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PROCEEDINGS 

Instruments for 
Advanced Science 

Mass spectrometers for vacuum, gas, plasma and surface science 

Residual Gas 
Analysis 
Perform RGA at UHV/XHV. Our RGA 
configurations include systems for UHV 
science applications including temperature
programmed desorption and electron/ 
photon stimulated desorption. 

Thin Film Surface 
Analysis 
Conduct both static and dynamic SIMS 
analysis with a choice of primary ions for full 
chemical composition and depth profiting. 
Our SIMS solutions include complete 
workstations and bolt•on modules. 

Plasma 
Characterisation 
Fully characterise a range of plasmas: RF, DC, 
ECR and pulsed plasmas. including neutrals 
and neutral radicals. Extend your analyses to 
atmospheric pressure processes using the HPR· 
60, with time-resolved mass/energy analysis. 
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CERN 

CSIR 

DUT 

FHIT 

HartRAO 

LRI 

NECSA 

NITheP 

NITheCS 

NLC 

NMISA 

NMU 

NWU 

RU 

SAAO 

SANSA 

SKA 

SU 

TUT 

UCT 

UFS 

UJ 

UKZN 

UL 

UNISA 

UniVen 

UP 

uwc 

UNIZULU 

WiPiSA 

Wits 

wsu 

European Organization for Nuclear Research 

Council for Scientific and Industrial Research 

Durban University of Technology 

Fort Hare Institute of T echnol 

Hartebessthoek Tadio Astronomy Observation 

Laser Research Institute 

Nuclear Energy Corporation of South Africa 

National Institute for Theoretical Physics 

National Institute for Theoretical and Computational Sciences 

National Laser Centre 

National Metrology Institute of South Africa 

Nelson Mandela University 

North-West University 

Rhodes University 

South African Astronomical Observatory 

South African National Space Agency 

Square kilometre Array 

Stellenbosch University 

Tshwane University of Technology 

University of Cape Town 

University of the Free State 

University of Johannesburg 

University of Kwa-Zulu Natal 

University of Limpopo 

University of South Africa 

University of Venda 

University of Pretoria 

University of Western Cape 

University of Zululand 

Woman in Physics in South Africa 

University of Witwatersrand 

Walter Sisulu University 
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Mathematica is the world's most powerful global computing 
environment. Features Include automated symbolic and 
numeric computation, Machine Learning, neural networks, 
dynamic interactivity, and a complete programming language. 

Wolfram System Modeler 

Using drag-and-drop from the built-in and expandable libraries, 
you can build industrial strength, multidomain models of your 
complete system. 

Expert Choice 

.WOLFRAM 
.. MATHEMATICA 

� 
Wolfram SystemModelet' 

expert choice· 
Make better, faster, more Justifiable decisions with Expert Choice. 
Application areas include Strategic Planning, Vendor Selection, 

HR, Risk, and Rescurce Allocation otl1trwi.u yo11·rr just gues1i,1g 

Systat 

New and Improved: More Statistics, More Graphs, Less Effortl 
SYSTAT has a 20 year track record of bringing you industrial strength 
statistics at an affordable price. 

LINDO 

SYSTAT 

Speed and ease-of-use have made LINDO Systems a leading 

nll developer of software tools for building and solving optimization □ 
models 

� 

Scientific, Technical and Engineering SOFTWARE 
We are the proud distributors of the following products in South Africa 

BLUESTALLION 
- technologies 

Sigma Plot 

The technical graphing standard used by over 100,000 
researchers worldwide. Now also includes the functionality 

of SigmaStat 

Origin is the complete solution for data analysis and technical 
graphing. Import data from Excel and then perform advanced 
analysis !including non-linear fits, FFT, ANOVA, etc) 

Hugin Expert 
Hugln is a tool which enables you to construct decision support 

systems using bayesian Networks and their extension lnfiuence 
diagrams. 

MathType is a powerful interactive tool for Windows and Apple OS 
that lets you create mathematical notation for word processing, 

web pages and presentations 

Anyfogic is a professional simulation tool for complex discrete, 
continuous, hybrid and agent based systems. Powerful and flexible, it 

Is used to model, simulate, visualize and analyze a diverse range of problems 

ORIGIN 

;ti 
HUGIN 
E X P E R T 

MathType 

��� 

�nylogic-
For a free evaluation or more information, please call (011) 447 9916 or email: info@bluestallion.co.za 

PO Box 786246, Sandton, 2146, South Africa 
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PHYSICS OF CONDENSED MATTER AND MATERIALS 

Rudolph Erasmus 
Wits University/ Rudolp,h.Erasmus@wits.ac.za 

NUCLEAR, PARTICLE AND RADIATION PHYSICS 

Bruce Mellado 
Wits University/ bruce.mellado@wits.ac.za 

Rudolph Nchodu 
!Themba Labs/ nchodu@tlabs.co.za 

WOMEN IN PHYSICS 

Rosina Modiba 
CSIR / rmahlan9ul@csir.co.za 

THEORETICAL AND COMPUTATIONAL PHYSICS 

Alan Cornell 
University of Johannesburg / acornell@uj.ac.za 

PHOTONICS 

Pieter Neethling 
University of Stellenbosch/ p,ietern@sun.ac.za 

ASTROPHYSICS AND SPACE SCIENCE 

Zama Katamzi 
SANSA / zkatamzi@sansa.or9.za 

PHYSICS FOR DEVELOPMENT, EDUCATION AND OUTREACH 

SamRamaila 
University of Johannesburg/ samr@uj.ac.za 

APPLIED PHYSICS 

Phil Ferrer 
Wits University / p,hillip,p,e.ferrer@wits.ac.za 
Tjaart Kruger 
University of Pretoria/ tjaart.kruger@up,.ac.za 
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Welcome Notes 
ATAT&T&T&T&T&T&T&T&T&T&T&T&T&T&T 

Y&T&T&T&T&T&T&T&T&T&T&T&T&T&T 

Prof Sibungile Muthwa on the 

Mandela Bench, South Campus 

Vice-Chancellor of 

Nelson Mandela University 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••• • ••••••••••••••••••••••• 

Nelson Mandela University carries the name of 

our namesake with great humility. We are also 

deeply cognisant of the responsibility that this 

places upon us to continuously live up to the 

ideals and principles that Nelson Rolihlahla 

Mandela worked to achieve throughout his life. 

We recall his words when he said: "It is in your 

hands to create a better world for all who live in 

it". This is particularly relevant during these 

times, as all of our lives are increasingly 

impacted upon by global sustainability 

challenges. It is a rallying call to scientists, 

researchers, academics and intellectuals to 

strive to pioneer and discover new ways to 

contribute to the sustainability of communities 

across the world. 

)Q proudly welcome you all to 
�is year's SAIP conference where

we will be celebrating the role of the
fundamental sciences in achie�
the global sustainability goals

�/�)

With this at the forefront of our minds, I 

proudly welcome you all to this year's SAIP 

conference where we will be celebrating the 

role of the fundamental sciences in achieving 

the global sustainability goals. Ours is an 

outward-facing university, primarily focused 

on being in service of society. One of our 

main goals is to use our scientific knowledge 

to solve real world problems in partnership 

with the industries and communities that they 

impact. Our physics department, with their 

strong focus on energy materials and fibre 

optics applications, is no exception. I trust 

that the conference will generate innovative 

ideas and stimulate possibilities for 

collaborative initiatives in our mutual quest to 

"CHANGE THE WORLD" for the betterment of 

all. 

I trust that you will enjoy and benefit from this 

year's scientific programme. I look forward to 

being informed about the outcomes of your 

hard work and scientific endeavours. 

Professor Sibongile Muthwa 

Vice-Chancellor of Nelson Mandela University 

@ 
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SAIP President 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I am delighted to welcome you to the 66th Annual 

Conference of the South African Institute of Physics (SAIP), 

hosted by the Department of Physics, Nelson Mandela 

University (NMU). The conference will run online between 

4-8 July 2022.This is the second time NMU has hosted this 

conference in 7 years. The circumstances this time round 

could be better but the generosity of NMU to step up once 

more is not lost on us. On behalf of the council of SAIP, I 

extend our gratitude to NMU in accepting our invitation to 

host the 2022 conference. We look forward to a 

conference full of stimulating presentations. 

The conference organisers have prepared a diverse 

programme of talks, poster sessions and plenaries 

representative of all divisions of our institute. Please do 

inspect the programme for detail at your leisure. 

SAIP2022 coincides with and will celebrate three main 

events, namely, the International Year on Basic Sciences 

for Sustainable Development (IYBSSD2022), the 100th 

anniversary of IUPAP to which South Africa is a founding 

member and the 10th anniversary of the discovery of the 

Higgs boson, the elementary particle eponymous to Peter 

Higgs, Emeritus Professor at the University of Edinburgh. 

Several activities aligned to these three big 

commemorations have been planned. One of the plenaries 

will be devoted to the 10th anniversary of the Higgs Boson. 

In view of the IYBSSD I would also like to single out the 

Winter schools whose topics, one on bridging the gap 

between industry and academia and the other, on use of 

biophysics to tackle public health problems, are topical 

and pick up on the theme of sciences for sustainable 

development. 
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There will be a supplementary event consisting of the 

physics in industry day on how physics improves 

quality of life. In view of the 100th anniversary of 

IUPAP, we invite you to the SAIP Day which will offer 

us an opportunity to look back, look ahead and 

consider the contemporary contribution of the SAIP to 

the national development of physics in South Africa. 

The SAIP annual conference is a fixture in our 

national physics calendar. The high number of 

registrations this year reflects its enduring appeal. I 

am particularly pleased at this because we have 

given much effort in the past months promoting the 

SAIP. Matters of common interest to all members will 

be discussed at the SAIP Annual General Meeting 

(AGM) on the final day of the conference. Please do 

attend. The meeting will be followed by the Prize 

Giving Ceremony to reward those who will excel. 

Finally, I want to express my gratitude to the 

organising and scientific programme committees of 

SAIP2022 led by Dr Lindsay Westraadt who have 

worked tirelessly to organise an excellent scientific 

programme and conference in difficult 

circumstances. In addition, I would also like to 

sincerely thank the SAIP Office, the Division and 

Forum Chairs, the Council of the SAIP and all else 

that have contributed towards the organisation of 

SAIP2022. 

