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Foreword
This is the inaugural annual report of the South African Institute of Physics.

It has been very gratifying to note that the business of the Institute has expanded considerably
over recent years. This welcome evolution has made it increasingly difficult to accommodate
sufficiently comprehensive oral reporting and tabling of written reports at the Annual General
Meeting (AGM) given the enormous time constraints. It is therefore time to recognize the growth
of the Institute by the introduction for the first time of an Annual Report. This report will
communicate to the SAIP membership, affiliated societies and other stakeholders activities of
Council, the various Specialist Groups, committees, task teams, etc. This will enable us to
allocate substantially more time at the AGM for the President’s report, the Treasurer’s report,
various announcements, the election and voting procedures of the Institute as well as feedback
from the membership.

Members may raise issues related to this report directly with the secretary or at the annual
general meeting.

Prof Harm Moraal
President

Dr. Jaynie Padayachee
Secretary
Email: secretary@saip.org.za
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1. President’s Report

1.1 Introduction

The period from July 2006 until June 2007 was a year of consolidation and significant progress,
with several projects and initiatives coming to fruition.

1.2 Council

The members of the outgoing Council, elected in July in 2005 were:

Council Member Portfolio Council Member Portfolio
Harm Moraal President Diane Grayson Education
Nithaya Chetty President-Elect | Dieter Heiss Awards
Jaynie Padayachee | Secretary Peter Martinez Conferences
Japie Engelbrecht | Treasurer Erich Rohwer Specialist Group Liaison
Attie Combrinck Student Member | Edmund Zingu International Liaison
Simon Connell Marketing

The Executive Committee consisted of the President, President-Elect, Secretary and Treasurer.
Three meetings were held during the year; 20 October 2006 at the University of Pretoria; 2
March 2007 at the University of the Witwatersrand (with the conference organisers); and 2 July
2007 (during the present conference at Wits).

1.3 Membership

On 12 June 2007 the SAIP membership was:
By Category 2007 | 2006 | By Specialist Area
Honorary 11 12 | Applied & Industrial Physics 48
Emeritus 33 28 | Astrophysics 97
Ordinary 273 | 258 | Education 27
Associate 16 18 | Lasers, Optics & Spectroscopy 49
Student 205 | 173 | Nuclear, Radiation & Particle Physics 64
Retired 4 6 | Plasma Physics 9
Institutional 3 3 | Solar-Terrestrial & Space Physics 21
Honorary Institutional 1 1 | Condensed Matter & Materials Science | 156

Theoretical Physics 26

Total Members 547 | 499 | General 8

Since 2002 ordinary membership has decreased with 6% from 290, but student members have
increased with 420%. The decrease in ordinary members is partly due to the fact that members
who are two years in arrears with their subscriptions are removed from the membership list,
having been given a final reminder earlier in the year. The increase in student membership to
about 1/3 of the total justifies the change in the constitution to provide for a Student Member on
Council.

1.4 Finances

The Treasurer, Japie Engelbrecht, will report on the financial state of the Institute. The
increased membership fees by a stable number of fee-paying members and various cost-
saving measures have contributed to a positive bank balance. Council is actively working to



designate and spend this money for strategically important initiatives, in particular for its newly
established office (see item 8).

1.5 International Liaison

The interests of the South African physics community in the affairs of the International Union of
Pure and Applied Physics (IUPAP) are represented by the National Liaison Committee for
IUPAP. As from 2005 this Committee consists of the Council of the SAIP. This newly-constituted
committee met for the first time on 20 October 2006.

1.6 Women in Physics in South Africa (WiPiSA)

Since 2005 the Department of Science and Technology sponsors an initiative for Women in
Physics in South Africa (WiPiSA) with Mmantsae Diale of the University of Pretoria as the co-
ordinator. This activity continued with several meetings, data gathering for a baseline study, and
a workshop on how to incorporate evaluation into one’s proposals. Individual projects at the
University of Stellenbosch, North-West University (Mafikeng campus), University of Venda for
Science and Technology, Nelson Mandela Metropolitan University and Wits Planetarium were
supported financially.

1.7 Annual Conference

The 51 annual conference was hosted by the University of the Western Cape in collaboration
with iThemba LABS, the South African Astronomical Observatory and the Hermanus Magnetic
Observatory. This very successful event included a plenary session a panel discussion on
information technology and physics, as well as a series of winter schools.

On behalf of the SAIP we record our sincere appreciation to the members of the organising
committee for their tremendous efforts to host this successful conference.

1.8 SAIP Office

The most significant development of the year is that, with funding from the Department of
Science and Technology, we are now proceeding to establish the SAIP Office from September
2007. It will be housed in the new DST building and staffed by an executive officer and an
assistant. Funding for subsequent years will be based on the SAIP showing the capability to
generate a significant fraction of the cost from other sources.

This office will become our face to the world, in an environment where important decisions
about the future of science and technology are made. We foresee that this exciting development
will make a large contribution to the coordinated marketing of our subject, outreach into society,
co-operation in Africa, and a stronger engagement with educational and industrial matters that
affect the health of physics.

1.9 Education

Secondary education of physics remains a cornerstone of the success of our profession. A
second workshop to acquaint university lecturers with the new FET curriculum was held on 8
and 9 February 2007. It was funded by DST and organised and facilitated by Prof. D. Grayson.
Thirty people attended, including four representatives from DST, plus the universities of
Stellenbosch, Pretoria, Witwatersrand, Zululand, Fort Hare, Limpopo, KwaZulu-Natal,
Johannesburg, Venda, North-West, Nelson Mandela Metropolitan, Cape Town and Free State,
and the Durban and Tshwane Universities of Technology. The focus was on the details of the
Physics part of the curriculum, and the group is currently preparing an outline of what should be
covered in a course for teachers, as well as a sample of a few pages of curriculum materials
that would be suitable for such a course, to be presented at the current conference.

