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In the previous publication, you met our Team Leader. This time we will allow our Deputy Team Leader,
Mpati Boleme, to tell you a bit more about herself.

Further in this chapter we are going to elaborate a bit more about some of the scientific work being done
and maintained at SANAE IV, look at our weather summary for the month, share some interesting facts
about Antarctica, polar nights and more...
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In this issue:

Did You Know?

= - L

Did you know?

‘Antarctica’ derives from a Greek word which means ‘Opposed to the North’.
Antarctica is the world’s largest desert.
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We meet again, | would like to formally introduce myself and give
you a brief background of my life and how | ended up here in
SANAE IV.

I was born in Lesotho and | spend most of my childhood there.
Growing up in Lesotho was exciting and challenging at the same
time. My mother worked far from home and so my siblings and |
were always looking forward to her coming home after months of
being away. Till this day I can still remember how excited we would

get knowing that she is coming home the next day.

After completing high school, | enrolled in our national university to pursue an engineering degree.
My choice of career was inspired by one of my cousins who worked for a telecommunication
company in South Africa. Growing up, | always admired how well she did in a male dominated
career, | thought she was superwoman. | also wanted to defy the odds and be an inspiration to
young girls out there who think some careers are out of reach because they are female. Thank
goodness more and more young girls are choosing engineering as a career.

After spending two years at the National University of Lesotho | decided to change course and
apply to UCT. This could have resulted in an epic failure. | remember very well how worried my
mother was about me leaving home. She didn’'t understand my reasons and thought it was a
waste of time especially since | was doing well at university. The unknown is always scary but |
was convinced that UCT could offer me better resources and opportunities. | always look back at
the decision and honestly, | do not regret it because if | hadn’t made that bold move | wouldn’t
have had the opportunities | have now, the biggest one so far being the SANAP program. After
completing my degree in Electrical and Computer Engineering | went back home. | worked for a
year in Lesotho at an ICT company before | decided to go back to school, so | enrolled and
completed an MSc degree at UCT.

Fast forward to 2019, SANAE |V. Being part of this program is nothing short of amazing. At the
beginning, this was just a job for me, the opportunity came at a time that | needed it the most, and
four months later | still can’t believe | am part of this. | catch myself looking out the window and
just being amazed at this wonderland, the beauty and rarity of it all and how most people will
probably never get the opportunity to see it. The best thing for me about this place is also the
worst thing, the isolation. Being away from everything gives you the kind of peace and serenity
you can’t get back home, however, it can also get very lonely. The fact remains, the work that we
do here is very important and | am privileged to be part of it.

I am employed as an electronics engineer by the South African National Space Agency (SANSA),
I am one of the two engineers stationed here for a year to look after the agency’'s space weather
equipment. My responsibilities include maintenance, up keeping and upgrading the systems as
necessary. | look after the Very Low Frequency (VLF) systems, riometers and the magnetometers
which you will read more about in this issue of our newsletter.

I am really looking forward to spending the rest of the year in SANAE. 24-hour darkness will be a
strange experience for me but it gives me comfort that 57 other groups of people that came before
me have all gone through this and survived it. So here is to ten more months on this wonderful
continent.
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The South African National Space Agency (SANSA) was launched in 2010 after the SANSA Act of
2008 was passed aiming to bring all of South Africa’s space activities under one roof. South Africa
has a rich history in space research dating back to 1841, where there was a Magnetic Observatory
operating at the University of Cape Town. The Observatory was involved in several international
space science events which later resulted in the first South African Antarctic Expedition (SANAE

1) in 1959/1960. The research and work at SANSA focuses on space science, engineering and
technology. The work involves monitoring the Earth and its surrounding environment and using the
collected data to ensure that navigation, communication technology and weather forecasting
services function as intended.

SANSA operations fall into four programme areas:

1. Earth Observation which collects, processes, archives Earth observation data from satellites to
support policy-making, decision-making and sustainable development in South Africa.

2. Space Engineering develops, builds and tests systems for satellites. The aim is to develop and
launch South Africa’s own satellites.

3. Space Operations provides satellite tracking, launch support, in-orbit testing, and mission
control and space navigation.