Professor Makaiko Chithambo 

President: South African Institute of Physics 

On behalf of the Nelson Mandela University Physics 

department, we extend a warm Mandela welcome to you, 

the delegates of the 66th annual SAIP conference! This 

will be SAIP's second virtual conference. While it was our 

full intention to meet in person this year, the lingering 

uncertainties surrounding COVID-19 have determined 

otherwise. Nevertheless, following last year's successful 

conference and the fantastic foundation laid by the SAIP 

Office and the 2021 LOC, we confidently look forward to 

an engaging and productive conference with minimal 

hiccups! 

This year's conference is dedicated to the two-fold 

observance of the International Union of Pure and Applied 

Physics centenary celebrations (IUPAP 100) as well as the 

International Year of Basic Sciences for Sustainable 

Development {IYBSSD 2022). As such, the theme of the 

conference is "100 Years of Physics in Africa: Past, 

Present and Future", where we aim to celebrate the 

growth of physics in Africa over the last 100 years and, at 

the same time, look to the present and future, and unpack 

how Physics can address the sustainability challenges 

facing Africa. As a Physics department, it brings us great 

pleasure to address this theme, as the principles of 

sustainability underlie much of what we do at Mandela. 

Some of the highlights of the conference include two 

virtual winter schools, SAIP Day celebrations, Physics 

in Industry Day, a teachers' programme run in 

partnership with the DSI, and a full programme of 

world-class plenary and non-specialists talks. All 

these activities have been carefully and intentionally 

planned to appease both purists and applied 

physicists alike. Topics range from the discovery of 

the Higgs Boson to those addressing various aspects 

of sustainability including industry engagement and 

innovation, good health and well-being, quality 

education, gender equality and clean energy. 

We hope that you enjoy this conference and take 

advantage of the networking opportunities on offer. 

Despite their challenges, the last two years have 

shown us how resilient we are, both personally and 

as a society. Let's not wait for life to return to 

normal, let's thrive in the new normal. After all, that is 

what sustainability is all about. 

Best wishes, 

Doctor Lindsay Westraadt 

(LOC Chair) 

Professor JR Botha 

(SOC Chair) 
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Dean of the Faculty of Science 

Nelson Mandela University 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

On behalf af the Faculty of Science at Nelson Mandela On Education, the Science Faculty has established a 
University, it is an honour and privilege for me to Science Education Forum to address challenges of 
welcome you to the 66th Annual Conference of the quality education from Foundation Phase up to 
South African Institute of Physics (SAIP 2022). In postgraduate training. Our local outreach activities 
celebrating the International Year of Basic Sciences for are building capacity in rural areas, while our 
Sustainable Development (IYBSSD 2022/23) and the involvement in the ASP programme is making 
Centenary of the International Union of Pure and Applied contributions to the science education of the 
Physics (IUPAP) the Faculty of Science will be hosting a co

a;
ent. 

suite of activities including the hosting of SAIP 2022, the 
� Ph • d rt t • African School of Fundamental Physics and Applications , 

ur Y51�5 epa 
, 
men 15 

(ASP 2022) at the end of the year, as well as the African P aying a leading role in the fields of 
Conference on Physics and Applications (ACP 2023). innovation and clean energy.gg 

Sustainability is engraved in the core ideology of our 
Faculty, and our institution at large. The University's 
recent stellar performance in the 2022 Times Higher 
Education Impact Rankings is a testament to the 
institution's commitment to addressing the sustainability 
challenges faced by the world and South Africa in 
particular. Our faculty is proud to have played a major 
role in this achievement. 

As a faculty, our 15 departments are making significant 
contributions to achieving the SDGs of Quality 
Education, Innovation, Good Health, Clean Energy, 
Clean Water, Life on Land, and Life Below Water. Our 
Physics department is playing a leading role in the fields 
of innovation and clean energy. 
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The SAIP conferences are necessary for capacity 
building, networking and sharing of cutting-edge 
knowledge by local and international physicists. We 
are honoured to have played our part in ensuring the 
continuation of this important annual event. I know 
you will enjoy the SAIP 2022 Conference. I look 
forward to your presentations and discussions during 
the conference. 

Best wishes, 

Professor Azwinndini Muronga 
Executive Dean of the Faculty of Science at Nelson 
Mandela University 





Plenary Speakers 
ATATATATATATATATATATATATATATATAT 

�•T•T•T•T•T•T•T•T•T•T•T T•T•T•T• 

Dr Tjaart PJ Kruger 
�·························································· 

AY&•••••••··••&YAYA Y&YAYAYAYAYAYAY&Y& 

Department of Physics, 
University of Pretoria, 

South Africa 

Tjaart was fascinated with the complexity of biological 
systems and the possibility that physics provided one of the 
best toolkits to examine the processes of life at the 
fundamental level. He started with a solid foundation in 
Physics, Mathematics, and Applied Mathematics, capped with 
an MSc in Space Physics in Potchefstroom, before he switched 
to the field of Biophysics. He completed a PhD in Biophysics 
(cum laude) and a postdoctoral fellowship at the Vrije 
Universiteit Amsterdam in The Netherlands, after which he 
came back to South Africa to establish biophysics research at 
the University of Pretoria. His research focusses mainly on the 
primary processes of photosynthesis, which he investigates 
using various laser spectroscopy techniques and some 
theoretical approaches. He is particularly interested in the 
design principles of photosynthetic light-harvesting complexes 
and how these principles may be applied to improve the 
design and performance of organic solar cells. Another 
interest is to find ways to control light-harvesting processes 
using tools such as shaped light and metallic nanoparticles. 

His scientific contributions have received broad recognition: 
by the University of Pretoria (Academic Achievers Award, 
2017; Exceptional Young Researcher's Award, 2018), the NRF 
(Yl rating), the Royal Society of South Africa (Meiring Naude 
medal, 2019), the Albert-Ludwigs University of Freiburg in 
Germany through a prestigious fellowship in 2015, and the 
South African Young Academy of Science (SAYAS, 2019), 
where he currently serves as an Executive Committee 
member. The US National Academies of Sciences, 
Engineering, and Medicine recognised him in 2021 as an 
expert panellist in Quantum Biology, and in the same year he 
joined the Editorial Board of the Journal of Physical Chemistry 
Letters. He recently had the privilege to talk about his 
research on SAim. 

ABSTRACT 
Biophysics: an introduction to its science and applications 

The 21st century has been called the "century of biology'' since 
the biggest innovations are predicted at the intersection 
between biology and technology. Physics plays a key role in 
establishing this intersection. In fact, during the past couple of 
decades, biophysics has contributed to substantial advances 
in solving important and fundamental questions in biology and 
it is indispensable for confronting mankind's health challenges. 
Biophysics underpins large sections of the global bio
economy. A strong and diverse biophysics research and 
commercial sector is therefore vital for the success of the 
African economy. 

Biophysics bridges the complexity of life with the elegant 
physical laws of nature. It weds the complex beauty of biology 
with the rigour of physics. 

This presentation will serve as a broad introduction to 
biophysics with a particular emphasis on molecular biophysics. 
I will include a few examples of quantum biology that 
illustrate how we may draw inspiration from the biological 
world for our own quantum technologies. This will be followed 
by an introduction ta selected methods for manipulating and 
controlling the properties of individual biomolecules. I will 
conclude with examples from my own laboratory, showing 
how the photon emission signatures of individual light
harvesting complexes can reveal new biological functions. 
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Dr Lee-Anne McKinnell 

Y&T4Y4Y4T4T&Y4Y&T4T4Y4Y4T4T4Y4Y&T&Y4Y4Y4T&T4Y4Y4T4Y4Y4T4T&Y 

ATATAT&YATAT&T T AT T&T&T&TATA 

Managing Director at SANSA Hermanus 

Dr Lee-Anne McKinnell is currently the Managing Director 
responsible for the Space Science Programme and Hermanus 
Facility of the South African National Space Agency (SANSA). 
She holds a PhD in Space Physics from Rhodes University, and 
a MBA from the Business School Netherlands. In her current 
role Dr McKinnell represents South Africa on a number of 
international committees and working groups ensuring Africa1s 
interests are maintained in the field of space science and 
related technology. She is a champion for space weather 
applications and is leading the SANSA project to develop 
24/7 operational space weather capability for Africa. 

, 

As a current member of the SANSA Executive team, Dr 
McKinnell contributes towards the leadership team of SANSA 
utilizing her expertise as a Space Scientist combined with her 
facility and programme management experience to ensure 
sustainability of Space Science and the Hermanus facility 
within SANSA and South Africa. 

ABSTRACT 
The past, present and future of the Space Agency in Hermanus 

In 2021 the South African National Space Agency (SANSA) 
celebrated 80 years of Magnetic Observations in Hermanus as 
well as 10 years as part of the national Space Agency. The 
SANSA Hermanus campus has grown significantly over the 
past few years in both infrastructure and expertise. However, it 
should always be remembered that the foundation upon which 
the success of today has been built comes from the operations 
of the facility on magnetic principles. And these principles are 
embedded in a knowledge of Physics. Today SANSA Hermanus 
is a leading Space Physics institute that utilizes the research to 
operations value chain to provide products and services in 
Magnetic Technology and Space Weather. 
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The last 3 years have been especially significant for the facility 
as SANSA has implemented the growth strategy to be the 
leading space weather information provider in Africa. This 
presentation will explore how the past 81 years has laid the 
foundation for the Space Agency to become a leading 
institute on the international stage. The growth strategy that 
includes the new Space Weather Centre will be shared and 
how humble beginnings has led to international scientific 
recognition. 

Prof Matthias Wuttig 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

•••••••• •••••••••• 

RWTH Aachen University of Technology, Germany 

Prof. Matthias Wuttig currently holds the Chair of Physics of 
Novel Materials at RWTH Aachen University in Germany. After 
his PhD he spent time in Marseille, Tsukuba, Berkeley, Murray 
Hill (Bell Labs) and the Research Center Julich, before he 
moved to RWTH Aachen University in 1997. There he was 
speaker of the Strategy Council advising the University 
Rectorate, Dean of the Faculty of Mathematics, Informatics 
and Natural Sciences and has been the speaker of the 
Collaborative Research Center Nanoswitches since 2011. 