1.10 Meeting with the NRF President

The Council executive met with Prof. Mzamo Mangaliso, the new president of the NRF on 1
December 2006 to introduce the SAIP to him, to describe what we do, and hear his vision for
the development of science and technology. He emphasized the importance of standard “small”



science alongside our current macro-projects, an elaborated that we will have to learn better
how to conduct our work as an academic enterprise. The lack of sufficiently large bursaries and
the fragmentation of funding were identified as critical shortcomings that the NRF is working on.

1.11 History of Physics

Prof. P.R. de Kock of the University of Stellenbosch was appointed by Council to write a history
of the development of physics in South Africa, focusing on the last 50 years, and from the
perspective of the SAIP’s role in this development. He will be assisted by Dr. C.A. Engelbrecht
from the University of Johannesburg. An application for funding of R 110 000 was submitted on
30 April to the NRF focus area: Distinct South African Research Opportunities: Cultural Heritage
and Identity Formation.

1.12 Donation

Prof. C.B. van Wyk, founder and second president of the SAIP donated an amount of R 50 000
to the SAIP with the wish that this be used for the promotion of quality in physics at the highest
level, without being prescriptive. Council keeps this money in a trust fund and is considering the
options.

1.13 Website

| remind all members of the SAIP website at http://www.saip.org.za which was set up and is
maintained by Secretary Padayachee, and where one can find an extended version of the
activities of the Institute, and almost all of the background for the items in this report, including
the minutes of our meetings. There is also room on the website for physics departments to
advertise their offerings. | encourage you to use this facility to market your department.

1.14 Perspective

In April 2007 a report-back letter was written to the International Panel that investigated the
status and future of physics in South Africa three years ago. This letter detailed how, apart from
their strategic support, the DST and NRF invested R 2,16 M in physics
marketing/awareness/development projects that are directly administered by the SAIP. In
addition to this, the National Institute of Theoretical Physics was established. With the much
larger investments in strategically important macro-projects, we experience the current state of
physics as healthy. The overriding concern, however, remains the dearth of suitably qualified
physicists, and we therefore recognise that all our efforts must continue to concentrate on
recruiting, educating and retaining them.

1.15 Acknowledgements

| express my sincere appreciation for the support of all Council members in their respective
portfolios, in particular the visionary role of President-Elect Chetty. The business of the SAIP
could only be conducted successfully with the responsible financial management of Treasurer
Engelbrecht and the dynamic administration of Secretary Padayachee. We are indebted to them
for their dedication.

It was a privilege and an honour to serve as president during this term in which several projects
of the SAIP came to fruition.

Prof Harm Moraal
President



2. Treasurer’s Report

2.1. Current Financial Situation

The financial situation at the time of this report is as follows:

2.1.1. Arrears 2004

The membership of members in arrears from 2004 were terminated.
2.1.2. Arrears 2005

Currently 44 members (down from 99) are still in arrears with their membership. The amount
owed is R 5 105 (down from R 23 735 - this amount included the arrears for 2003 and 2004).
These members were given until the end of June 2007 to pay outstanding amounts or face
termination of their membership.

2.1.3. Arrears 2006

A total of 113 members are in arrears for 2006, with R 27 820 (down from R 54 376) still due
for 2006 membership, which includes the amounts in points 1 and 2 above.

2.1.4. Arrears 2007

274 Members still have to pay their membership, but money is coming in steadily. R 67 705 is
outstanding, which includes the amounts from 1 to 3 above.

2.1.5. Balances of Accounts

Current Account (30/05/2007) R 29,720.66 | FET  Training  withdrew
more than was allocated,
and owes R 1,388.87

Balance : 31,109.53

Moneymarket R 1,606,262.50 | Money for :
(06/05/2007) WIPiSA (R 182,959.78)
SAIP Office (R 527,000)
Marketing (R 250,000)
Physics in Industry

(R 79 000)

included herein
Balance : R 567, 302.72

Moneymarket R 51,455.66 | CB van Wyk Trustfund
(06/05/2007)




2.2. Actual vs Proposed Budget for 2006/7

PROPOSED vs ACTUAL BUDGET FOR THE FINANCIAL YEAR ENDING 31 MARCH 2007

INCOME BUDGET ACTUAL | EXPENDITURE BUDGET ACTUAL
R R R R
Donations 100 200 | Affiliation fees 500 450
Membership fees 66,275 78,585 | Bank charges 1,500 555
Interest 5,500 5,641 | Honoraria 6,000 8,000
Conference surplus 50,000 0 | Overseas speaker 15,000 15,000
Sponsorships 1,000 5,500 | Science olympiad 1,000
Transfer from 32 Day Account 48,000 0 | Scifest 1,000
Interest on Moneymarket 50,729 | Secretary/Treasurer Expenses 5,000 2,954
Travel expenses (Council) 25,000 23,747
Meetings : Specialist Groups 10,000
Specialist group prizes 3,000 9,500
Website + Postnet 2,000 990
Audit of Financial Statements 750 1,000
SAIP Office 100,000
Excess for year 125 78,459
170,875 140,655 170,875 140,655
2.3. Proposed Budget for 2008/9
PROPOSED BUDGET FOR THE FINANCIAL YEAR ENDING 31 MARCH 2009
INCOME R EXPENDITURE R
Donations 200 Affiliation fees 750
Membership fees : Bank charges 2,000
Institutional members (2 X R 2 000) 4,000 Honoraria 8,000
Ordinary members (230 x R 300) 69,000 Overseas speaker 15,000
Associate members (10 x R 150) 1,500 Physics olympiad 3,000
Student/Retired members (165 x R 75) 12,375 Scifest 1,000
Subscribed Members (2xR50) 100 Secretary/Treasurer Expenses 3,500
Interest on accounts 45,000 Travel expenses (Council) 30,000
Conference surplus (UP + UWC + Wits) 45,000 Specialist group prizes (R 1 500 x 6) 9,000
Sponsorships 3,000 Website + Postnet 1,500
Audit of Financial Statements 3,500
Website Maintenance 1,500
SAIP Office 100,000
Excess for year 1,425
180,175 180,175