4. Space Science maintains a range of infrastructure across southern Africa, Antarctica (SANAE
IV) and Indian Ocean (Marion Island) dedicated to studying the Earth’s magnetic field, the sun and
the near-space environment. The projects in these locations provide valuable space science data
for national and international research, as well as information that protects the technology,
communication and navigation systems in aviation and defence. Research done in these remote
locations is unique due to the fact that there are no other locations anywhere near these areas to
do the work. This division also hosts the only Space Weather Warning Centre in Africa.

SANSA systems at SANAE IV keep expanding, while the weather and the extreme conditions
make it very difficult to keep the systems up and performing at their peak, the data collected is
more than worth it in the science community. Systems include those that monitor Ozone levels,
magnetic field fluctuations and strength, atmospheric electron content, space weather plasma
currents as well as lightning strikes traveling along the earth’s magnetic field lines and GPS
scintillations that affect navigation.

Magnetometers

The Earth’s magnetic environment is the region surrounding the Earth extending from about a
hundred to several thousand kilometres above the surface. This is the region in which charged
particles are trapped and their behaviour is dominated by the Earth’s magnetic field. The Earth’s
magnetic field are the invisible lines surrounding the Earth produced by magnetised material or by
electrical currents. The Earth’s magnetic field protects us from space weather, which is a
consequence of the behaviour of the sun.
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The study of space weather, and as a result the Earth’s magnetic
field, is important in our everyday lives because the impact of the
sun (solar flares - the release of large amounts of energy) on our
planet can affect the technology we have become so very
dependent upon. Technology such as power grids, GPS and
satellites for communication and navigation. These are alll
vulnerable to space weather caused by the sun’s variability. To
understand the changes and the effects of space weather on our
environment, SANSA has implemented magnetometer systems to
measure the earth’s magnetic field, which is constantly changing
when the sun emits charged particles. By constantly measuring the
magnetic field, the scientists are able to observe how the field is
changing over a period of years.

Figure 1: DTU Magnetometer

SANSA has five magnetometer projects currently running at the SANAE [V base, namely:

1. DTU Magnetometer

2. Fluxgate Magnetometer

3. Overhauser Magnetometer
4. Pulsation Magnetometer
5. Rock Magnetometer

At any point and time, the Earth’s magnetic field is
characterised by a direction and intensity, which can be
measured. The Fluxgate magnetometer was the first to be
installed in SANAE IV around 2007. The Fluxgate
magnetometer is not very different from the DTU
magnetometer (which is the newest version) in operation and
functionality. These magnetometers measure the three
components of the magnetic field (D - magnetic declination, H - the horizontal component, Z - the
vertical component).

Figure 2: Magnetic field components

The overhauser measures the total field (F component), while the pulsation (or variation)
magnetometer measures the pulsations in the X and the Y components of the magnetic field. The
Rock magnetometer was initially implemented with the aurora alarm to monitor the fluctuations of
the magnetic field, which played an audio when the fluctuations exceeded the sensitivity value. At
the moment the system is just recording the values of the three components (X, Y and Z).

Very Low Frequency (VLF) Systems

VLF refers to the frequency range of 30 kHz to 300 kHz. These are
radio waves like the AM/FM signals you get; however, just at a lower
frequency. On our planet the most common source of VLF waves is
lightening. So, a lot of the VLF systems are mainly studying lightening
and its various impacts on our Earth’s environment.

The design of the VLF systems consists of a two loop antenna with one
loop in the North-South direction and the other in the East-West
direction, with each side of the loops about 7.6 metre long. The loops
are then connected to the data logging machines.

Figure 3: VLF Loop Antenna




SANAE 58 Newsletter. Chapter 3

There are currently four data capturing systems connected to the VLF antenna, namely:

1. DVRAS (Digital Very Low Frequency Recording and Ana  lysis System): This system
processes the broadband VLF signal and plots a spectrogram at set intervals. These are

then compiled in a single PDF file, which can then be used to inspect current and past
events.

2. AWD (Automatic Whistler Detector):  The system extracts portions of the VLF broadband

waveform that contains whistlers produced during a lightning strike. The system consists of
four computers.

3. WWLLN (World Wide Lightening Location Network): This is part of a global network of
VLF receivers that are used to pinpoint the location of lightening strokes in real time. This
network has been providing accurate locations and ties for lightening strokes globally since
2003. This information provides scientists with better global tracking of severe storms,
especially storms and hurricanes over the oceans.

