NASSP

NEWS LETTER-3

Welcome to the third issue of the NASSP newsletter. The aim of the publication is to keep all
our colleagues and collaborators abreast of developments within NASSP as well as creating a
forum for commentary and discussion from individual nodes. Contributions, news and articles
relating to NASSP developments are most welcome - Prepared byNASSP-UKZN.
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NASSP Mission and Vision

To empower South African and foreign African students to embark upon PhD studies in astrophysics
and space science by providing them with the necessary skills, knowledge and inspiration. By
harnessing national expertise and resources and taking advantage of global network, NASSP is
committed to produce graduates whose qualifications are internationally competitive and locally
applicable. The programme will promote diversity and transformation while growing the next
generation of graduate astronomers and space scientists who can enter and contribute to the South
African work force, where mathematical skills and a command of research methods will be
advantageous.

To create human capacity in astronomy and space science, particularly in under- represented
communities, and to build a cohort of scientists at the core of an international network of African
astronomers, space scientists and citizens, who are bonded by the common experience of
schooling, interlinked both professionally and personally and able to make a major contribution to
the transformation of society.
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1. News from NASSP-UCT

1.1 NASSP-UCT end-of-semester celebration
The last NASSP exam took place on 12 June at UCT. Overall, the exams went well and we are expecting
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an admirable academic performance from all of our hard-working Honours and M.Sc. students. Well
done to all of you for making it through the first semester! The Honours students have another tough
semester of coursework ahead of them, starting 24 July. The M.Sc. students will now begin working on
their research projects. Good luck to all of you!

To celebrate the end of a successful semester, a social event was arranged that had our students
attending a show at the Iziko Planetarium. This was followed by dinner in the city. Below is one student’s
account of the evening’s events:

A series of shows were presented to us at the planetarium. The aim of these shows was to introduce the
upgraded lziko planetarium including its capabilities, project goals and the final product. The program
consisted of 3 previews and one main show. The first preview was about asteroids, followed by the main
show describing global technological advancements initially developed for Space and Astrophysical
research. This was followed by a presentation on the ways in which the planetarium might present a
range of scientific topics at a level suitable for school-going learners. The final presentation detailed how
the planetarium can be used to simulate different locations and orientations in space for example
simulating the field of a view as we head out of our galaxy.

Later that evening we went for dinner to an Ethiopian restaurant “Addis” in Cape Town. There we had
the opportunity to engage and celebrate Ethiopian culture. We broke “Injera” together and explored
Ethiopian cuisine in a celebration of goals attained and future experiences as we look forward to our
NASSP careers.

NASSP-UCT staff and students celebrate the end of semester at “Addis” an
Ethiopian restaurant in Cape Town

L{ UNIVERSITY OF ™
88 KWAZULU-NATAL n NORTHWEST UNIVERSITY N
g INYUVES! U YUNIBESITI YA BOKONE-BOPHIRIMA

NOORDWES-UNIVERSITEIT
. YAKWAZULU-NATAL

H;;\Iiunalh
esearc
RF Foundation

I ¢ 4 Depariment:

-3-_-\ - Science and Technology
V REPUBLIC QF SOUTH AFRICA




1.2 NASSP-SAAO Winter School 2017
The very first NASSP/SAAO Winter School was held at the facilities of the SAAO in Cape Town over a

decade ago in June/July 2007. Since then, over a hundred students from all over the country have
attended this Winter School. A number of them returned the following year to join the NASSP

NEWS LETTER-3

programme.

In brief, the Winter School is aimed at recruiting students from previously disadvantaged backgrounds
or historically black universities (e.g., University of Venda, University of Zululand, etc.) who are
completing their third year B.Sc. Physics and/or Mathematics. They have the opportunity to come to
Cape Town for two weeks and learn about various careers and the potential that astronomy has to
offer. Students who are interested after attending the school are encouraged to apply and successful
candidates then join the NASSP Postgraduate Bridging Programme. The next step is the NASSP Honours
programme.

This year, we are continuing with the Winter School tradition once again from 26 June until 7 July 2017.
The objectives remain the same: to recruit new faces to join the Postgraduate Bridging Programme and
to spread astronomy as far north and east as possible. Participating students will get the chance to
interact with many astronomers through lectures on various astronomy topics and social events
planned during the Winter School. In addition to that, we have two Professors, Donald Kurtz (University
of Central Lancashire) and Hiromoto Shibahashi (University of Tokyo) - both experts in astro-seismology
- who have agreed to present a lecture series throughout the two weeks. A number of SAAO and UCT
staff will also be involved in the Winter School through either lectures or social events. Some students
from the NASSP Honours and Masters programmes have been invited to come and help with tutoring
during this time. Participants will arrive in Cape Town on Sunday 25th June and depart on 8th July.
They will get a chance to visit the SAAO facilities in Sutherland during the first week as well as visiting
the SKA office during the second week. During the nights, they will conduct remote observing using
the telescope in Mahikeng and they will get a chance to reduce the data.