2.4. WIiPiSA Statement
FINANCIAL STATEMENT : WOMEN IN PHYSICS

PROGRAMME

INCOME R EXPENDITURE R

DST 514,000 || Travel (April meeting) 1,418.00
TuksSport (April meeting) 1,200.00
Workshop (Kgabi) 2,700.00
Travel (June meeting) 1,122.00
Maths-Science Clinic (travel) 1,450.00
TuksSport (June meeting) 774.60
Surplus (30/6/2006) 360,378.00
Prelaunch work (D Grayson) 8,000.00
Travel (July meeting) 180.00
Travel (July meeting) 1,541.50
Tukssport (July
meeting:travel) 300.00
Girls in Physics program :
University of Venda 30,000.00
University of Stellenbosch 17,410.00
Jhb Planetarium 7,000.00
Travel (Oct meeting) 1,371.50
Surplus (30/09/2006) 294,575.00
Girls in Physics program :
University of Mmabato 45,500.00
NMMU 29,500.00
Launch costs (MW Diale) 11,650.00
Travel (July meeting) 1,126.00
WiPiSA Dept Launch NWU 2,238.20
Surplus (31/12/2006) 204,560.80
Andromeda Workshop 5,716.80
Travel (February meeting) 1,124.00
WIiPiSA Functions :
University of Pretoria 1,063.75
SAAO 3,642.96
Surplus (31/03/2007) 193,013.29
Unibrooks B&B (Meeting) 1,965.00
Irene Quist Photography 2,500.00
Workshop for Girls (UP) 5,078.51
Unibrooks B&B (Meeting) 510.00
Surplus (31/05/2007) 182,959.78

514,000.00 514,000.00




2.6. FET Workshop Statement

FINANCIAL STATEMENT : FET WORKSHOPS

INCOME R EXPENDITURE R
DST 89,100.00 || Workshop Material 3,638.39
Travel :
G Arendse 417.60
D Gunda 260.88
Z. Jia 595.00
JJA Smit 913.92
MA Letsoalo 1,587.20
S Ramaila 588.00
V Sankaran 2,430.88
Andromeda (Workshop) 30,780.00
Univ of the Free State 1,397.00
Andromeda (Baseline) 47,880.00
Balance (31/05/2007) -1,388.87
89,100.00 89,100.00
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Treasurer



3. Shaping the Future of Physics

19 April 2007, marked the third anniversary of the launch of the “Shaping the Future of Physics”
project in South Africa.

Very significant progress has been made with the implementation of the recommendations, and
we are grateful that the South African Department of Science and Technology has been very
forthcoming in financing our proposals. We have publicised the International Panels’ report and
its recommendations widely. It has been a central part of our past three annual general
meetings, it was the subject of two editorials of the South African Journal of Science, and it drew
interest at a workshop of the South African ICSU Board in August 2006.

The report has been exceedingly valuable in shaping the agenda of the SAIP during these past
three years. The report stated that the SAIP would need a full-time office if all 14
recommendations were going to get the attention that they deserved. The crowning glory for us
is that this is now going to become a reality — after considerable planning, the DST informed us
on 28 February 2007 that they will finance our business plan for the first three years of operation
of this office. The amount of R 527 000 plus SAIP funds allows for the appointment of an
executive officer and an assistant. The office will be located in the Science Societies wing of the
new DST building. Thus, we will now have an address and an identity to develop. During the
next three years we need to demonstrate financial sustainability of the office. Our business plan
spells out how we aim to achieve this.

We next summarise the progress with each of the report’s recommendations:

1. Primary and Secondary Education: Given the huge task, we needed to be selective.
We did this by focusing on the demands set by the new FET curriculum for grades 10,
11, and 12 at secondary level. DST made available R 295 000 over a three-year period
for Diane Grayson and Max Braun to conduct annual workshops for university lecturers
who train secondary school teachers in physics. The idea is that these lecturers will
prepare the teachers for this curriculum. The first two workshops were held in
November 2005 and February 2007, with the second one attended by representatives
of almost all the university physics departments. The third one is planned towards the
end of 2007. We see this as an effective way to get physicists involved in the quality
improvement of secondary level education.

2. Undergraduate and Postgraduate Education. The Panel was specifically concerned
about financial barriers and challenges of integration of students of different cultures
into existing departments, particularly the transfer of students from HBUs to HWUs. The
financial barriers are discussed in (5) below, while the transfer and integration of
students is getting ongoing attention of individual departments with our encouragement.
Good examples of integration efforts are a considerable list of inter-institutional
programmes and specific recruitment drives on the honours level. These programmes
lead to very a significant crossing of geographical and demographical barriers, and they
have the effect that at many universities the composition of the postgraduate school is
entirely different from the undergraduate one. We are satisfied that these programmes
leave little or no untapped potential on this level.

3. Marketing of Physics in Industry. The DST has awarded an amount of R 79 000 for
our Applied Physics group to develop electronic and printed material to attract students
to the applied fields. It is going to be in the format of role models who successfully
applied their physics, or the way of thinking they learned from physics, in industry.

4, Public Understanding. In 2005 the DST awarded R 500 000 for South Africa’s highly
successful participation in the International Year of Physics. In February 2007 they also
awarded a further R 250 000 to our Marketing Committee. A Business Plan was
developed and has been accepted by Council. There are several aspects to this plan,
but its core is a mobile “Physics Pavilion” which will be a physical presence of
promotional material for deployment at various strategic events and centres. A search is
in progress for the new position of a marketing co-ordinator (who may be temporarily
attached to the SAIP office).
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10.

