
WELCOME to our weekly pub

lic open evenings for the 

2022/23 season. Each night there 

will be a halfhour 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 

16inch 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

information in the lecture theatre for 

those who want to stay on).

If you have any questions, 

suggestions or comments about the 

IoA Open Evenings please contact 

Matt Bothwell at 

bothwell@ast.cam.ac.uk.

Our weekly welcome

TONIGHT'S SPEAKER

 Floor Van Leeuwen
The Colours of stars
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A research team lead by Dr 
Benjamin Pope of the University 
of Queensland were able to 
investigate solar radiation storms 
using tree rings.

Very little known about 
radiation storms (huge bursts of 
radiation that can travel between 
the Sun and Earth) despite their 
potentially devastating impact to 
everyday life. As Dr Pope 
explains “We need to know 
more, because if one of these 
happened today, it would destroy 
technology including satellites, 
internet cables, longdistance 
power lines and transformers. 
The effect on global 
infrastructure would be 
unimaginable”.

When high energy radiation 
reaches the top of Earth’s 
atmosphere it strikes nitrogen 
atoms and transforms a fraction 
of these into carbon14, a 
radioactive isotope. This carbon
14 is the filtered through the air 
and oceans before eventually 
making its way into animals and 
plants, including trees. Since it is 
radioactive, carbon14 will 
gradually decay back into 

nitrogen. This makes it possible 
to determine the age of organic 
samples based on their carbon
14 content. 

In the past scientists have 
used this to track periodic 
changes in the Sun’s magnetic 
field, but also found spikes in 
carbon14 abundances that 
couldn’t be explained. The 
leading theory is that these 
sudden increases in radioactivity 
are caused by solar superflares. 
Earlier research suggests that if 
this were the case trees closer to 
Earth’s poles would record a 
bigger spike. Dr Pope and his 
team looked at a large sample of 
trees and did not observe this 
pattern. This result rules out 
superflares, but the true cause 
remains unknown. To pin down 
exactly what happens, more data 
will need to be collected.

“This is truly interdisciplinary 
science. Normally I think about 
beautifully clean, precise 
telescopes: it is much harder to 
understand the complex, 
interconnected Earth” says Dr 
Pope.

Tree rings reveal 
unexplained radiation storms
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A recent Martian storm coated 
the solar panels of NASA’s InSight 
lander with dust, blocking out the 
sunlight it needs to recharge. In 
the next few weeks it is expected 
to grow unresponsive and 
eventually stop working altogether.

InSight will be leaving behind an 
impressive legacy as the first and 
only spacecraft to study quakes on 
Mars. Since arriving on Mars in 
November 2018 it was able to 
detect and collect data on over 
1,300 marsquakes. From this it 
was possible to calculate the size 
of Mars’ core and the thickness of 
its crust.

Last month InSight provided 
data for five marsquakes, allowing 
researchers to determine that 
Mars’ mantle is richer in iron than 
Earth’s. InSight also detected 
seismic waves generated during 
two recordsetting impacts at the 
end on 2021. Analysing the 
spectral frequencies of these 
waves revealed low frequencies 
usually associated with volcanic 
settings. “There must be some sort 
of hot body or magma chamber – 
so active volcanism – in this 
specific area of Mars” says 
researcher Anna Mittelholz of 
Harvard University. All this 

information brings us closer to 
understanding how the planet 
formed and evolved over billions of 
years.

Though InSight will most likely 
stop communicating scientists 
expect to continue making new 
findings from the wealth of data it 
was able to collect, as they have 
with decadesold data on Moon 
quakes collected by Apollo. “I’m 
quite sure we’re going to do the 
same with Mars” says seismologist 
Anna Horleston of the University of 
Bristol. 

WANTED
Schrodinger’s cat: Dead and 
Alive

Joke of the Week

Marsquakes spotted by 
dying spacecraft

Image credit: NASA

is a measure of the total amount of 
water stored on land – such as in 
rivers, glaciers, soil and 
underground.
The amount of water stored, and 
its variability with time, is linked to 
climate change. For instance, as 
the air becomes warmer more 
water will evaporate and the 
amount of water on land will 
decrease. This can have negative 
implications for society, particularly 

in regions where drinking water is 
scarce. Being able to monitor  
water storage will not only result in 
a greater understanding of Earth’s 
climate, it will also allow for early 
warnings of extreme events – 
such as droughts.
This is where the MAGIC mission 
(Mass change and Geosciences 
International Constellation), comes 
in. When water is redistributed in a 
reservoir it causes tiny changes in 
the strength of Earth’s gravity, 
which can be monitored from 
space. By measuring Earth’s 
gravity, MAGIC will be able to 
track the motion and quantity of 
water in oceans, glaciers, snow, 
near the surface and underground 
 making it unique among all 
space sensing technology.

The Global Climate Observing 
System (GCOS) recently 
introduced terrestrial water storage 
as a new Essential Climate 
Variable, and it looks like scientists 
will be using MAGIC to help.
GCOS assesses existing climate 
observations and comes up with 
Essential Climate Variables, the 
observations required to effectively 
track Earth’s changing climate. 
The newest Essential Climate 
variable, terrestrial water storage, 

Observing Earth using MAGIC