2.News from NASSP-NWU

2.1 My SANAE experience — Hester Schutte
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During the SANAE IV summer overtake, 1 December 2016 — 7 February 2017, | joined as a volunteer for
the South-African National Space Agency (SANSA). SANAE IV is the South African National Antarctic
Expedition base, located at Vesleskarvet in Queen Maud Land, Antarctica. The base is part of the South
African National Antarctic Program (SANAP) and its purpose is to provide a permanent year-round base
for scientists undertaking research projects and for engineers maintaining the scientific instruments.

Left: Off-loading from ship to Antarctic ice shelf
Above: Arrival of a cargo plane
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During the overtake we worked as a SANSA-team to maintain scientific instruments, namely the
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SuperDARN radar, interferometer, Ozone-monitor, Imaging and Wide-Angle riometer, VLF-antenna
and magnetometers. This entailed programming, electronic maintenance and hard field work in
extreme weather conditions.

Left: Skidoo’s, challengers, helicopters and bulldozers are common
SANAE vehicles
Right: The ozone monitor

As a physicist | have a deep appreciation for the
value and operation of scientific instruments.
This expedition gave me unique hands-on
experience with the equipment and a detailed
understanding about where the data | use,
originates.

Right:Work carried out on the interferometer
is done using a cherry-picker.
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An enthusiastic reception committee awaits the arrival
of researchers at South-Georgia Island.

3. News from NASSP-UKZN

3.1 NASSP Seminar series 2017
A series of NASSP seminars has been initiated this year and is planned to run on a weekly basis. The

format is a 35 — 40 minute presentation followed by questions. The first in the series was given by Dr
Matt Hilton on ‘Monsters of the Cosmos’.

The most monstrous objects in the Universe are galaxy clusters, which have masses ranging from 100
- 1000 trillion times that of the Sun. In this presentation Dr Hilton described the hunt for these massive
beasts using X-ray and Sunyaev-Zel'dovich effect surveys and what follow-up observations at other
wavelengths can tell us about their galaxy populations, the properties of their hot gas atmospheres
and the formation of structure in the Universe.

Dr Matt Hilton delivers
the first presentation
in the NASSP seminar
series 2017.
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In other NASSP seminar news,
Prof Michael Kosch from
SANSA gave a presentation

—
Ty

titled ‘The strange

phenomenon of black
auroras’.

Normal colourful auroras are caused by high energy electrons bombarding the atmosphere thereby
energising oxygen atoms and nitrogen molecules to release photons. In this presentation Prof Kosch
explained that black auroras also exist where the brightness is reduced relative to background
intensity. Black auroras have a motion and dynamic unique to themselves and this strange
phenomenon is best observed from Polar regions. During this seminar, Prof Kosch explored what is
known about black auroras as well as taking a brief look at the “adventures” of researchers who try
to understand them.

NASSP students and
staff attending Prof
Kosch’s presentation
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3.2 NASSP Honours 2017: Njabulo Mbanjwa - Top third-year student in Physics on
the Pietermaritzburg campus
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Mr Njabulo Mbanjwa graduated in 2017 with a Bachelor of Science degree in physics and Applied
Mathematics and was named as the top third-year student in Physics on the Pietermaritzburg
campus.

Njabulo matriculated from Injoloba Secondary School in his home town of Howick in 2013 and went
on to enrol at UKZN to study applied mathematics and physics on the advice of his high school
mathematics and physical science teacher.

During his undergraduate degree he obtained six certificates of merit, four of which were obtained
in his final year. The third year subjects in which he obtained certificates of merit were Classical
Mechanics and Quantum Physics, Numerical Analysis, Statistical Physics and Condensed Matter
and Atomic Spectroscopy and sub-atomic physics

In 2017, Njabulo advanced to Honours studies through the NASSP-UKZN node. During the second
semester honours students will complete a research project supervised by a staff member at one
of the three NASSP nodes. Nabulo has chosen a project titled “An Investigation of Pc5 Oscillations
during TRINNI Events” and will work under the supervision of Dr Zolile Mtumela and Dr Judy
Stephenson. Njabulo plans to go on to do research in Space Weather
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Njabulo has a unique life philosophy when questioned about his subject of choice, he
stated....”Physics has helped me gain an understanding of the world around me, the world inside
me and the world beyond me.”
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3.3 NASSP honours students attend international space weather camp