Human Resource Development. Once again, we needed to focus. Two developments
are: (1) The DST funded a programme for Women in Physics in South Africa with a
once-off amount of R 512 000. (2) Access to tertiary education through bursaries
proved to be less successful so far, because it is difficult to get special treatment for
physics - as you recommended. Bursaries for the junior postgraduate (honours) level is
the most crucial shortcoming and we have had a useful interaction with Prof. Mangaliso
Mzamo, the new NRF president, and his executive, about this. They agree that all
postgraduate bursaries are entirely inadequate, they welcome our interaction with them
about this, and a significant first step of the NRF has been a relaxation of the top-up
rules of their bursaries from other sources. On the undergraduate level there are
extensive private and public funding schemes, so that our biggest contribution is not to
find more money but to advertise and promote these schemes through our marketing
actions, such as in (4) above.

Research Information Network. This has been a huge success. In his budget speech
in March 2007 the Minister of Finance announced an allocation of R 95 M for
broadband internet access for the science and technology sector. Rollout of the South
African Research Network (SAReN) has begun and a significant number of universities,
science councils and national facilities will soon be added sequentially to this new
network within the 2007/8 financial year. Regional and metropolitan nodes will be
interconnected via a multi-gigabit “backbone, which will also be connected to major
international research networks. We are confident that the SAIP initiative was an
important contribution to this development.

National Research Digital Library. We have not actively worked on this one, but are
aware that it is getting similar attention on a much broader level than just physics. The
implementation of the SAReN may be seen as an enabling step in this direction.

Flagship Projects. The acronyms SALT, H.E.S.S., PBMR, KAT, MeerKAT and SKA,
have become so synonymous with the development of South African physics that they
need no further description. They are examples of projects that would probably have
happened without your recommendation, but the report did put them in the correct
context of the bigger picture of physics in South Africa, to reflect the healthy state of the
subject. These macro-projects are largely driven by our strategically minded DST. For
instance, in the same budget speech as the one referred to above, the Minister
announced an amount of R 500 M for the development of the KAT/MeerKAT/SKA
project. The report specifically proposed the formation of a National Theoretical Physics
Facility, which is now a reality (see point 12 below). A Synchrotron facility was
mentioned as a possible Flagship project. At this stage, a plan has been implemented
to promote capacity building, awareness and access in respect of the use of
international synchrotron facilities as a much enhanced research tool in several
disciplines. The Pebble Bed Modular Reactor (PBMR) has got a significant boost of
several hundred million Rand in the 2007 budget. This will translate in invigorated
support of Nuclear Particle and Radiation Physics.

Long-term Strategy. The Panel recommended a strategy for national development
priorities and international competitiveness. This included optimal access to expensive
equipment through National User Facilities (NUFs) on a scale more comprehensive
than hitherto. This item has remained on the agenda without major new actions from the
SAIP due to lack of capacity, but it forms an integral part of the job description for our
to-be-appointed executive officer.

Small Science. The Panel warned that preoccupation with flagship projects and NUFs
should not lead to the neglect of other research. We are acutely aware of this danger - it
formed an integral part of our discussion with the NRF executive mentioned above.
These projects may siphon off quality students from postgraduate schools at well-
established university departments. Although the students do eventually graduate from
such departments, their physical absence for long periods of time is detrimental to the
health of the department. We hold the view that such departments still offer the best
quality postgraduate training. An important requirement to sustain this quality is that
these postgraduate schools need to have a healthy pyramidal structure of post-doctoral
fellows, Ph.D., M.Sc. and Honours students.

12



11. Infrastructure and Equipment. The Panel’s concern about the state of the research
infrastructure is in the same category as in (9). This is an NRF responsibility, and they
do have a Research Infrastructure Support Programme (RISP), comprising of the
National Equipment Programme (NEP) and the National Nanotechnology Equipment
Programme (NNEP). Equipment awards of up to R 5 M each are made.

12. Theoretical Physics. The Panel recommended the establishment of a National
Theoretical Physics Facility to counter fragmentation of this important branch of
Physics. The National Institute for Theoretical Physics (NITheP), with its headquarters
located at the Stellenbosch Institute for Advanced Studies (STIAS), and with secondary
hubs at the University of KwaZulu-Natal and the University of the Witwatersrand was
established in the second half of 2006. In its first year of operation it is funded with R
2,1 M by the DST/NRF, and Prof. H.B. (Hendrik) Geyer was appointed as interim
director. This institute is not directly or indirectly administered by the SAIP, but rather by
the NRF on behalf of the DST. The SAIP strongly endorses it, however, because it
brings a healthy balance to the specialist fields of South African Physics: the SAIP has
seven Specialist Groups, of which Theoretical Physics is one. The other six have
always had focus points in national facilities, special programmes, NRF focus areas,
centres of excellence, industry, or in the broader education sector. The NITheP, with its
strong emphasis on postgraduate education and development of talent, now provides a
similar, much-needed focus for theoretical physics.

13. Management and Policy Committee. We did not implement the recommendation that
this ad hoc committee of the DST, NRF and SAIP should remain in existence as a
monitoring and report-back body.

14. Technological Spin-off. The Panel noted that advanced research projects not only
bring immediate rewards to industry and commerce, but that they also raise the
possibility of new, previously unforeseen, developments. From the SAIP side we do not
see an urgent need to pursue this, comfortable in the knowledge that the DST is
actively nurturing and supporting such innovations in a large variety of projects.

The Shaping of Future of Physics was conceived at a time of great concern about the state of
Physics in South Africa. We now find ourselves in a state of significant optimism based on
tangible outcomes on most of our concern areas. In summary, we look back on a three-year
period in which the agenda of physics in South Africa was thoroughly shaped by the Future of
Physics investigation, and in which our two partners, the DST and NRF more than played their
part to make the implementation successful. Apart from their strategic support, the amounts
mentioned above add up to R 2,16 M, invested in physics marketing/ awareness/development
projects directly administered by the SAIP. In addition to this, the National Institute of
Theoretical Physics has been established. With the much larger investments in strategically
important macro-projects, we experience the current state of physics as healthy. The overriding
concern, however, remains the dearth of suitably qualified physicists, and we therefore
recognise that all our efforts must continue to concentrate on recruiting, educating and retaining
physicists in South Africa.