In the last ten years, he has also spent time at IBM's Almaden 
Research Center (San Jose), Lawrence Berkeley Laboratory, 
Stanford University, CINaM (Marseilles) as well as the Shanghai 
Institute of Microsystem and Information Technology (Chinese 
Academy of Sciences). Developing novel materials is the goal 
of Matthias Wuttig's work. 

In doing so, he relies on an unconventional approach, the 
development of 'treasure maps' to identify promising 
materials. This has enabled the identification of fundamental 
relationships between relevant material properties and the 
underlying chemical bonding mechanism. He is particularly 
interested in the design of materials for photonic applications, 
data storage and energy conversion. 
He has received various scientific awards and funding for his 
work, such as an Einstein Professorship of CSC and an ERC 
Advanced Grant. He is an elected fellow of the Materials 
Research Society and has published more than 400 papers 
(with about 25.000 citations (Web of Science)). 

ABSTRACT 
Functional Materials by Design: Developing Treasure Maps with Quantum Chemistry 

Scientists and practitioners have long dreamt of designing 
materials with novel properties. Yet, a hundred years after 
quantum mechanics lay the foundations for a systematic 
description of the properties of solids, it is still not possible to 
predict the best material in applications such as photovoltaics, 
superconductivity or thermoelectric energy conversion. This is 
a sign of the complexity of the problem, which is often 
exacerbated by the need to optimize conflicting material 
properties. Hence, one can ponder if design routes for 
materials can be devised. 
In recent years, the focus of our work has been on designing 
advanced functional materials with attractive opto-electronic 
properties, including phase change materials, thermoelectrics, 
photonic switches and materials for photovoltaics. 
To reach this goal, one can try to establish close links between 
material properties and chemical bonding. 

However, until recently it was quite difficult to adequately 
quantify chemical bonds. Some developments in the last 
decades, such as the quantum theory of atoms in molecules 
have provided the necessary tools to describe bonds in solids 
quantitatively. Using these tools, it has been possible to devise 
a map which separates different bonding mechanisms. This 
map can now be employed to correlate chemical bonding 
with material properties. Machine learning and property 
classification demonstrate the potential of this approach. 
These insights are subsequently employed to design phase 
change as well as thermoelectric materials. Yet, the 
discoveries presented here also force us to revisit the concept 
of chemical bonds and bring back a history of vivid scientific 
disputes about 'the nature of the chemical bond'. 
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Dr Sune Svanberg 
TAT&T&TAT&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T 

AT&T&Y&T&T T T &TATAT&T&T& 

Department of Physics, Lund University, Sweden 

Sune Svanberg obtained his PhD from University of Gothenburg 
in 1972, and is since 1980 professor of physics at Lund 
University, Lund, Sweden. During 30 years, he was head of the 
Atomic Physics Division, and during 20 years director of the 
Lund Laser Centre. From 2011 to 2021 he was also a 
distinguished professor at South China Normal University, 
Guangzhou on a part-time appointment. He holds 9 honorary 
doctor /professor appointments, is a member of 6 scientific 
academies, a fellow of 5 learned societies, and received 
numerous national and international awards, including 5 gold 
medals. 

He served on many boards and committees, including a 10-year 
membership of the Nobel Committee for Physics of the Royal 
Swedish Academy of Sciences. 

Based on a long career in basic atomic spectroscopy and 
high-power laser /matter interactions, his current research 
interests focus on laser spectroscopic applications to the 
environmental, ecological and biomedical fields. He has for 
many years been involved in capacity building in applied laser 
spectroscopy in Africa. 

ABSTRACT 
Laser Spectroscopy Applied in Environmental, Ecological, Agricultural and Medical Research 

Laser spectroscopy is a flourishing research area, which had 
major impact in science during recent years. In applied laser 
spectroscopy, the fields of combustion diagnostics, 
atmospheric remote sensing, agriculture and ecology, as well 
as biomedicine are prominent. An overview of certain 
applications of laser spectroscopy is given, with emphasis on 
the environmental, agricultural/ecological, and biomedical 
areas, as based on the experience of the author within these 
fields. Optical probing of the atmosphere using active remote 
sensing techniques of the laser-radar type will be discussed. 
Atmospheric objects of quite varying sizes can be 
studied.Mercury is the only pollutant in atomic form in the 
atmosphere, while other pollutants are either molecular or in 
particle form. Light detection and ranging (Lidar) techniques 
provide three-dimensional mapping of such constituents. 
Recently, the techniques have been extended to the 
ecological field. Monitoring of flying insects and birds is of 
considerable interest, and several projects have been pursued 
in collaboration with biologists. 
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Fluorescence lidar allows remote monitoring of vegetation 
and historical building facades. In agricultural applications, 
e.g., the fertilization levels of crops can be assessed. Drone
based techniques are now also augmenting the possibilities of 
fluorescence mapping of the environment. 

Fluorescence spectroscopy has important applications in 
tissue characterization, using similar methods as for 
environmental monitoring, but now on a smaller scale. 
Tumours can be eradicated using photodynamic therapy. Free 
gases related to the human body are found, e.g., in the lungs, 
the middle ear, and the sinus cavities. The gas in scattering 
media absorption spectroscopy (GASMAS) technique has 
proved useful in the monitoring of lung function in neonatal 
children, and shows promising potential in the 
characterization of otitis and sinusitis. 
The importance of cross-disciplinary work in solving important 

societal problems is emphasised. 

Dr Marie Clementine Nibamureke 
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Department of Zoology, University of Johannesburg 

Dr Uwineza Marie Clementine Nibamureke holds a PhD degree 
in "Aquatic Health" from the University of Johannesburg, South 
Africa. Her research interest is studying the potential effects of 
different chemicals compounds in surface water on aquatic 
organisms and human health. Today, Marie Clementine is a 
Postdoctoral Fellow at the Department of Zoology, University 
of Johannesburg. Her current project is investigating the 
effects of human pharmaceutical compounds detected in 
African aquatic environments on fish health. Different 
biomarkers are used to investigate the health of fish exposed 
to pollutants in water from the molecular to the organism level. 
The project is also studying innovated techniques of removing 
antiretrovirals from waste water. Marie Clementine is 
passionate about community engagement initiatives; she 
herself has started a community engagement project with 
mission is to raise awareness of communities on the safe 
disposal of expired and unwanted medicines. 

Marie Clementine is also an active member of scientific 
organizations which raises awareness to girls' education in 
STEM fields such as the Rwandan Association for Women in 
Science and Engineering (RAWISE) and the Organization for 
Women in Science for the Developing World (OWSD). She is 
also a co-convener of the community engagement initiative of 
the African Strategy for Fundamental and Applied Physics 
(ASFAP). Marie Clementine is deeply committed to the role of 
women in STEM fields, and as an aquatic scientist herself, she 
hopes to contribute to improving the health of aquatic 
ecosystems in Africa and the whole world. 

ABSTRACT 
strategic directions for sustainable development in Physics education and research in Africa 

In 2015, countries adopted the UN 2030 Sustainable 
Development Goals as a universal call to end poverty. Poverty 
is considered as one of the greatest challenges to sustainable 
development in Africa as approximately 80% of people in 
extreme poverty are located in Sub-Saharan Africa. The lack 
of proper education, jobs, infrastructures, and clean water are 
among the mains factors contributing to perpetuating poverty 
in Africa. 

Africa, with the youngest and fast growing population, with 
more than 60% of the world's arable lands and 30% of the 
world's minerals should not be lagging behind other continents 
in development. One of the ways to unlock Africa's potentials 
is education by addressing the existing gaps in needed skills in 
science and technology. Community awareness programs 
about environmental problems and cultural bias on girls' 
education are also needed to achieve sustainable 
development in Africa. An important key step in education is 
improving the teaching and learning of physics in Africa. 

Physics as the basis of all applied sciences can help in breaking 
the cycle of perpetual poverty in Africa by building sustainable 
renewable energy systems and finding solutions to social and 
environmental problems including water pollution and climate 
change. However, this cannot be achieved without the 
collaboration and communication between all stakeholders 
namely local communities, the scientific community, 
policymakers and international partners. 

This talk will focus on the activities and plans of the African 
Strategy for Fundamental and Applied Physics (ASFAP), an 
initiative launched by African Physicists living and working in 
different countries around the world in November 2020 with a 
vision to unlock Africa development through improved Physics 
education and research capabilities. Amongst ASFAP 
objectives are encouraging and strengthening physics 
education in schools (secondary and tertiary), young scientists 
capacity building, innovating scientific research and 
collaboration between countries, engaging the community 
through outreach programs, influencing directions of science 
strategies taken by policymakers and creating a proper cultural 
environment and conditions in which science in Africa can 
prosper. 
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Dr Danas Ridikas 
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Physics Section, Department of Nuclear Sciences and Applications, 
International Atomic Energy Agency, Vienna, Au
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Danas Ridikas holds a position at the International Atomic 
Energy Agency (IAEA) as a Section Head of Physics Section at 
the Department of Nuclear Sciences and Applications. The 
Physics Section is responsible for planning and implementing 
activities in the areas of (i) effective utilization of research 
reactors and accelerator-based neutron sources, (ii) fostering 
relevant research and development and applications using 
particle accelerators and nuclear instrumentation, and (iii) 
controlled fusion research and technology. The IAEA Physics 
Section also operates the Nuclear Science and Instrumentation 
Laboratory (NSIL), located at the Agency's Laboratories in 
Seibersdorf, which assists IAEA Member States to improve the 
effective utilization of nuclear spectrometry, compact neutron 
generators and related instrumentation by providing technical 
advice, training, OA/OC services, and other assistance on 
request. 

Danas Ridikas has a background of a nuclear physicist, with 
PhD in experimental nuclear physics in France and MSc in 
theoretical nuclear physics in Norway. He also holds a BSc 
degree in physics awarded in Lithuania and MSc degree in 
Environmental Sciences and Policy, accredited by the 
University of Manchester. In 2012 Danas Ridikas has been 
awarded a doctor habilitation degree in fundamental 
sciences. Before coming to the IAEA, Danas Ridikas has 
worked for almost 10 years at the French Atomic Energy 
Commission (CEA) as a senior scientist and, later, as a 
laboratory head in Nuclear Physics Division. 

