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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

Manda Banerji
Hidden Monsters: Supermassive Black 
Holes Lurking in the Dust

TONIGHT’S SPEAKER

AFTER a journey of 485 million km, 
NASA’s InSight lander has successfully 
landed on the surface of Mars.

Launched back in May 2018, InSight 
travelled for 6.5 months before touch-
ing down on the Red Planet on Mon-
day 26th November. As always, landing 
on Mars is a difficult business. The 
thin Martian atmosphere doesn’t allow 
parachutes to be as effective as they 
would be on Earth. Not for nothing do 
NASA scientists refer to the process as 
‘seven minutes of terror’!

The landing process started when 
the lander module separated off from 
the main spacecraft (known as the 
cruise stage). At this point the lander 
module was travelling at 12,300 mph, 
and had to hit the Martian atmosphere 
at an angle of precisely 12 degrees. 
Any less and the probe would bounce 
off the atmosphere into deep space, 
like a stone skipping across a pond. 
Any steeper and the descent would be 
uncontrollable, and the probe would 
plummet to a fiery death.

After the initial atmospheric entry, 
a precisely choreographed sequence 
of events started. 3.5 minutes after 
the atmospheric entry, the lander 
deployed its parachute. Soon later, 
explosives were used to blow off the 
heat shield, and the landing gear 
was extended. And just 45 seconds 
before landing, the InSight probe itself 
dropped out of the lander ‘shell’, and 
used its landing rockets to bring itself 
gently down on to the Martian surface.

Amazingly, this whole process 
had to happen without any human 
intervention. From initial atmospheric 
entry to Martian touchdown takes 
around seven minutes. But Mars is 
currently around 8 ‘light minutes’ away 
– so any signals sent by the probe 
would only arrive after landing was 
fully complete.

But landing was successful. “Today, 
we successfully landed on Mars for the 
eighth time in human history”, said 
NASA Administrator Jim Bridenstine.

NASA’s InSight Lands on Mars

Left: An illustration of NASA’s InSight lander about to land the surface of Mars. Right: The 
Instrument Deployment Camera (IDC), located on the robotic arm of InSight, took this picture of 
the Martian surface on Monday November 26, the same day that the spacecraft touched down 
on the Red Planet. The image was relayed from InSight to Earth via NASA’s Odyssey spacecraft, 
currently orbiting Mars. Credit: NASA/JPL-Caltech.



2 — IOA PUBLIC OPEN EVENING — 28 November 2018

What did Mars say to Saturn?
Give me a ring sometime.

Joke of the Week

InSight’s Science mission

NASA’s new Martian probe, InSight, 
has a mission not shared by any other 
lander: to study the deep interior of 
Mars. And, by doing so, to shed light 
on the processes that formed the rocky 
planets in our Solar System (which in-
cludes Earth) billions of years ago. Mars 
is thought to host the most in-depth 
and complete historical record of the 
early Solar System, being big enough 

AS WELL as being groundbreaking 
for Martian exploration, the InSight 
mission heralded another ‘first’ – the 
first time nanospacecraft (known as 
CubeSats) have been used outside 
Earth’s orbit.

CubeSats are miniaturised satellites, 
made from 10×10×10 cm cubic units, 
which have been used in space science 
since the early 2000s. To date, they have 
been used as a cost-effective way to 
launch experiments and technologies 
that might not justify the full expense 
of a larger satellite.

The InSight mission marks the first 
time that CubeSats have been taken 
beyond Earth’s orbit. The InSight 
lander was accompanied by two of the 
nanospacecraft, which weighed in at 
just 13kg each. The tiny spacecraft were 
tasked with testing new miniaturised 
communication and navigation 
technologies.

to have experienced all the important 
processes, but small enough to have 
retained signs of those processes.

InSight - which stands for Interior 
Exploration Using Seismic Investiga-
tions, Geodesy and Heat Transport 
– aims to measure seismic activity, 
measure the rate of heat flow from the 
interior, estimate the size of Mars’ core, 
and find out whether the core is liquid 

The identical cubes are officially 
known as MarCO-A and MarCO-B, but 
NASA scientists lovingly refer to them 
as WALL-E and EVE (characters from 
the Pixar film WALL-E). 

Launching alongside the InSight 
spacecraft, the nanospacecraft were 
kept around 10,000 km either side of 
the main mission during the trip to 
Mars. While InSight descended onto 
the Martian surface (the “seven min-
utes of terror”), the Mars Cubes acted 
as a communications relay, reporting 
on the success of the landing in real 
time (rather than having to wait several 
hours for the lander itself to signal 
back, which is normally the case).

The success of the Mars Cubes 
means they are likely to be used for 
data relay in future space missions, 
including the upcoming “Exploration 
Mission 1” to our Moon.

or solid. All of this information would 
be the first of its kind for Mars, as previ-
ous missions have just concentrated on 
understanding the Martian surface – 
its canyons, volcanoes, rocks, and soil.

One of the most important instru-
ments is SEIS, a seismometer which 
will ‘listen’ for Martian tremors. SEIS 
was designed by a team at Imperial 
College London, and is so sensitive that 
when it was tested in an Oxford lab it 
picked up faint vibrations from church 
bells being rung nearby. By studying 
seismic waves travelling through Mars 
(known as marsquakes!), scientists will 
be able to tell what the Martian interior 
is made of. And this is important: a liq-
uid core would suggest that Mars once 
had a magnetic field, like Earth’s, which 
may have been able to shield any early 
life (before mysteriously weakening).

NASA said: “Each marsquake would 
be like a flashbulb that illuminates 
the structure of the planet’s interior. 
By studying how seismic waves pass 
through the different layers of the 
planet (the crust, mantle and core), sci-
entists can deduce the depths of these 
layers and what they’re made of. In this 
way, seismology is like taking an X-ray 
of the interior of Mars.”

Mars Cubes successfully assist the InSight landing

An artist’s illustration of the InSight lander using seismology to study Mars’ interior. The InSight 
mission will look for tectonic activity and meteorite impacts on Mars, study how much heat is 
still flowing through the planet, and track Mars’ wobble as it orbits the sun. This information will 
help answer key questions about the formation of the rocky planets of the solar system.

Engineer Joel Steinkraus uses sunlight to test 
the solar arrays on one of the Mars Cube One 
(MarCO) spacecraft at NASA’s Jet Propulsion 
Laboratory. Credit: NASA/JPL-Caltech

NASA/JPL-Caltech