We expect that the report and its recommendations will be useful as our guideline for another
three years. We foresee that the scene will then have developed to such an extent that a new
review may be called for.

Prof Harm Moraal
President
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4. Education Committee

In 2006 the Department of Science and Technology produced a document entitled MST
Educator Support For the National System of Innovation, as a culmination to a series of
meetings. Part of the impetus for this programme came from the success of the SAIP’s
workshop for Physics lecturers on the new FET curriculum, held in October 2005. After our
workshop, which DST funded, DST took the initiative to approach the chemists (SACI) and
mathematicians (SAMS) to encourage them to also involve university lecturers in supporting
teachers with the implementation of the new curriculum. From the beginning of 2007, DST has
put in place an Educator Support Programme (ESP). The ESP makes provision for teacher
development projects to be run by the SAIP, SACI, SAMS, AMESA and SAASTE, as well as by
DST itself. (AMESA and SAASTE are teacher professional bodies.) An ESP Working Group
was constituted in January 2007, and includes representatives of the five bodies mentioned
above, as well as DST and DoE representatives. | have been attending these meetings on
behalf of the SAIP. There have been three meetings so far this year. At the last meeting on 6
June 2007 we were informed by DST that they planned to hold a workshop on 21 and 22 June
to establish an umbrella body for Maths, Science and Technology olympiads and competitions.
Lebs Mphahlele from DST said he had contacted Case Rijksdijk to attend on behalf of the
Physics Olympiad. Lebs also told us that the DST’s Youth into Science Strategy would be
launched on 28 June at SciBono.

SETAG sent out a questionnaire asking professional bodies what support they can provide for
the Youth into Science Strategy. In particular, they want to know:

1. Do we have a career guidance related initiative?

2. Do we (or our members or constituents) have a bursary or student financial aid
scheme?

3. Would we be able to contribute towards the DST maths and science camps (for a

total of 2000 learners a year):
(a) learning and information material
(b
(

) site visits
c) speakers to talk about our profession, career paths, opportunities and requirements

(d) role model speakers to relate personal experiences

Council members were asked to send comments and suggestions to me, but no responses
were received.

SAIP’s contribution to the ESP for the 2006/7 financial year was the FET workshop held on 8
and 9 February 2007 at the University of Pretoria for Physics lecturers. Prior to the workshop
we had to submit a three-year plan of our proposed activities. Thirty participants, including
lecturers from 17 institutions, attended the workshop. Invitations had been sent to the Physical
Science coordinators from each provincial department of education, but, unfortunately, none of
them were able to attend. Representatives from the DST and the Department of Education did
attend. On the second day of the workshop participants divided into four groups, corresponding
to the four physics-related strands of the FET curriculum (Mechanics, Waves, Sound and Light,
Electricity and Magnetism, and Properties of Matter).

At the end of the workshop it was agreed that each group would present an outline of the topics
they thought should be included in a course for teachers at the SAIP conference in July,
together with a few sample pages of appropriate materials. The ultimate aim of the project is for
the Physics community to compile materials that could be used in courses for teachers by any
Physics Department in the country, without any one department having to generate all the
materials.

Although an amount of R119 242 was budgeted for the FET workshop, only R70 551 was
actually spent, largely because the amount needed to pay for flights and accommodation was
much less than anticipated. Thus there is a surplus from the DST grant, which SAIP must either
return to DST or submit a motivation to be able to use it on some other aspect of teacher
development. (Since the funds come from the ESP they cannot be used for another purpose).
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The Department of Education is very interested in working with the SAIP on teacher
development. Veena Maharaj, the Physics coordinator in the Curriculum Development section
(and a Physics graduate from the former UDW) would like to have a look at any materials we
generate for teacher courses, and explore ways of working together with us. She is very
concerned about helping teachers develop correct Physics content knowledge.

At the meeting of Council and HODs in July 2006, it was agreed that we would hold a one-day
workshop before the 2007 conference to discuss undergraduate Physics curricula.  Harm
Moraal, the SAIP President, sent out a letter to all Physics Departments, in order to gauge
support for the workshop. Unfortunately, only 7 departments responded and the workshop was
therefore cancelled. Further discussion is needed on whether a workshop like this is needed in
South Africa and, if so, how best to organise it so that it is supported by all Physics
Departments.

Prof Diane Grayson
Education Portfolio, Council
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5. Marketing Committee

A business plan was drawn up in response to the approval in principle of funding from the DST
in a letter dated 15 March 2006 from Ms Marjorie Pyoos (DST) to Dr Khotso Mokhele (NRF), CC
Prof H Moraal (SAIP). This letter from the DST responded to the SAIP’s plan (submitted on 16"
August 2005) to address the recommendations of the “Shaping the Future of Physics in South
Africa” report.

Since the funding offered by the DST is only a small fraction of what was asked for, we
acknowledge the need to be innovative in our spending in order to ensure maximum impact.
Exploring the niche that the SAIP can offer we found the following:

SAIP members are physicists and therefore they can contribute the physics base to outreach
activities. The SAIP has a special privileged access to this membership, as well as to institutions
like Universities and Research Facilities. Encouraging the participation of physicists within the
outreach environment can be the key that is needed for larger scale impact. The optimal role of
the SAIP in outreach is therefore to facilitate the linkages, networks and interactions that bring
together the players with all the necessary capacities and skill sets to optimise the outputs for
outreach activities. The SAIP can also help to shape the appreciation of the importance of
outreach amongst its membership, and encourage the involvement of its members in outreach.
The SAIP can therefore play a visionary and facilitating role, building partnerships and advising
stakeholders, rather than itself becoming another outreach institution.

Taking these points under consideration, and in order to derive maximum benefit from the
assigned budget, our plan is based on the following principles:

1. All materials and resources developed should be reusable and portable, for ease of
sharing.

2. Utilise existing and build new networks and partnerships to maximise the dissemination
of materials and ideas.

3. Ensure sustainability by building human capacity (focus on drivers of outreach projects
rather than the beneficiaries, on people more than materials).

