
THE JUPITER Icy Moons Explorer 
( JUICE) mission by ESA has just been 
approved to enter an “implementation 
phase”—the point at which the design 
of the spacecraft and its instruments 
really begins to take shape.

Even though the mission is not set 
to launch until 2022, the science teams 
need this much lead time to decide on 
the design of the instruments that it 
will carry, and then build them. 

JUICE should reach the Jovian 
system around 2030, and will study the 
diverse collection of the larger moons 
that orbit around Jupiter.

Particular attention will be paid to 

those that are thought to host inter-
nal oceans—Europa, Ganymede and 
Callisto—since these are potentially 
hospitable to life. The largest of these 
moons, Ganymede, is even larger than 
the planet Mercury.

JUICE will also observe Jupiter’s at-
mosphere, its faint tenuous rings, and 
its general magnetic environment.

While the first missions to Jupiter 
such as Pioneer and Voyager simply 
performed fly-pasts of the giant planet, 
JUICE will be the first to make an 
extended stay within the system since 
the Galileo mission of the late 1990s 
and early 2000s.
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TONIGHT’S half-hour talk begins 
promptly at 7.15pm, when visit-

ing Sackler Lecturer Sara Seager will 
tell us about recent scientific and 
technological developments that 
make the discovery of Earth-like exo-
planets achievable in the near term.

Her talk will be followed 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

Sara Seager
The search for Earth 2.0
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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
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CONNECT THE DOTS TO FIND JUPITER
Jupiter is skirting over the Eastern horizon and is now visible before midnight. It’s brighter than 
any star, and can be found by extending an imaginary line joining Betelgeuse and Bellatrix—
the top two stars of the constellation of Orion—down across the sky.

Preparation 
steps up 
for planned 
Jupiter probe

Artist’s 
impression 

of JUICE near 
Jupiter and one 

of its moons,  
Europa. Image: 

ESA/AOES



THE JAPANESE Space Agency is hoping to launch its second asteroid-explorer 
mission, Hayabusa2, this week.

Inclement weather at the Tanegashima launch site has already postponed the 
take-off twice. If successful, Hayabusa2 will be the second spaceprobe to return 
samples from an asteroid back to Earth; the original Hayabusa mission captured 
particles from the asteroid Itokawa and delivered them to Earth in 2010.

Hayabusa2 has a similar job, but will visit a type of asteroid expected to con-
tain more primordial material. The mission is also a test of new technology such 
as more durable ion engines, and improved guidance and navigation systems.

The robotic spacecraft won’t reach Asteroid 1999 JU3 until mid-2018, when it 
will survey the asteroid from a safe orbit for 18 months. At the end of this time, 
it will deploy a smaller explosive impactor device known as MASCOT (Mobile 
Asteroid Surface Scout); this will blast a small crater in the asteroid’s surface, 
thereby pushing fresh material out for the spaceprobe to collect.

A sample will then be returned to Earth in December 2020. As subsurface 
material suffers less weathering from exposure to heat or the wider space en-
vironment, its analysis will give a clearer indication as to the original chemical 
make-up of the space rock.
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Asteroid sampler No. 2 for Japan

WINTER solstice occurs on Sunday 
21st December, marking the shortest 
day in the Northern Hemisphere.

But already this week the sunsets 
start getting later again—even though 
the latest sunrise doesn’t occur until 
the last week of the year. The reason 
for this asymmetry is complicated, but 
it’s all related to the fact that the Earth 
goes round the Sun in an ellipse (i.e. an 
elongated orbit) rather than a circle.

The Earth is closest to the Sun dur-
ing the Northern Hemisphere winter, 
and due to the laws of planetary 
motion it will be moving at its fastest 
in its orbit at this time of year. This 
means it has to rotate just that little 

Sunsets to get later as
winter solstice nears

Artist’s impression of Venus Express 
skimming through the planet’s upper 
atmosphere. Image: ESA/C. Carreau

Two atoms bump into each other. One says, 
“I’ve lost an electron.”
“Are you sure?”
“Yes, I’m positive.”

Scott’s joke of the week

AFTER eight years of flying around 
Venus, ESA’s Venus Express mission 
is nearing the end of its mission.

It’s at this point that the science 
team can afford to get a little more 
adventurous, and attempt a few 
more risky manoeuvres than earlier 
in the mission.

For example, earlier this summer 
the spacecraft’s orbit was lowered 
to deliberately dip it into the upper 
parts of the Venusian atmosphere, 
and it spent a month “surfing” 
between altitudes of 130 and 135 km 
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Ageing Venus 
probe saves
the risk for last

(still twice as high as the clouds that 
blanket the surface of the planet). 

The probe detected variations 
within the atmosphere with height 
and with time; in particular, the 
air density increased by a factor of 
a thousand as it veered between 
altitudes of 130 and 165 km, and 
between the day and night sides of 
the planet.

When Venus Express runs out of 
power some time next year, it will 
tumble into and burn up in Venus’ 
atmosphere.bit more each day to return the Sun to 

directly overhead again (see diagram).
In fact, the Sun isn’t precisely over-

head at noon every day—and sundials 
only tell the correct time four times a 
year. The correction between the sun 
and our official clock time is known as 
the equation of time, and it changes 
most rapidly at winter solstice.

Artist’s impression of the 
asteroid probe Hayabusa2. 
Image: A. Ikeshita