4. UltraMSK: This system remotely senses the bottom side of the ionosphere (the region of the
atmosphere that is 50 - 1000km from the Earth’s surface) for magnetospheric disturbance.
There are a number of transmitters around the world, and they use known signals to track
the signal distortion.

Riometers

A Relative lonosphere Opacity Meter measures the background radiation from space.
SANSA has two kinds of Riometers:
1. Imaging Riometer that consists of an array of 64 sensors, and
2. Wide Angle Riometers , of which one operates at 30 MHz and the other one at 51.4MHz

Figure 4: Imaging Riometer with an array of 64 sensors
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Table 1. SANAE IV weather statistics as recorded for the month of May 2019.

T, degrees Celsius; %, percentage; m/s, meter per second; hPa, hectopascal.

Figure 5: Three charts indicating the monthly variations of atmospheric pressure, wind speed and temperature by
means of average, minimum, first quartile, median, third quartile and maximums, as measured on the hour of

every day of the month for the year 2019.
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The team
participating in a
wine tasting
event during the
month of May
2019

#9!! !

One of the important dates on our calendar for our team here at SANAE IV was the last sunset. This is
because we entered a polar night for the year where we will not see the sun rise above the horizon again
until end of July, beginning of August 2019. | will try to explain what polar nights are...

Our planet, Earth, rotates on an axis as it orbits around the sun. This axis passes through its centre and
meets the earth’s surface at two opposing points, called the “poles”. These points, the “true poles”
coincides approximately with the “geographical poles”. Antarctica is Earth’s southernmost continent and
contains the geographic South Pole.

The polar regions can, in one way, be defined and identified by its natural, permanent boundary of light.
Because of the way the earth’s axis is tilted, each geographical pole is tipped 23%2°from a plane vertical to
the earth’s orbit around the sun. The 23%°lines ar e marked upon globes and maps as the Arctic and
Antarctic Circles, 66%2°north and south latitudes r espectively. Upon each circle, for one 24-hour day in the
winter, the sun never rises (polar night). Conversely, for one 24-hour day in the summer the sun never sets
(polar day). As one moves further poleward from each circle, the length of the winter darkness increases
and the summer light increases, until at the poles themselves where there is 6 months where the sun is
continuously below the horizon and 6 months where it is always above it. At SANAE IV, our polar night will
last approximately during the winter, where the sun is below the horizon.

Figure 6: Author's drawing (MS Paint) indicating the earth's position in relation to the sun as it orbits around the sun,
with the poles are either within the light or the dark for approximately half of each sidereal year
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SANAE 58 Sponsors

DI1Y Electronics.
https://www.diyelectronics.co.za
3D printing parts and supplies.

Creation wines.
https://www.creationwines.com
Wines to get us through the difficult times, and the fun.

3D printing store.
www. 3dprintingstore.co.za

3D printing parts and supplies.

Adventure Inc.
http://www.adventureinc.co.za
Buffs and outdoor great.

Smart buy glasses.
https://www.smartbuyglasses.co.za
Amazing lifesaving Snow goggles.

Groot Constantia.
https://www.grootconstantia.co.za
Wines to get us through the difficult times, and the fun.

Ram Mountaineering.
https://www.rammountain.co.za
Outdoor gear.

The Bearded Man.
https://thebeardedman.co.za
Beard kits to keep these amazing beards under control and in check.

Tierhoek cottages and Organics.
https://tierhoekorganic.co.za
Dried fruit and jams to remind us of the fresh stuff back home.

Rapid 3D printing.
https://www.rapid3d.co.za

3D printing parts and supplies.

Delaire Graff.
https://www.delaire.co.za
Wines to get us through the difficult times, and the fun.

Origin Coffee.
http://originroasting.co.za
Coffee beans to keep us going in the dark winter months.

Flippen Lekka spices.
http:/flippenlekkaspices.co.za

Amazing spices that blow our socks off every time we used hem, favourites are the original and the Worcester.

Ultimate Heli

http://www.ultimateheli.com

A dartboard and charcoal for the year as ours was “forgotten” back home.
Thanks guys, you made every braai day this year happen for us.

We would like to thank each of our sponsors for making our year that much more durable and comfortable.




