet’s 
air as 90% hydrogen, with significant 
quantities of water vapour. This is 
done by observing when the planet 
lies between us and the star, look-
ing for the signature of absorption by 
molecules as the star’s light is filtered 
through the planet’s atmosphere.

Previously, water vapour has only 
been detected in the atmospheres 
of more Jupiter-sized planets. The 
fact that this has been achieved in 
HAT-P-11b—an exoplanet only some 
four times greater in size than the 
Earth—raises the possibility that soon 

we will be able to detect molecules in 
the cloudless atmospheres of smaller 
super-Earths (and maybe even Earth-
sized planets).

This would in turn help us to refine 
our understanding of the origin of 
different kinds of exoplanets, and thus 
how and why they differ from those in 
our own Solar System.
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WELCOME back to the first of 
a new season of public open 

evenings—here’s hoping for plenty 
of clear skies for stargazing!

Tonight’s half-hour talk begins 
promptly at 7.15pm, when Carolin 
Crawford will be talking about the 
Sun, our nearest star. It will be fol-
lowed by an opportunity to observe 
if (and only if…) the weather is clear.

The IoA’s historical Northumber-
land and Thorrowgood telescopes 
will be open for unaided-eye 
observations, and we will be staffing 
some smaller telescopes around the 
observatory lawns.

The Cambridge Astronomical 
Association will also provide an out-
doors floorshow relaying live images 
from three modern telescopes, with 
commentary.

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

TONIGHT’S SPEAKER

Carolin Crawford
The nearest star, our Sun

Clear skies, chance of rain: 
Water found on small exoplanet

Our weekly welcome

EXCITING claims of an observational signature left by the early and rapid infla-
tion of the Universe may not be as reliable as first thought.

In March we reported how the BICEP experiment had detected a pattern 
within the polarised light of the cosmic microwave background, indicative of 
gravitational waves set in motion by the incredibly fast expansion of space just a 
tiny fraction of a second after the Big Bang.

New results from ESA’s Planck mission have suggested that much more of the 
pattern could have been due to intervening dust grains in our own Milky Way 
than previously thought. Such particles can also produce a pattern of polarised 
light if they become aligned along the direction of magnetic fields in our galaxy. 
This new finding does not mean that the theory of inflation is wrong—only that 
we have not found observational proof of it yet.

The final verdict from Planck on this matter is not expected for a couple of 
months, but it does seem that evidence for inflation is going to be harder to 
discover than originally thought.

Cosmic inflation “proof ” may bite the dust
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PUBLIC OPEN EVENING

We tweet current astro-news and events 
as IoACOA. Please e-mail any questions, 
comments or suggestions about the IoA 
Public Open Evenings to Carolin Crawford 
at csc@ast.cam.ac.uk

www.ast.cam.ac.uk/public

Artist’s impression of HAT-P-11b weather: 
low-lying clouds under a clear upper 
atmosphere. Image: NASA/JPL-Caltech



2 — IOA PUBLIC OPEN EVENING — 1 October 2014

Mars at last: NASA, Indian probes settle into orbit
AFTER separate journeys lasting 10 
months, both NASA’s MAVEN (Mars 
Atmosphere and Volatile EvolutioN) 
and India’s Mangalyaan satellites have 
arrived into orbit around their new 
home, the Red Planet.

MAVEN’s primary science mission is 
to study the composition and structure 
of the Martian atmosphere, and to see 
how it is eroded by the Solar wind. 
Over the next few weeks, the spacecraft 
will be lowered into a highly ellipti-
cal path, taking 4.5 hours to orbit the 
planet and reaching as low as altitudes 
of 150 km so that it can sample the 
planet’s upper atmosphere.

The gradual evolution in the thick-
ness of atmosphere is thought to be 
highly relevant to understanding the 
way that Mars cooled over millennia—

changing from a warm balmy climate 
to the freezing dry desert conditions 
we see today. MAVEN will also provide 
long-term communications support 
for the rovers currently exploring the 
Martian surface.

Mangalyaan is India’s first satellite 
to be launched towards Mars, and it 
is of particular pride to them that the 
mission cost was only one-ninth of 
MAVEN’s. Admittedly, Mangalyaan has 
a smaller payload: its instruments will 
image the surface of the planet, and de-
tect how much methane is contained 
in the Martian atmosphere.

Methane is especially interesting, as 
it can be interpreted as an indicator of 
biological activity—and indeed might 
be the only way of detecting the puta-
tive Martian life that takes the form of 
microbes living underground.

The measurements taken by the 
Indian probe will be used together 
with those gathered by MAVEN, and 
by ESA’s Mars Express, which has been 
orbiting around Mars since 2003.

HOW ON EARTH DID THAT GET THERE?
Marine planckton have been dis-
covered living on the outside of the 
International Space Station.

Along with other microbes, they 
were found by astronauts after a 
spacewalk, in one of the samples rou-
tinely taken to monitor the build-up of 
pollutant from spacecraft engines.

It’s not just that they were found 
surviving the hostile conditions of 
space—the big question is how the 
organisms got there in the first place!

Either they were attached to 
one of the spacecraft modules and 
launched into space with it (although 
marine plankton are not a feature one 

normally associates with landlocked 
Kazakhstan), or they were blown to al-
titudes of over 400 km to settle on the 
ISS later—a new record for microbes 
in Earth’s upper atmosphere.

COMPLEX MOLECULE FOUND IN SPACE
Scientists have detected a complex 
organic molecule in interstellar space 
towards the heart of our Galaxy. 

The excitement about finding iso-
propyl cyanide in a star-forming cloud 
may not be immediately obvious to 
you, but its structure is closer to that 
of the complex molecules (such as 
amino acids) required for Earth-based 
life than other molecules previously 
detected in space.

LEARN more about the magnifi-
cence of Einstein’s theory of relativity 
and the feuds it has sparked across 
a century, in a talk by Pedro Ferreira 
on his new, highly acclaimed book 
The Perfect Theory.

Talk details: Friday 3rd October, 
Dame Bradbury’s School Theatre. 
Tickets available online at 
www.hartsdirect.co.uk/book-shop/
words-in-walden-festivals

The legacy of a 
perfect theory

The first picture of the Martian surface taken 
by India’s Mangalyaan mission. Image: ISRO

MEANWHILE, BACK ON THE SURFACE…

The Curiosity rover is back in investigative action at Pahrump 
Hills (left), drilling its fourth hole in Martian rock (inset).

The mission team are hoping to find further evidence 
for minerals that require abundant quantities of water to 
form—consistent with the theory that the Gale crater 
(Curiosity’s home on Mars) was flooded millions of years ago. 

The rover has spent most of the past months travelling 
towards its primary mission target: the sedimentary layers at 
the foothills of Mount Sharp, the central peak of the crater.

Images: NASA/JPL-Caltech/MSSS

– What do you do if you see a spaceman?
– You park in it, man.

Scott’s joke of the week

Other things that caught our eye