4. Ensure that the outreach community is intellectually well supported by the research
community (encourage a working conversation between the two)

Long term impact remains a pivotal driver and it is envisioned that the effects of these tasks
would stretch far beyond the period of funding. It is also believed that successful implementation
would warrant the sharing of this model with other institutes such as SACI (South African
Chemical Institute) so that other subject areas could enjoy similar benefits.

Note that this business plan is to be implemented in close collaboration with the NRF,
specifically SAASTA. A summary of the implementation programme is given in tabular form.

5.1. Strategic Objectives:

The SAIP shall aim to align with the objectives of SAASTA in implementation of the business
plan, these being:

1. Science Education: Building the quantity and quality of mathematics and science
outputs at school level (developing SET human capital)

2. Science Awareness: Raising the general interest, engagement and appreciation of
the benefit of science by the public and especially poorer communities.
(strengthening the SET culture)

3. Science Communication: Communicating science to the South African citizenry
(bringing science and scientists closer to civil society).

The SAIP will obviously concentrate on the subject of physics within each of these objectives.
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5.2. Key Focus Areas:

In support of these strategic objectives, we have identified 3 key focus areas where the SAIP
feels it can play a valuable and long-term role given the allocated funding:

1. Development of Resources to Market Physics: These should be reusable, portable
and specific to physics. The primary aim would be that these resources heighten the
status of physics in the country.

2. Establish and Support Partnerships and Networks: The SAIP should identify areas
in physics education, outreach and research environments where greater collaboration
is needed and participate in its facilitation (use physics as a common ground for
communication)

3. Encourage Outreach Activities Amongst the Research Community: Having access
to the research community the SAIP should encourage the participation of researchers
in outreach activities, especially in terms of role models, career information and
communicating physics to the public.

Tasks will target various audiences including schools, universities, media, outreach
organisations, education departments, research facilities and the public.

5.3. Summary of Envisioned Outcomes:
At the end of the funding period it is envisioned that we will have achieved the following:

1. A constantly evolving Physics “Pavilion” which can be used for years to come at any
event or venue that promotes science e.g. Scifest, Techno-X, National Science Week,
Science Centres, etc

A network of physics students and researchers who engage in outreach activities.

Memoranda of Understanding signed between the SAIP and various stakeholders in the
science outreach community (supported by working relationships).

4. A heightened status of outreach amongst the physics community perhaps in the form of
formal recognition

5. Closer relationships between researchers and the media resulting in more accurate and
frequent reporting of science.

Closer relationships between researchers and the outreach community.
Database of role models for outreach programmes.

Database of researchers (with a basic training in communication skills) for use in the
media (interviews, etc)

9. Network of school science teachers and science clubs which can be used for future
outreach programmes.

10. Network of physics societies at universities which can be used by future outreach
programmes to encourage university students to remain in physics.

11. Database of career opportunities in physics.

The business plan was designed to be punchy, attractive and sustainable so that we can
motivate for continued funding.

Ways in which the post of outreach-administrator could be continued, will be explored, e.g. co-
funding the full-time outreach administrator in partnership with SAIP, NLC and/or other partners
so as to generate the sustainable funding for a competent, dynamic person.

Dr Simon Connell
Marketing Portfolio, Council
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6. Communications

6.1 Website

The SAIP website (URL) was regularly updated throughout the period from 1 April 2006 to 31
March 2007. Items of interest including news, announcements of conferences, available jobs
and available scholarships and bursaries have been added to the website as they are sent in.

More details have been added to the careers section and a section dedicated to Physics
Departments is being built up. Departments are reminded to send in a summary of their
activities for publishing on the website.

Members are reminded to send in items for publishing on the website to the Secretary at
secretary@saip.org.za.

The SAIP website is hosted by eHost (www.ehost.co.za) and there were no noticeable
instances of the eHost servers being unreachable, so the SAIP website has been reliably
accessible.

It has been very encouraging to receive favourable feedback from various sectors, even outside
of South Africa, regarding the information available on the www-site. Particular reference has
been made to information on SAIP activities and the careers section.

6.2 Newsletter

The SAIP (text-only) newsletter continued with 4 issues during the period from 1 April 2006 to
31 March 2007. Newsletters were published in May 2006, August 2006, November 2006 and
February 2007. The newsletter is edited by Miss. Judith Ncapayi.

6.3 Acknowledgements
The SAIP is grateful for the efforts of Miss. Judith Ncapayi in editing the SAIP newsletter.

Dr Jaynie Padayachee
Communications Portfolio, Council
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7. Student Committee

7.1 Student membership

Student membership numbers continue to increase. This is very good news for physics in
South Africa and is probably a direct consequence of the commitment that the Government is
currently showing towards large-scale science projects. Approximately 40% of the more than
500 members of the SAIP are students. At this point it is of utmost importance that these
students receive sufficient support to ensure their development into professional physicists,
employed either in research or industry.

7.2 Student Liaison on Council

Unfortunately no valid nominations for the portfolio of Student Liaison on Council were received.
During the annual students business meeting Mr. Gurthwin Bosman (University of Stellenbosch)
was nominated and elected for this position for the 2007—2009 term.

7.3 Student Committee

A student committee was formed shortly after the 2006 SAIP conference, consisting of the
student representatives of the various specialist groups. This committee will continue to support
the new student member on Council.

7.4 Exclusive Student Activities

Since 2006 some activities during the annual conference have been organised exclusively for
the student attendees. The LOC for the 2007 conference should be thanked and complimented
for organising another successful lunch during which students had the opportunity to interact
informally with the invited plenary speakers.

7.5 Community Involvement

The involvement of students in the development and awareness of physics in the community
remains a priority for Council. Students indicated that they found it difficult to start up their own
projects, considering their academic pressures. However, there is an exciting new opportunity,
namely the DST Camps to be held in each of the nine provinces, during which students will
have the opportunity to share their experiences in physics research with learners and to act as
role models. During the annual business meeting students indicated that they would be willing
to assist in such camps being held in close proximity to their universities.