NASSP Honours students Njabulo Mbanjwa and Sanele Khanyile have been selected to attend the
International Space Weather camp (24 June — 22 July) hosted by SANSA. The camp will start at
University of Alabama in Hunstville (UAH), USA from 24 June — 8 July and then move to SANSA in
Hermanus from 9 — 22 July. The camp will provide an invaluable opportunity for students to learn
about space science and technology, with a focus on space weather. At UAH the focus will be on
heliophysics while in Hermanus students will be exposed to subjects such as space weather and its
impact on technology, magnetospheric and ionospheric physics, satellite and space science applied
technology and ground based space science instrumentation.

Left: Njabulo
Mbanjwa
Right: Sanele
Khanyile

3.4 UKZN NASSP tour to Cape Town

University of KwaZulu-Natal NASSP Honours and Masters students embarked on a tour of major
astrophysical and space science research facilities located in the Western and Northern Cape
provinces from 10™ to 13™ April. In charge of the group that travelled was Prof Sivakumar
Venkataraman, director of NASSP node at UKZN. The group left from King Shaka International Airport
early on Monday morning and werejoined in Cape Town by Prof. Thebe Medupe, currently based at
the Potchefstroom campus of North-West University.

That night they were welcomed by Prof. Kurt van der Heyden, head of the NASSP UCT node. The
UKZN students and researchers networked with their UCT counterparts while being treated to a
sumptuous braai. “I am very grateful to be here”, said Mr. Njabulo Mbanjwa, current NASSP UKZN
Honours student.
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UKZN NASSP Honours and Masters students 2017 and staff arrive in Cape Town.
Prof. Sivakumar Venkataraman and Prof Thebe Medupe appear in the front row.

UKZN NASSP Honours and Masters students 2017 and staff enjoy a braai with UCT
NASSP students and staff
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The following day students departed early for the South African National Space Agency (SANSA). Here
they were hosted by Prof Michael Kosch — chief scientist at SANSA. Apart from a personal tour around
the facility they also attended a lecture and practical exercise presented by Prof Kosch.

After lunch, the group left for Houwteq Space Centre, a subsidiary of Denel Spaceteq. Mr Deon
Lategan gave a lecture on satellites developed by Denel, these satellites are world class and proudly
South African. In particular, the Sumbandila satellite was discussed, this is a previous satellite made
largely by Denel in cooperation with SANSA. The primary mission of Sumbandila was to image the
Earth, on a budget of just R50 million. A discussion on EOSAT was also presented. This satellite is still
in the planning stages and is proposed to be completed by early 2019 on a budget of R400 million.
Furthermore, two nano satellites were scheduled to be launched during the week of 16™ April 2017
with ground control to be provided by Houwteq.

On Wednesday morning students attended a seminar by Prof. Kosch at UCT on sprites and their
relevance to South African weather and atmospheric science as a whole. This stimulating presentation
featured cutting edge research conducted by Prof. Kosch and his doctoral student.

After the presentation at UCT, students departed for Sutherland, enduring a tough drive through the
beautiful winelands and blazing Karoo heat. “This is amazing, we’re doing this for science”, said Chaka
Mofokeng, a UKZN NASSP Honours student who recently graduated with a degree in astrophysics
from the University of the Free State.

On arrival at Sutherland, students explored the town followed by a quick dinner at Hotel Sutherland.
They then departed for a night tour of the astronomical facility to view stars and planets using the
telescopes provided. “This is the first time | have got to see stars like this”, said Mr. Bernard Mmame,
UKZN NASSP Masters student from Malawi.

The final day of the trip saw students return to the astronomical facility braving the blistering cold in
the name of science to tour the Southern African Large Telescope (SALT), the largest optical telescope
in the southern hemisphere. Prof. Medupe presented a scaled model of the telescope and then took
students to see the telescope, which has been ground-breaking in terms of scientific and astrophysical

research advancement in the Southern Hemisphere.

UKZN 2017 NASSP Honours and
Masters students inside the
Sutherland observatory
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After the tour, students returned to the hotel for breakfast and then set off for the airport. The trip
was invaluable in revealing to students the infrastructure and potential made available to South
Africans and Africans through NASSP. Despite the tour being jam packed and strenuous, it signalled
hope for the future of South African science in terms of astrophysics and space science.

UKZN NASSP Honours and Masters students 2017 with SALT in background

Contact us !!!

We look forward to receiving contributions and feedback from nodes and
partners for our next newsletter.

Contact by email : nassp@ukzn.ac.za or nassp.ukzn@gmail.com
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