ABSTRACT 
IAEA activities in support of nuclear physics research and applications 

Facilitation of development and promotion of nuclear 
applications for peaceful purposes and related capacity 
building are among the IAEA missions where Physics Section 
contributes most [l]. The relevant activities fall under the 
IAEA's program on nuclear science and cover three main 
thematic areas: research and applications with particle 
accelerators and neutrons sources (incl. research reactors), 
nuclear instrumentation and capacity building, and controlled 
fusion research and technology (incl. cooperation with ITER). 
As a result, the Section helps IAEA's Member to advance their 
capabilities and progress in materials research, energy, 
environment, food, agriculture, health care, cultural heritage, 
forensics, and some other fields with a direct socioeconomic 
impact. The Section also operates the Nuclear Science and 
Instrumentation Laboratory (NSIL) at Seibersdorf [2], located 
approximately 40 km south of Vienna. 
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The NSIL provides expertise, training and support in the 
effective utilization of nuclear instrumentation and analytical 
techniques in a broad range of applications, with a focus on 
mobile radiation monitoring, X-ray spectrometry, accelerator 
technologies, and compact neutron generators. This 
presentation will illustrate through a number of selected 
examples how the IAEA supports nuclear physics research and 
diverse applications in order to address key development 
priorities in many areas of societal importance and economic 
growth of the developing countries. In addition, some future 
plans on enhancing capabilities of the Nuclear Science and 
Instrumentation Laboratory as part of Physics Section will be 
highlighted, in particular by establishment of the neutron 
science facility and considerations for a compact ion beam 
accelerator. 

[l]https://www.iaea.org/about/organizationalstructure/depa 
rtment-of-nuclear-sciences-and-applications/division-of
physical-and-chemical-sciences/physics-section 
[2] https://www.iaea.org/publications/search/type/nuclear
science-and-instrumentation-newsletter 

Prof Wikus van Niekerk 
T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T&T 
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Dean of Engineering at Stellenbosch University 

Prof Wikus van Niekerk is the Dean of Engineering at 
Stellenbosch University. He holds a PhD from the University of 
California at Berkeley and an Executive MBA from the 
Graduate School of Business at the University of Cape Town. 

He completed his PhD on the active control of transient noise 
transmission in 1994. After holding the Sasol Chair in Vehicle 
Engineering at the University of Pretoria he moved to 
Stellenbosch University in January 2000. At Stellenbosch he 
has been Head of the Mechanics Division, Chair of the 
Department of Mechanical Engineering and Director of the 
Institute for Thermodynamics and Mechanics. He was the 
founding Director of the Centre for Renewable and 
Sustainable Energy Studies and played a leading role to 
establish research, education and training programmes in 
renewable energy and influence funding and policy priorities 
on the national level. He has a keen interest in solar and ocean 
energy. As Dean of the Faculty of Engineering he is responsible 
for six ECSA accredited engineering programmes with 3 000 
undergraduate and l 000 postgraduate students. Prof van 
Niekerk is a registered professional engineer with the 
Engineering Council of South African and has been practising 
as a consultant to industry for 25 years. 

He is regularly consulted by industry on a variety of areas 
including renewable energy systems and technology; solar, 
wind and ocean energy; and energy policy and research 
strategy. He has published more than 35 articles in refereed 
international journals and presented many papers at 
international conferences. 

Prof Van Niekerk is an honorary fellow of the South African 
Institution of Mechanical Engineering and a fellow of the South 
African Academy of Engineering and the Southern African 
Acoustics Institute. He is a member of the ASME and SESSA, 
and a Board Member of the South African Academy of 
Engineering and the Fraunhofer Chile Research Center for 
Solar Energy Technologies. He is also a Senior Advisor of the 
Fraunhofer Gesellschaft in Africa. 

In 2014 Prof Van Niekerk received the SAN EA Energy Award. 

ABSTRACT 
Scenarios for Powering the South African Electricity Grid to Supply the Electricity Demand in Future 

South Africa is grappling with a number of very serious 
challenges to supply the country with sufficient electricity to 
service the requirements of all sectors of the economy as well 
as the demand from all our citizens.Some of these are driven 
by global concerns, such as the carbon emissions from coal
fired power stations causing climate change, and others 
specific to the South African landscape, such as the collapse 
of the skills base of the staff of our national utility. 

In this talk we will review the current state of the electricity 
supply system in South Africa, the possible demand going 
forward and how we will be able to service this demand 
considering all the options available.We will focus on possible 
scenarios that may play out given our current context and 
constraints; discuss the benefits and risks of the various supply 
options; and theorise on the what may the best pathway in the 
short and medium term. 
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Prof Sir Tejinder Singh Virdee 
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Higgs Boson Special Lecture 
Professor of Physics at Imperial 

College, London 

Tejinder Virdee is Professor of Physics at Imperial College, 
London. Over the last 30 years Tejinder has concentrated on 
the physics and experimentation at CERN's Large Hadron 
Collide,. He is one of the two founding fathers of the Compact 
Muon Solenoid Collaboration (CMS) at the LHC and has 
played a major role in all phases of the experiment, from 
conception and design, through construction to the extraction 
of science. He was involved in almost all the key scientific and 
technical choices made for the experiment. He pioneered 
some of the techniques used in the discovery of the Higgs 
boson announced by the CMS experiment in July 2012, along 
with the sister experiment ATLAS. 
Tejinder was the Spokesperson (Leader) of the CMS 
Collaboration for three years, from 2007, a period that 
included the start of collision data taking, and was its Deputy 
Spokesperson from 1993 to 2006. 
Tejinder's current work involves studies of the newly found 
Higgs boson, search for physics beyond the standard model of 
particle physics and the design of the upgrades of the CMS 
detector for very high luminosity LHC running that is due to 
start in mid-2020's. 

Amongst the prizes he has won is the 2009 UK Institute of 
Physics (IOP) Chadwick Medal and prize, the 2013 European 
Physical Society-HEPP prize, the 2013 Fundamental Physics 
Prize, the 2015 IOP Glazebrook Medal and Prize, the 2017 
American Physical Society Panofsky Prize, and the 2020 Blaise 
Pascal Medal of the European Academy of Sciences. 
Tejinder was elected to the Fellowship of the Royal Society in 
2012 and was made Knight Bachelor in the 2014 Queen's 
Birthday Honours List. 
Tejinder is passionate about promoting the benefits of science 
and its importance in society. He funds diverse and impactful 
educational and scientific activities in schools and universities 
in Africa, India and the UK, and projects in sub-Saharan African 
countries, through the Virdee Grants, in collaboration with the 
UK Institute of Physics. 
Wikipedia: https:/ / en.wikipedia.org/wiki/T ejinder_ Virdee 

ABSTRACT 
The discovery of the Higgs boson 

At the Large Hadron Collide, (LHC) at CERN, Geneva we can 
probe our Universe moments after the Big Bang to tackle the 
questions about its origin, evolution and composition. These 
include: What is the origin of mass? What constitutes dark 
matter? How many dimensions of space and time do we live 
in? Why is the universe composed of matter and not 
antimatter? The answers have the potential of altering our 
perception of how Nature operates at the fundamental level. 

The discovery in July 2012 of the Higgs boson at the Large 
Hadron Collide, (LHC), one of the most important of this new 
century, completes the particle content of the standard model 
(SM) of particle physics, a theory that describes our visible 
universe in exquisite detail. 
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his talk will describe the long journey to the discovery of the 
Higgs boson, briefly recalling the physics aims, outlining some 
of the technological and engineering challenges faced during 
construction, and the making of the discovery itself. 

The talk also will discuss the prospects for the high-luminosity 
operation of the LHC, especially those related to the 
examination of the properties of the Higgs boson with larger 
data samples. 

Prof Shobhana Narasimhan 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Women in Physics in South Africa (WiPiSA) 
Jawaharlal Nehru Centre for Advanced Scientific 

Research, Bangalore, India and 
IAS, Technical University, 

Munich, Germany 

Shobhana Narasimhan grew up on the campus of a scientific 
institute in Bombay (now called Mumbai). She obtained her 
BSc from St. Xavier's College, Bombay, and her MSc from Ill 
Bombay. She obtained her PhD in physics from Harvard 
University. After holding postdoctoral positions at Brookhaven 
National Laboratory, USA, and the Fritz Haber lnstitut, Berlin, 
Germany, she returned to India and joined the faculty of the 
Jawaharlal Nehru Centre for Advanced Scientific Research, 
Bangalore, where she is currently heads the Computational 
Nanoscience group, and is a Professor in the Theoretical 
Sciences Unit. 
She has always has a strong interest in promoting women in 
science: as a student at Harvard, she helped to found the 
group 'Women in the Mathematical and Physical Sciences', and 
while she was a postdoc at Brookhaven she made the 
suggestion to the American Physical Society that resulted in 
the setting up of the "WIPHYS" bulletin board. 

She was a member of the IUPAP Working Group for Women in 
Physics. She has been a member of several national 
committees set up by the Government of India to help women 
in science, including the National Task Force on Women in 
Science and the Standing Committee on Women in Science. 
She is currently chair of the Indian Academy of Science's Panel 
on Women in Science. She is also currently an Anna Boyksen 
Fellow at the IAS, Technical University of Munich; this 
fellowship is intended for scientists with an interest in gender 
issues. 
She is an International Honorary Member of the American 
Academy of Arts and Sciences, and a Fellow of the National 
Academy of Sciences, India, and the Indian Academy of 
Sciences. 

ABSTRACT 
Women in STEM: a perspective from the Global South 

Almost everywhere in the world, women constitute a minority in 
the STEM workforce. A frequently misconception is that the 
number of women in STEM is particularly low in the Global 
South. In fact, on plotting the percentage of women in the 
STEM workforce of a nation versus its per capita income PPP, 
one obtains an inverted U: as a country becomes richer, the 
percentage of women in STEM rises sharply, then falls slowly. 
Economically richer and poorer countries also tend to show 

differ patterns of retention in STEM ; in economically 
developed countries, the main problem seems to be in 
attracting girls to studying science, whereas in developing 
countries, one sees a big dropout among women studying 
science after the tertiary level. 