7.6 Job and Bursary Exposure

The secretary of the SAIP maintains a page on the SAIP website with job vacancies and study
opportunities for physics students, and updates to this page are emailed to SAIP student
members. This is one of the benefits enjoyed by SAIP student members and they expressed
their gratitude toward the secretary for exposing them to these opportunities.

Dr Attie Combrink
Student Liaison Portfolio, Council
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8. Women in Physics

8.1. Overview

As a means of addressing the under-representation of Women in Physics internationally, the
Department of Science and Technology (DST) funded the South African Institute of Physics
(SAIP) to start the Women in Physics in South Africa (WiPiSA) Project. The Women in Physics
Project was launched in November 2005 in Durban and it became known as WiPiSA. The
launch conference of WIPISA was a great success. International speakers and attendees of the
World Conference on Physics of Sustainable Development (WCPSD) and the US-Africa
Advance Studies Institute on Photon Interaction were able to attend. The WIPISA launch
conference was sandwiched in between the two international events, which made it easy for the
participants of both conferences to attend the launch conference of WIPISA without incurring
additional costs. A working group was selected at the launch to lead WiPiSA. Members of the
working group met regularly throughout 2006 to deliberate and make progress on issues that
affect women in physics.

8.2. Aims

The following aims have been developed for WIPISA, which embrace the international aims of
Women in Physics, but are also unique to the South African situation, as identified in the pre-
launch workshop:

e To stimulate an interest in physics amongst girls and women
e To encourage girls and women to study physics
e To encourage and support girls and women to work in physics-related careers

e To assist in removing or overcoming obstacles and barriers for girls and women to
study physics and work in physics-related careers

8.3. Objectives

In the same pre-launch workshop, the following objectives were identified:

To attract girls into physics
e To support women embarking on careers in physics
e To promote women in physics in leadership roles

e To break stereotypes that discourage women from studying physics and working in
physics-related careers

e To support women in physics who need to balance family and career

e To promote the creation of flexible jobs (not only full-time) that will allow women in
physics who have families to follow meaningful career paths

e To promote funding criteria that take into consideration women who have families (and
may interrupt their career for a time)

e To improve institutional structures and climate for women in physics
e To challenge gender discrimination in selection procedures and the workplace In
achieving the aims the following activities were undertaken:
8.4. Working Group Meetings
The Working Group had meetings on the following dates:
2006
8 February, 20 April, 9 June, 28 July, 1 November
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2007
23 February, 12 April, 1 June

The meetings of the working group were characterised by harmony and growth in the personal
lives, and that on its own is an achievement in addressing the issues that affect women in physics
in South Africa. Some of the WiPiSA working group have experience some setbacks in our
personal lives and the group was good at nurturing each other.

The working group members were:
° Ms Mmantsae Diale — Unuversity of Pretoria (Chair)
e Prof Diane Grayson — Andromeda Science Education CC
e Dr Igle Gledhill — Council for Scientific and Industrial Research
e Dr Jackie Nel — University of Pretoria (Treasurer)
e Ms Patience Segonyane — Nuclear Energy Council of South Africa
e Dr Sharmila Goedhart — Hartebeesthoek Radio Astronomy Observatory
e Ms Sarah Buchner — Hartebeesthoek Radio Astronomy Observatory (Secretary)
e Dr Nnenesi Kgabi — North-West University (Mmabatho)
e  Dr Zinhle Buthelezi — iThemba LABS

The working group achieved a special addition to women with PhDs when Nnenesi Kgabi
graduated from North-West University in Potchefstroom in Environmental Science, a very
important study and relevant to the era.

8.5. Departmental Launches

In 2006 WIiPiSA had a successful year, which saw some universities launching departmental
groups of women in physics: University of Pretoria, University of Cape Town, Rhodes University,
University of Johannesburg and North-West University (Mafikeng). In each of these departmental
launches, each department had a lecture from an invited guest with physics students in the
department, followed by a social gathering. This project was successful in each university, with
one common result. Physics students ladies gained confidence in continuing with the subject,
knowing well that there are potential mentors. A female academic or a senior student in the
department of physics led the project. Each project cost about R2, 000.00. The University of Cape
Town had a big group, which came from the department of physics and the SAAO

8.6. Projects

Different institutions have done excellent work in promoting physics among girls through the
WIPISA funds. When a call was made [in July 2006] for institutions to send proposals to attract
female students into their departments and promote physics in schools, only six universities
responded, which may be due to lack of female leadership in physics departments. The following
are the universities that were funded, together with the project leader and the cost of the project,
followed by a brief report. Full reports are available.

University of Witwatersrand — Planetarium
Project leader: Dr Claire Flanagan

The WIPISA funds were allocated to the Planetarium to focus the ASTRO HIT SQUAD (AHS) on
the girls. The AHS is an informal grouping of high-school learners who meet at the Planetarium
occasionally to do astronomy-based activities. The group sometimes takes telescopes to
“viewing sites”. At the moment, this group is totally dominated by boys. The funding has been
used to enable the participation of girls.

University of VENDA

Project leader: Dr Vaith Sankaran
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The project at the University of Venda was aimed at making it possible for rural girls to have a
chance to participate in the Vuyani Science Centre activities. The Vuyani Science Resource
Centre is located in the rural area and with the outreach activities expected to make a good
impact on the local communities. The centre serves as one of the community outreach projects
of the School of Mathematics and Natural Sciences of the University of Venda. It consists of
laboratories and computer labs, which play an important role in enhancing the rural learners’
perception of science and technology. Since most of the schools do not have any laboratory
facilities, they rely on the facilities and services provided by the centre to get hands-on
experience in performing the experiments at the centre. WiPiSA funds helped in addressing the
need to attract female learners into physics and related areas from the rural areas around the
Vuyani region.

University of North-West — Mafikeng
Project leader: Dr Nnenesi Kgabi
The aims stated below were set to further the WiPiSA aim of ‘Attracting girls into Physics’

= To assist female learners from schools that do not have or that have poorly equipped
laboratories by conducting prescribed experiments.