Of course, women in STEM in developing countries have to 
deal with a lack of infrastructure and resources, and also 
frequently face societal challenges and biases, both within and 
outside their countries. 
One effort to address the problems faced by women physicists 
in the developing world is the Career Development Workshops 
for Women in Physics that have been held since 2013 at the 
ICTP in Trieste, Italy, and also at the new ICTP-EAIFR in Kigali, 
Rwanda. I will briefly describe the structure of these workshops, 
and some of their success stories. 

Page 24 



Winter School 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • • 

SUSTAINABLE RESEARCH: BRIDGING THE GAP BETWEEN ACADEMIA 
AND INDUSTRY 

1 JULY2022 

CHAIR: IGLE GLEDHILL, WITS SCHOOL OF MECHANICAL, INDUSTRIAL & 
AERONAUTICAL ENGINEERING 

Time Topic Presenter 

9:00 - 9:10 Welcome Dr Priscilla Mensah 

Francesco 
Petruccione, UKZN 

9:10 -9:55 
Drivers for industry engagement and School of Chemistry 

research commercialisation and Physics -
Quantum Research 

Group 

Research to impact: Trends in 
Jaci Barnett, Oxford 

9:55 -10:40 knowledge exchange and 
University Innovation 

commercialisation 

10:40 - 11:00 Tea Break 

Legal limitations and funding 
Tinus Vorster, NWU 

11:00 -11:45 Research Support 
opportunities 

Department 

11:45 - 12:30 PanelO&A 

12:30 -13:30 Lunch Break 

Margret Cullen, 
13:30 - 16:30 How to create a business plan NMU Business 

School 
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BIOPHYSICS IN CONFRONTING HEAL TH CHALLENGES 

1 JULY2022 

CHAIR: TREVOR SEWELL {UCT) 

Time Topic Presenter 

9:00 - 9:05 Welcome and Introduction Trevor Sewell {UCT) 

Plant health: resolving molecular 
9:05 -9:50 photoprotection mechanisms using Tjaart Kruger {UP) 

single-molecule spectroscopy 

Breaking the diffraction limit: Brief 
9:50 -10:35 take on superresolution imaging Gurthwin Bosman {SU) 

techniques 

10:35 -11:00 Tea/Coffee break 

Using genomic sequence data to 
11:00 -11:45 understand the evolution of viruses Darren Martin {UCT) 

like SARS-CoV-2 

The role of biophysics in driving 
11:45 -12:30 vaccine development in the 21st Martin Friede {WHO) 

century 

12:30 -13:30 Lunch 

Molecular dynamics for the Tristan Croll 
13:30 -14:15 interpretation of Cryo-EM and {Cambridge Institute 

X-ray crystallography for Medical Research) 

Cryo- EM reveals dynamic 
14:15 -15:00 mechanisms at the heart of an ace Lizelle Lubbe {UCT) 

blood-pressure regulating enzyme 

t 

t 

n(;h Advances in cryo-electron Bridget Carragher 

Q <t: • K) 15:00 -16:00 {New York Structure
�?

' 
� 

X. \ "
v- -

• 

microscopy automation: Better, 
faster, cheaper, smarter Biology Center) J< • � 

C(j-J 
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PROGRAMME / GENERAL TIMETABLE

Opening function

10th Anniversary of Discovery of Higgs 
Boson: Prof Sir Tejinder Singh Virdee

Chair: Mellado, Bruce

Council meeting with HODs

Plenary 3: Dr SVANBERG, Sune
Chair: Neethling, Pieter

Plenary 2:
Dr KRÜGER, Tjaart

Chair: Ferrer, Phil

L U N C H BREAK L U N C H BRE AK L U N C H BRE AK 

11:30 - 12:00

12:00 - 12:15

12:15 - 13:00

13:00 - 14:00

14:00 - 14:45

15:00 - 16:30

10:30 - 11:15

09:30 - 10:15

09:00 - 09:15

 Plenary 1:
Prof. VAN NIEKERK, Wikus

Chair: Ferrer, Phil
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Oral presentations Oral presentations

&

Industry Day

8 JULY 20227 JULY 20225 JULY 20224 JULY 20221 JULY 2022 6 JULY 2022

Poster session
(judging)

Division meetings
Council meeting with

division chairs
Closing ceremony

and prizegiving

Plenary 5: Dr RIDIKAS, Danas 
Chair: Maleka, Peana

Plenary 7: Dr NIBAMUREKE, Marie 
Clémentine U. 

Chair: Ramaila, Sam

Plenary 6:
Prof WUTTIG, Matthias 

Chair: Erasmus, Rudolph

The SAIP: Past, Present and 
Future (Prof GLEDHILL, Igle; 

Prof CHITAMBO, Makaiko)
Chair: Naidoo, Deena

Annual General Meeting (AGM)

L U N C H BREAK L U N C H BREAK W i P i S A L U N C H  

17:00 - 18:30
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Poster session

Plenary 4:
Dr MCKINNELL, Lee-Ann
Chair: Katamzi-Joseph, Zama

WiPiSA: Prof Shobhana 
Narasimhan

Chair: Modiba, Rosinah
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Studying the Production of a Singlet Scalar
5 at Future e+ e- Colliders with
2 Deep Neural Networks. MULAUDZI, Anza-

Tshilidzi (University of the Witwatersrand)

Compatibility of the CMS dilepton spectra
8 with the Neutral Scalar with Mass around
9 151 GeV. BHATTACHARYA, Srimoy

(University of the Witwatersrand)

Explaining new type of multi-lepton excesses
6
8

at the LHC with singletscalar extended 2
HDM model. SWAIN, Abhaya Kumar
(University of the Witwatersrand)

Comparing 2HDM + S and 2HDM + S + N

7
1

models to explain multi-lepton
excesses at the LHC. BHATTACHARYA,
Srimoy (University of the Witwatersrand)

7

In-situ Determination of Radioactivity Levels and
Radiological Hazards in and around the Gold
Mine Tailings of the West Rand Area, South
Africa. MOSHUPAYA, Paballa (National Nuclear
Regulator)

3
3
6

Assessment of the radiological and heavy
metal water quality of Vaal River, South
Africa. BOITSHEKWANE, Kgantsi
(University of North West)

2
4
7

Characterization of UF4 waste using
gamma spectroscopy. DESIREE,
Tsholofelo Mokgele (North-West
University)

2
7
9

Nuclear forensic analysis of natural uranium 
mined from northern Nigeria. USMAN, 
Lyabo (University of the Witwatersrand)

PROGRAMME / NUCLEAR, PARTICLE & RADIATION PHYSICS 

5
3

1
9
9

1
2
6

Search for resonant production of strongly-
coupled dark matter in proton-proton collisions
VAN DER SCHYF, Hannah (University of
Witwatersrand)

Application of semi-supervision learning for
the search of new resonances decaying to Zγ
with topological features. CHOMA,
Nalamotse Joshua (University of the Witwatersrand)

Evaluation and Optimisation of a Generative-

5
9

Classification Hybrid Variational Autoencoder in 
the Search for Resonances at the LHC. 
STEVENSON, Finn (University of the Witwatersrand)

Opening function

Plenary 1 SAIP DayPlenary 2 Plenary 6

Simulation of neutron and electron material
damage in CuO, MgO, and Al2O3.
MAHAFA, Tshepo (University of

Witwatersrand)

Search for new spin-1 or spin-0 boson using
ATLAS detector data. MAPEKULA, Xola
(University of Johannesburg)

Growing evidence of new bosons at the LHC. 
MELLADO, Bruce (University of the Witwatersrand)

11:30 - 11:45

11:45 - 12:00

12:00 - 12:15

12:15 - 12:30

12:30 - 12:45

12:45 - 13:00

13:00 - 14:00

10:30 - 11:15

09:30 - 10:15

4 JULY 2022 5 JULY 2022

2
2
3

Poster Session

Plenary (WiPiSA):

L U N C H BREAK L U N C H BREAK L U N C H BRE AK L U N C H BRE AK L U N C H  BR E A K 

A frequentist study of the false signals
generated in the training of semi-supervised
neural network classifiers using a WGAN as
a data generator. LIEBERMAN, Benjamin
(University of Witwatersrand)

7 JULY 2022 8 JULY 20226 JULY 2022

Plenary 4

Session Chair: Manny Mathuthu

Role of nucleon-nucleon and three-body 
interactions on the structure of 22C halo 
system. VILAKAZI, Happy (University of South 
Africa)

6
9

3
2
2

6
3

6
6

Session Chair: Edwarde Nkadimeng Session Chair: Mukesh Kumar

Time stability of the response of gap/crack
scintillators of the Tile Calorimeter of the 
ATLAS detector to isolated muons. 
RAPHEEHA, Phuti Ntsoko (University of the 
Witwatersrand)
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4 JULY 2022 5 JULY 2022 7 JULY 2022 8 JULY 20226 JULY 2022

Special Lecture: Higgs Boson

Production of muons from heavy-quark
hadron decays in pp collisions at √s = 13 TeV

1 with the ALICE detector. SHABA, Tebogo
3 (iThemba LABS)

Correlation of heavy-flavour production and
charged-particle multiplicity in pp collisions at

1
6

√s = 5.02 TeV measured in ALICE
MDHLULI, Joyful (University of the
Witwatersrand)

Design and development of the ALICE
Common Readout Unit user-logic firmware

1
4

for the Muon Identifier readout chain. THYS-
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South Education District and the Department of
Physics and Astronomy. AUDU, Bako Nyikun
(University of the Western Cape)

4 JULY 2022 5 JULY 2022

Opening function

Plenary 1 Plenary 2

L U N C H BRE AK L U N C H BRE AK 

Special lecture: Higgs Boson

2
3

1
9

1
3
6

2
9
6

2
8
1

1
1

2
0
9

Teach electronics to applied physics students.
Prototyping, design and research on a printed
circuit board. MARIOLA, Marco (University Of
Kwazulu Natal)

Leveraging quantum machine learning in
finance. TSHIDI, MOTSHIDISI (Botswana
International University of Science and technology)

The effects of expert problem solving on first-
year mainstream physics students’
performance and results. HERBERT, Mark
(University of the Western Cape)

Correlations between matric marks and 
mechanics misconceptions. CORNELL, 
Alan (University of Johannesburg) 

Assessment of energy supply and use in
households of Mudavula village in Collins
Chabane Municipality in Limpopo province.
MBUYISA, Busisiwe (University of Venda)

Exploring the impact of teacher education
programme on the development of pre-
service science teachers’ TPACK.
NDUMANYA, Emmanuela (University of
Johannesburg)

The impact of simulation experiments on the
understanding of the concepts of
acceleration and energy. EWUOLA,
Oluwatoyin (University of Johannesburg)

2
5
8

2
3
3

2
5

1
0

Online teaching in the digital age. LETARTE, 
Bruno (North-West University)

The inclusion of nature of science in grade 12 
high-stakes physics assessments in South 
Africa. RAMNARAIN, Umesh (University of 
Johannesburg)

Water Quality Assessment Using Graph
Convolutional Neural Networks. SENEKANE, 
Makhamisa (University of Lesotho)

The effects of monitored peer teaching and 
learning on the understanding of basic Physics 
concepts. SONDEZI, Buyi (University of 
Johannesburg)

7 JULY 20226 JULY 2022 8 JULY 2022

SAIP Day Plenary 6

Plenary (WiPiSA)

Poster session
(judging)

L U N C H  BR E A K 

Poster Session

L U N C H BREAK L U N C H BREAK 

Annual General Meeting (AGM)

Plenary 7

1
3
8

Flippin Amazing? WARD, Kebra
(Massachusetts College of Liberal Arts)

2
9
7

2
9
8

Plenary 5

Plenary 4

INDUSTRY DAY

Industry Connection Roadmap. MATTHEWS, 
Alan

3
6
2

Optical fabrication technology; where are we? 
and where are we going? KARA, Ravin

3
5
8

Quantum technology for industry. 
NDAGANO Bienvenu

3
6
4

Physics in action: a personal journey from the 
Space Shuttle to aeronautics, explosions, 
rational drug design and ocean waves. 
GLEDHILL, Irvy (Igle)

3
6
1

Chair: Alan Cornell

Chair: Paul Molefe

Chair: Deena Naidoo

Chair: Simon Connell

Chair: Alan Cornell

Chair: Itumeleng Phage

Chair: Deena Naidoo
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1
4
8

Tailoring Noise Invariant Light for Robust
Optical Communication. PETERS, Cade
Ribeiro (University of the Witwatersrand)

1 Modal Description of Optical Elements.
4 ORNELAS, Pedro (University of the
9 Witwatersrand)

Special lecture: Higgs Boson Plenary 3

Plenary 4

Poster Session

Plenary (WiPiSA)

SAIP Day

A Nonlinear Logistic Regression Model for the
5 Measurement of Drug Potency in
0 Photodynamic Therapy. CHIZENGA, Elvin

(Laser Research Centre, University of Johannesburg)

Developing an Infectiousness model for
2
2
6

droplet transmission. RALIJAONA,
Mbolahasina (University of Johannesburg)

Blending and thermal stability studies of a
2
8

composite biopolymeric material for the
removal of toxic pollutants in pharmaceutial
effluents. SIMELANE, Nontobeko Precious

2
6
9

Physics-Informed Neural Networks
MATTHEWS, Alan (UKZN)

1
5

Analysis of bulk materials using fast neutron
transmission analysis. MHLONGO, Sizwe

4 (University of Cape Town)

1
5
5

Validation of the Monte Carlo Detector
Effects model for the UCT POLARIS
Compton camera. SMUTS, Frank (University
of Cape Town)

PROGRAMME / APPLIED PHYSICS 

11:30 - 11:45

11:45 - 12:00

12:00 - 12:15

12:15 - 12:30

12:30 - 12:45

12:45 - 13:00

13:00 - 14:00

14:00 - 14:45

15:00 - 15:15

15:15 - 15:30

15:30 - 15:45

15:45 - 16:00

16:00 - 16:15

16:15 - 16:30

09:30 - 10:15

10:30 - 11:15

1
4
4

1
3
9

Non Specialist Lecture: Synchrotron-
enabled macromolecular crystallography in
Brazil: From plant biomass hydrolysis to
biomedical applications. POLIKARPOV ,
Igor

Reconstructing a quantum ghost image
without a camera. MOODLEY, Chané
Simone (University of the Witwatersrand)

Simulation Modelling the Conductivity of
Metal Oxide Gas Sensors from the First
Principles. NHLOZI, Blessing Mvana
(University of Zululand)

3
4
3
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1
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3

2
6
7

6
4

ATLAS Tile Calorimeter Phase-II upgrade
low-voltage power supply production and
testing. NKADIMENG, Edward
(University of the Witwatersrand)

MicroPEPT: A step towards hybrid PEPT
detectors. VAN DER MERWE, Robert
(University of Cape Town)

Developing a Nuclear Orientation
Thermometer for the UCT Dilution
Refrigerator. NTOLOSI, Yanga (NMISA &
University of Pretoria)

Measurement of fast neutron removal cross
sections for the elemental analysis of
concrete. SEGALE, Nalesi (University
of Cape Town)

7 JULY 20226 JULY 2022 8 JULY 2022

Poster session
(judging) Annual General Meeting (AGM)

Plenary 5 Plenary 8

L U N C H  BR E A K L U N C H BREAK L U N C H BREAK 

Opening function

Plenary 1

3
5

High order stabilized finite elements for
gas dynamics. KHULU, Musawenkosi
(University of Zululand)

1 Unmasking phase with ghost imaging.
0
5

SEPHTON, Bereneice (University of the
Witwatersrand)

An Internet Of Things (IoT) pilot project as a
1 primer for the future development of IoT
0 technology for particle physics detector data
8 acquisition systems. MCKENZIE, Ryan

(University Of the Witwatersrand)

1
1
5

Threading a Laser Through the Eye of a
Needle: Multimode Fibre Coupling in
Turbulence. IGA, Fortune (University
of the Witwatersrand)

1
2
2

The Vacuum Arc Ion Thruster.
STANSELL, Paul
(University of the Witwatersrand)

Fast, cheap, variable sensitivity
1 wavefront sensor for applications in
2 communication to microscopy and beyond
8 SINGH, Keshaan

(University of the Witwatersrand)

Plenary 2

2
3

Forecasting Short-term Power Consumption Using
Deep Learning and Boosting Machine Learning

2 Techniques. SENEKANE, Makhamisa (National
University of Lesotho)

Density functional theory study of Nax
2 (TiyZnzMnw)O2 as a cathode material.
5
6

RANWAHA, Tshifhiwa Steven (University of
Venda)

1 Computational Fluid Dynamics in the ATLAS
3
2

Detector. CONNELL, Matthew
(University of Johannesburg)

2
8

Optimised mathematical library for Atmel
microcontrollers. MARIOLA, Marco

2 (University Of Kwazulu Natal)

2
9

Serendipitous p- to n-type response switching in β-
Ga2O3 needles: A potential application to selective

5 CO and CH4 gas sensors. GATSI, Nyepudzai
Charsline (University of the Witwatersrand)

3
4
0

Direct-couple PVWPS sizing using borehole
hydraulic parameters. MASEVHE, Livhuwani
(UNIVEN)

Comparison between the empirical, machine and deep 
learning techniques to predict global solar irradiance 
for Mutale area in Limpopo Province, South Africa. 
MURIDA, Thalukanyo Whitney (University of 
Venda)

1
2
5

Construction of the Solar trough Cavity 
receiver. FERRER, Phil (WITS)

1
4
1

2
9
1

Development of a luminescence imaging system for
the characterization of PV cells. ROODT, Roelof
(Nelson Mandela University)

Analysis of degradation of Perovskite PV
devices using injection dependent
Photoluminescence imaging. DIX-PEEK, Ross
(Nelson Mandela University)

2
9
2

Outdoor current-voltage testing of bifacial
photovoltaic modules to determine bifaciality
coefficients and gain. NDZONDA, Siyabonga
(Nelson Mandela University)

3
0
5

Plenary 6

Chair: Phil Ferrer

Chair: Freddie Vorster

Chair: Ernest van Dyk

Chair: Trevor Derry

Chair: Thulani Hlatshwayo

Chair: Trevor Derry

2
6
3

Positron Emission Particle Tracking (PEPT): 
Data analysis techniques for tracking 
multiphase flows. SITOBOLI, Rorisang 
(University of the Witwatersrand)
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Plenary 2 Plenary 3 Plenary 5

Plenary 4

Poster Session

Plenary (WiPiSA)

SAIP Day Plenary 6Plenary 2

3 Matters of the Rh=ct universe. ABEBE, Amare
1 (North-West University)

3 Is gravity quantised? MAHARAJ, Shamik
2 (University of KwaZulu-Natal)
5

1 Quantum spectrum of tachyonic black holes
7 in a brane-anti-brane system. BEESHAM,
5 Aroonkumar (University of Zululand)

1 The Physics of Core-Collapse Supernovae
1 NZUZA, Wandile (University of Witwatersrand)
1

Opening function

Plenary 1

1
7

5D MSSM at Two loop. CORNELL, 
Alan (University of Johannesburg)

Black holes and nilmanifolds: quasinormal
1 modes as fingerprints of extra dimensions
5 CHRYSOSTOMOU, Anna

(University of Johannesburg)

Rapidity Distributions of Pb+Pb and Au+Au

1
6

from the microscopic Ultra-relativistic
Quantum Molecular Dynamics (UrQMD 3.3)

6 model. NEMAKHAVHANI, Thendo
Emmanuel (University of Johannesburg)

First principle’ study of the properties of the
2
4
2

Titanium based alloys (Ti doped with Mo, Mg,
Zr, Ta and Si) for biomedical applications
MABEBA, Kobe

The QCD Equation of State in Small Systems
5
4

HOROWITZ, William
(University of Cape Town)

An Introduction to Lattice QCD: The
7
6

Metropolis Algorithm and the Anharmonic
Oscillator. NGWENYA, Blessed Arthur
(University of Cape Town)

PROGRAMME / THEORETICAL AND COMPUTATIONAL PHYSICS 

2
5
3

2
2
5

2
8
9

3
2
4

8
6

Anomaly Detection on the high throughput
network of the ATLAS TDAQ system. PHIRI,
Mitchell (University of Johannesburg)

Statistical thermal models for particle 
reproduction in heavy ion collisions.
SITHOLE, Kudzai (University of the Western 
Cape)

Quantum key distribution protocol
implemented with biphotons. SEKGA,
Comfort (Botswana International University of 
Science and Technology)

Quantum-optical description of sum-
frequency generation in terms of spatial light
modes. PERMAUL, Tanita
(University of KwaZulu-Natal)

Measurement-Based Quantum Network
Coding on a Noisy Superconducting
Processor. RALL, Hjalmar (Stellenbosch
University)

A verification scheme for universal
quantum computers. SEGIREDDY,
Anirudh Reddy (UKZN)

11:30 - 11:45

11:45 - 12:00

12:00 - 12:15

12:15 - 12:30

12:30 - 12:45

12:45 - 13:00

13:00 - 14:00

14:00 - 14:45

15:00 - 15:15

15:15 - 15:30

15:30 - 15:45

15:45 - 16:00

16:00 - 16:15

16:15 - 16:30

09:30 - 10:15

10:30 - 11:15
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Plenary 7

Poster session
(judging)

L U N C H  BR E A K 

Annual General Meeting (AGM)

L U N C H BREAK L U N C H BREAK 

Control of quantum systems by quantum 
systems KONRAD, Thomas (UKZN)

3
2
9

Wigner functionals in Quantum optics
DURGAPERSADH, Akshay

3
2
8

3
3
5

A generalised approach to measurement-based
feedback Control of a Quantum System in a
Harmonic Potential. ROUILLARD, Amy
(University of KwaZulu-Natal)

A new Bell inequality for measuring
entanglement in relativistic frames. HARTMAN,
Jonathan (University of Johannesburg)

2
0
0

Cavity QED based open quantum walks. ZUNGU,
Ayanda (North-West University)

1
2
0

Higher order relativistic dissipative fluid dynamics 
for heavy ion collisions and astrophysics. 
MURONGA, Azwinndini (Nelson Mandela University)

3
4
2

Chair: Thomas Konrad

Chair: Alan Cornell

Chair: Alan Cornell

Chair: Azwinndini Muronga
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8
7

Using linear spectroscopy to accurately 
determine the Hamiltonian of a light-
harvesting complex. NÖTHLING, Towan 
(University of Pretoria, NITheCS)



The University prepares for Day Zero. 

Track A - Physics of Condensed Matter and Materials 

12 Synthesis, Electron Spin Resonance and 
Photoluminescence properties of Sm3+ ion doped 
Zn-Mn nanoferrites synthesized by glycol-thermal 
method 

65 Atomistic simulation studies of binary M9S8 (M=lr, 
Rh) and ternary (RuPd)9S8 Pentlandite-like systems-

70 Facile Zn and Ni co-doped hematite nanorods for 
efficient photocatalytic water oxidation 

73 Computational Study on Surface Reconstruction of 
Co9S8 

85 Alpha Iron Oxide (cr-Fe2O3) Nanoparticles doped 
with Ruthenium for Gas Sensing Properties. 

90 Structural stability of some gold (Au) and silver (Ag) 
nanoparticles 

109 Computational Modelling Study on the Stability 
Li1.2Mn0.8O2 Cathode Material 

112 Multi-scale modelling of p2 and o2 type materials 
for utilization as core-shell materials 

114 Computational Study bulk and Surface RuO2 as a 
catalyst in Li-air Batteries 

129 Reactive Molecular Dynamics Simulations of the 
Atomic Oxygen impact on Poly(2,5)-benzimidazole 

160 The effect of ferromagnetic elements (Fe, Ni) on the 
magnetic properties of MnPt alloy 

164 
t

reparation of erbium activated orthovanadate-
phosphate by chemical bath deposition 

169 Electronic, elastic, and transport properties of 
copper sulphide 

172 Machine learning models for predicting the density 
of sodium-ion battery materials 

176 Structural, stability and vacancy properties of both 
defect free and defected 2D h-BNNSs. 

184 Hall Coefficient of (Crl00-xAlx)95Mo5 Alloy System 
187 Investigation of Structural and Dynamical Properties 

of Sperrylite (PtAs2) Mineral Based on Molecular 
Dynamics Simulations 

195 First principle studies of structural, elastic, 
electronic and optical properties of chalcogenide 
LiAIS2 under pressure 

202 {Electrodeposition of CdTe Thin Film Effect of 
Deposition Temperature from acetate precursor 
for Solar Energy Application ) 

203 Effects of size and Cr substitution on the structural 
and magnetic properties of cr-CoV2O6 

215 Correlations of Ferroic Orders in Multiferroic 
TbMnO3 and TbMn2O5Thin Films 

Amos Nhlapo Sefako Makgatho 
Health Sciences 
University 

Kgwajana 
a_l:

iversity of Limpopo
Barnard Molala 
Joan Talibawo University of 

Rwanda/University of 
Pretoria 

-

1-
Nontobeko 
Zavala 
Ndlangamandla, University of Zululand 
Cebo 
Malesela Walter I University of Limpopo 
Makgoba 
Vusani Mikosi -

Precious 
1-Makhubela 

Mmeshi Hiine 

Ernst Ellis I. North-West 
�

niversity 

Ramogohlo UL and MINTEK 
Diale 
Mosidi 

�
niversity of the Free-

Mokoena tate -
Moshibudi University of Limpopo 
Ramoshaba 
Keletso 

I 
University of Limpopo

Monareng 
Magopa University of Limpopo 
Tshepho 
Mcdonald 
Kekana 
B Muchono I University of Eswatini 
Thapelo University of Limpopo 
Ntobeng 

Boitemogelo I University of Limpopo 
Phale I
Ahmed Ahmed 
Yimamu 

Murei Mulibana 
I 

University of 
Johannesburg 

Geoffrey University of the 
Mwendwa Witwatersrand 
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Track B - Nuclear, Particle and Radiation Physics 

218 The synthesis and characterization of Tshepho Trevor saip and nitherp
• metallic@semiconductor nanocomposite materials Makgale 41 Comparative study of the isoscalar giant Armand Bahini University of the 

as active ingredients for solar and thermal energy monopole resonance in $'{58)$Ni and analysis Witwatersrand 
harvesting applications of its fine structure 

230 Topic: Computational analyses of graphene Thokozane saip and nitherp 83 Study of systematic uncertainties and spurious Gaogalalwe University of the 
quantum dots as anode material for lithium-ion Mlotshwa signals of resonant $H\rightarrow Z\gammaS Mokgatitswane Witwatersrand 
batteries. production at ATLAS Experiment 

234 Structure, optical and magnetic properties of Lakesha University of 93 A study of top quark pair production in Thuso Mathaha University of the 
combustion synthesized Ni-Cr doped ZnO Handalagere Johannesburg 

f-
Shankarappa 

246 Synthesis and Characterization of Graphene Oxide Maano University of Venda 

association with a high energy photon at the LHC. Witwatersrand 
119 Kernel Density Estimation based simulations of Fi Tripathi 

-
University of the 

Monte-Carlo events at LHC Witwatersrand 
Nanocomposite for Application in Hybrid Tryphinah 
Supercapacitors Nemukongwe

251 Layered organic-inorganic perovskite films in solar Sandile Thubane University of Pretoria 
cells 

186 Characterisation of a new LSO block detector for Alice McKnight University of Cape Town 
Positron Emission Particle Tracking ,_ -

201 Geant4 Analysis of Secondary Neutrons in Proton Fe Roux -

Therapy 
255 Carbon Ion implanted ZnO Nanorods-Structural and 

-

Kebadiretse Botswana 
Optical analysis Lefatshe International 

University of Science
and technology 

257 Li adsorption on a self-healed graphane for the next Edwin Mapasha University of Pretoria 
generation ion batteries. • 

261 Modelling Weather Patterns and Solar PV systems Happy Ndlovu University of Zululand 
for the Sizing of Standalone PV Battery Charging 
Svstem 

264 Electronic, Magnetic and Mechanical Properties Of Mphamela Enos University of Limpopo 
Nd2Fe14B Permanent Magnets: Ab lnitio Study Baloyi 

265 Photoluminescence characteristics of bulk Assane Talia Nelson Mandela 

207 Tilted Precession Bands in 133Ce and 131Ba lgnasio University of the 
Wakudyanaye Western cape 

217 Survey of radiation levels at ithemba labs using a Ferdie van -

mobile radiation detection unit equipped with a Niekerk 
LaBr3:Ce detector 

270 Nuclear Structure of Neutron-Rich 128In Using Nikita Bernier -

Beta-decay Spectroscopy 
283 Coulomb Excitation of 66Ge Kenzo Abrahams University of the 

Western Cape 
304 Optimization of Digital Parameters and Offline Remember University of the 

Sorting Code for Experiments at IDS/CERN Ayanda Western cape 
Madonsela 

hydrogenated anatase Ti02 �versity 
-

286 Deposition and characterisation of a Zinc Oxide thin Zahlia Stacey - Track C - Photonics 
film on p-type Silicon prepared by thermal spray 
pyrolysis. 67 In Vitro antiproliferative effects of berberine in Alexander Chota University of 

309 Effects of Na OH and lime in the separation of Peace M khonto University of Limpopo phthalocyanine-mediated photodynamic Johannesburg 
chalcopyrite and pyrite minerals using allyl-N- therapy on MCF-7 Breast Cancer Cells with 
diethyl dithiocarbamate as collectors: OFT and I Overexpressed P-Glycoprotein 
experimental studies 97 Photodynamic Efficacy of a Chlorophyll based Paromita Laser Research Centre 

310 Kinetic Analysis of Thermoluminescence of a- Fiindje Elago Rhodes University Photosensitizer Pheophorbide a against Sarbadhikary 
Al203:C Annealed at 1200 °C Resistant Breast Cancer Cells 

315 Assessment of the experimental band gap of alxgal- JAA Engelbrecht Nelson Mandela 103 Photobioinhibitory Effect of Laser on Resistant Nosipho Fakudze University of 
xn epilayers University M CF-7 Cancer Cell Line Johannesburg 

321 Structural and photoluminescent properties of MatheT.G. University of 104 Exploring the photodynamic potency of BMOV Shawna Uprety Laser Research Centre 
Y203, Y203-AG: Eu3+ (where AG = P042-, 5042-, Johannesburg 
B033-) nanophosphors for white-LED applications

327 Mechanical properties ofTi 50-xHfxPt50, (0 < x < Mordecai University of Limpopo 
50) for HTSMAs applications , Mashamaite 

332 Synthesis and evaluation of CZTS/CZTSSe nano- Akin Olaleru University of Venda 
powders for ootoelectronic aoolications -�

� 

-
\ ��Oe 
L(FJ 

against breast cancer and breast cancer stem 
cells following laser irradiation at 405 nm 

134 Simulation of a malaria nanoplasmonic A.S. Kiyumbi Stellenbosch University 
biosensor based on extraordinary optical 
transmission. 

151 The Most Robust Modes Through Atmospheric Ca de Ribeiro University of the 
Turbulence Peters Witwatersrand 

152 Threading a laser through the eye of a needle: Fortune lga University of the 
Multimode Fibre Coupling in Turbulence Witwatersrand 

191 Design and construction of a counter Anneke Erasmus Stellenbosch University 
propagating optical trap for aerosol droplets. 

237 Binarised phase masks Lehloa Mohapi University of the 
Witwatersrand 
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t 

Track Dl - Astrophysics 

95 HI Size-Mass: MIGHTEE-HI vsTNGS0 Omphile Rabyang North West University 

Track D2 - Space Science 

Simulating Solar Energetic Particle 
Transport As Observed By Solar Orbiter 
The Vacuum Arc Ion Thruster for Space 

Ii cations 

Jaclyn Stevens 

Paul Stansell University of the 
Witwatersrand 

Track E - Physics for Development, Education and Outreach 

18 

42 

75 

Returning to the first-year mainstream 
physics classroom at the University of 
the Western cape after the COVID-19 

andemic 

Track F - Applied Physics 

Dev elopment of a MELCOR Model for the Nontobeko Khumalo 
Koeberg pressurised water reactor 
Sol-gel de rived and electrospun Dieketseng Tsotetsi 
mesoporous TiO2 n anoparticles: Effects 
of calcining temperatu re on the 
structu re, morphology and surface area 

National Nuclear Regulator 

panel for the Prometeo system in the Witwatersrand 

88 

Implementation of the LED Integrator Onesimo Mtintsilana University of the 

I1---1---'.cAc.'..T='.LA�S'.... T�i�le:._:C�a�lo�r.!!im=et�e::_r ______ -+-----,--,-----+:--:-----:=-:-=---:--:-:--::-i • Al in Medical Assay Temweka Chirwa Perinatal HIV Resea rch Unit 
91 

107 

131 

147 

157 

158 

Upgrade of ATLAS Tile Calorimeter TTC Humphry Tlou University of the 
system for Phase-II test-beam campaigns Witwatersrand 

Multi-channel, tu rbulence resistant Pedro Ornelas University of the 
Quantum Key Distribution Witwatersrand 

Using Machine Learning to Model and Steven Makoni University of the 
Predict the Effects of Atmospheric Witwatersrand 

Turbu lence on Lasers 
The investigation between covariability 
of energy fluxes and CO2 flux exchanges 
at Skukuza Kruger National Park by Eddy 
Covariance technique. 
Setting up an environment to monitor 
and analyse ATLAS Tile Calorimeter 
detector controls stem temperatures 

Lufuno Takalani University of Venda 
Sophie Mulaudzi 

Lungisani Phakathi University of Zululand 

A modified Zinc Oxide (ZnO) gas sensor Lungisani Sipho Phakathi University of Zululand 

� L_.L::a:,:P:,:Pc:..ro:::a:::c:.:.h:..ct:.:o:..cd:::e::.:t:.:e.::ct=-o:::xc::i.::d:.:iz.:.:in.:egwg,.;a:..:s-=e.:.s __ --'----------�---------� $ 

� 

197 ATLAS SoC TDAQ and ATCA OPCUA Mpho Gift Doctor Go lolo I University of the 
server implementation on the n leCoM Witwatersrand 
for the ATLAS TileCal Phase-II upgrade 

208 First principle calculation of electronic Lutendo Phuthu University of Venda 
and optical properties of graphene and Lutendo Mathomu 
mono doped graphene with Ti, Zn, and 
Ru. 

227 Hyper-parameter optimization in the Edward Nkadimeng University of the 
sea rch for new resonances using weak Witwatersrand 

supervis ed learning 
239 Effect of annea ling temperatu re and t ime Nombuso Msiza University of Pretoria 

on a-hematite thin fil ms prepared via dip 
coating method for 

photoelectrochemical water splitting 
applications 

273 Effects of changing operational voltage Monphias Vu m bugwa Nelson Mandela University 
on Thermal and Curr ent-Voltage 
measurements of po ly-crystalline 
Photovoltaic module and individual cells 

284 Electrochemical Impedance Senzo Hlongwane University of Kwazul u-Natal 

Spectroscopy. Case of study and 
software implementation. 

307 Resistive Switching Memory Device Zolile Wiseman Dlamini Central University of 
Fabricated Using Raw Organic Cow Milk Technology 
as the Active laye r 

313 Traceabil ity for future Milton van Rooy NMISA 
radiopharmaceuticals 

318 M icrowave synthesis of a novel transition Guy Leba Kabongo Universite Pedagogique 
metal doped MOFs derived Ni@Mn Yolk- Nationale 
sh ell for high energy density 
supe rcapacitor electrodes 

326 Communication distance and security Alain Giresse Tene 
improvement in satellite based quantum 
key distribution via photon polarization 
pseudo-random bases encoding 
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Track G - Theoretical and Computational Physics 

20 Computational modelling studies on adsorption of Thato Manyama University of Limpopo 

triazine and xanthate collectors on cooperite (101) 

surfaces. 

f 
72 First Principles Study of Vanadium decorated El Hadji Oumar Gueye University of Pretoria 

Graphene; effect on hydrogen storage and H2S 

sensing. 

121 Finite System Size Correction in $\phiA4$ Theory Jean Du Plessis Stellenbosch University 

NLO scattering 

161 Vibrational and thermodynamic properties of L.ebogang Motsomone University of Limpopo 

monazite-type LnPO4 (Ln�La, Ce): A first Principles 

study 

216 Modelling the infectiousness of viruses. when Emmanuel lgumbor University of Johannesburg 

exposed to ultra-violet germicidal system: A 

computational fluid dynamics approach 

241 Enhancement of Li and graphane interaction Refilwe Mapasha 

through extended H vacancy pathw.;iys for Li-ion 

batteries: Ab initio stud 

248 structural and electronic properties of TINOs {N = 1- Ramalebana Moeti 

15) clusters:A density functional theory study 

288 First Principles Study of Nitrogen Dopant-Vacancy Hezekia Mapingire University of Pretoria 

Complexes in Graphane 

319 First principle study on the magnetic properties and Lesego Miya Sefako Makgatho Health 

electronic structure of Ce and Dy substituted on Sciences University 

Nd2Fe14B ermanent magnet. 

323 First-principle study of TIAI (100), (110) and (111) Renny Rambevha Sefako Makgatho Health 

surfaces Sciences University 

331 Constructing converging control channels from Siphesihle Majozi University of Kwazulu-Natal 

unsharp measurements 

334 Introduction to Ito Calcul us and It's Applications Yastheer Hurriraj University of Kwazulu-Natal 

Bauchoo 

• 
Physics 

The Department of Physics at Stellenbosch University has a proud history, 

producing outstanding research and 

1903 many excellent graduates since •

Our graduates are well-rounded physicists with the technical and specific scientific skills 

required to make a unique contribution to the research and development environment. 

Our research activities locus on Quantum 
field theory, quantum mechanics, statistical 

and computational physics with 
applications to condensed matter theory, 

high energy physics, Bayesian physics, 
biophysics, and other complex 

many-body systems. 

Members also work in collaboration with 

the National Institute for Theoretical and 
Computational Sciences and numerous 

international partners. 

Learn more about our 
theoretical physics environment at 

http //www sun ac za/phys1cs 

In the Laser Research Institute we use lasers 

in innovative ways for quantum control of 

atoms, quantum nanophotonics, studying of 

ultra-fast processes, novel microscopy 
techniques, probing inside cells and crystals 

and developing custom lasers. 

Our staff and vibrant group of postgrads have 

well-equipped photonics laboratories. 
We collaborate productively with South-African 

and international partners and the 

CSIR National Laser Centre. 

Learn more about the 
Laser Resean:h Institute at 

http://wwwlaser-researchco.za 

We have expertise of international standard 

in experimental and theoretical nuclear 
physics as well as applied nuclear physics, 

radiation and health physics. 

We are closely aligned with iThemba LABS, 

which provide the facilities for basic and 

applied research using particle beams, 
particle radiotherapy for the treatment 

of cancer and the supply of accelerator-

produced radioactive isotopes 

for nuclear medicine and research. 

Learn more about the 
Nuclear Physics research group at 

: 
http //wwwsun ac.za/phys1cs 

Contact us: Department of Physics Tel 021 808 3391 
I E-mail physqueries@sun.acza 

http://www.sunaczalenglish/faculty/science/physics 
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National Institute for 
Theoretical and Computational Sciences

NITheCS

Is the sky really the limit?
We know you have goals and dreams. This is why we offer significant benefits and 
opportunities to boost students in the fields of theoretical and computational sciences. In 
this way, you can determine how high you’d like to soar!

By interacting with NITheCS, you can enjoy:
?A stimulating environment in which a diversity of knowledge fields meet

?Networking opportunities to meet with peers from across the country

?Connection with mentors to streamline your academic career

?Opportunities for learning and research through colloquia, webinars and mini-schools

?Bursaries and travel support

?Research programmes involving local universities and international collaborations

?Access to honours-level courses through the South African Theory and Computational School

?Development of key skills such as programming and communication

?Access to internships and our flagship Summer School. 

Plus... apply to become an Associate of NITheCS when you have your PhD to  
continue your path of growth

Find out more at www.nithecs.ac.za
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