= To establish trends in academic performance of girls at high school
= To evaluate the impact of experimental activities on girls’ performance.

The first and second aims were achieved successfully with a group of Grade 10 learners at
Disaneng High School, a rural school in Mafikeng [what was done with the learners?]. Activities
are still being carried out to address the third aim. The funding from WiPiSA helped a lot to
market the project to an extent that the Department of Education has requested that it be
extended further to cover other villages like Lotlhakane and Makgobistadt in the Central region
of the North-West province. The project is also considered as one of the interventions to
address high failure rate of matriculants in the region.

Nelson Mandela Metropolitan University
Project leader: Dr Pearl Berndt

The project entitled Operation Starlight was a Physics-centred weekend excursion to
Noorspoort Guest Farm, 180km away from the university. One of the objectives of the project
was to provide an opportunity for girls from different backgrounds to exchange ideas on Physics
and its relevance in their communities. The project was strategically timed to include as many
girls as possible, which have not chosen a career as yet, so that they can be introduced to
careers in physics.

University of Pretoria
Project leader: Dr Jackie Nel

Project Leaders: Dr Jackie Nel and Ms Mmantsae Diale, with assistance from Prof. Diane
Grayson — WiPiSA Working Group members and Members of the University of Pretoria Physics
Department.

The project took place on Friday afternoon at Hans Kekana High School, Hammanskraal. Three
female teachers, four mail teachers and 85 girl learners took part in the workshop. The project
focused on using fun ways to teach the girls about some of the basics of physics (e.g. resistors,
circuits and heat transfer) as well as giving them some practical experience in everyday skills
(e.g. fitting an electrical plug, fitting an electrical switch in a circuit, using a screwdriver and a
pair of pliers). The girls were given an opportunity to make a lamp from scratch, make resistor
jewellery and eat ice cream made in front of them without a freezer or a fridge, but using liquid
nitrogen.

8.7. Women’s Day celebrations 2006
University of Stellenbosch

Project leader: Dr Gillian Arendse
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In celebration of National Women’s day on 9 August 2006, the university of Stellenbosch hosted
a project named “Girlz Just Wanna Have Phun” The project aimed at exposing female learners
to Physics, and Science related careers, was offered to roughly 100 learners from schools in
and around Stellenbosch. The learners were engaged in different group activities such as
problem solving, design and manufacture as well as elementary electronics. Even though the
organizer at times wondered whether the activities would be “girl-friendly”, the learners didn’t
seem to “mind”.

8.8. Workshop on Building Evaluation into Proposals
Project Leader: Prof Diane Grayson

One of the skills all physicists need, including women, is to be able to write good proposals.
Diane Grayson was able to run a successful workshop that focused on one aspect of proposal
writing for women in physics, namely how to build evaluation into a proposal. This aspect is
important because often the end of a project is reached and it is impossible to collect data post
hoc that would show how successful the project was. The work done was very good because as
a Physicist herself, she was able to guide researchers in writing winning proposals. Young
women entering research considered the workshop as very important, and the attendees
included women who were not into physics

8.9. Baseline Study

Project Leader: Prof Diane Grayson

This project has two parts. Part | comprises the compilation of a database of women who
obtained an Honours, Masters or PhD in Physics between 1995 and 2005. It includes women
who obtained their degrees in South Africa, South African women who studied overseas, and
foreign women who are working in South Africa. Each university Physics Department was asked
to appoint a WiPiSA representative. These representatives were then requested to send a list of
women who completed post-graduate degrees in their departments between 1995 and 2005. So
far a list of 139 women has been compiled, but data is still coming in. In Part Il, a selection of
women will be questioned to find out if they are working in Physics-related jobs and why or why
not.

8.10. Marketing material for WIPISA

Project Leader: Dr Sharmila Goedhart

The first step in our campaign was to design a logo that could be put onto promotional materials.
So it has to be something that is bright and appealing to the eye but simple enough to use on
documents that may be photocopied in black and white. At the same time it has to represent
women, physics and South Africa to reflect the organisation’s name. Part of the design element
of the IUPAP working group for women in physics was used (the women’s heads) to represent
women of all ethnic types and reflect our link to IUPAP. The flag and map outline obviously
represent South Africa. Selecting a recognisable symbol for physics is more challenging. The
South African flag often leads to allusions to rainbows and | also recall the cover of my high
school physical science textbook that had a prism refracting white light into a rainbow. So in the
logo design the women’s heads also symbolise a prism transforming South Africa into its full
potential.

A colourful c-fold leaflet with a feminine font and background has been designed to advertise the
activities of WiPiSA. Copies of this will be distributed at the SAIP annual conference.

The logo could also be used on t-shirts or bags in future promotional campaigns.

8.11. IUPAP Representative for South Africa

Dr Igle Gledhill has been appointed as South African representative for the IUPAP working
group of Women in Physics. She has attended a meeting of the working group in Germany on
19 - 22 April.
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An outline of the progress among Women in Physics in South Africa as presented to IUPAP
WG, April 2007.

Data was collected for South Africa and the SAIP, and is summarised here. History and
context

A survey of 2002 revealed concern about physics in late 1990s

“Flight of the flamingos”: a report on migration of science, engineering and technology
workers

SA scientific output halved as a proportion of global output 1987-2001
An aging knowledge base

Poor representivity

0 % of academic
staff who are
women

| % of referred
publications
by women

Data from survey of 2002
Actions were taken in the form of:
* Areview — “Shaping the Future of Physics in SA”
» Transformation
— Conscious, and a lot of work
— Aninclination to have fun
— A high fraction of students at conferences
* Leaders “who make sure their successors are not just like them”
»  Support from Department of Science and Technology
2005 was a good year:
e Year of Physics
« 50" Anniversary of SAIP
» First IUPAP General Assembly in Cape Town; first in Africa
«  World Conference on Physics and Sustainable Development in Durban
e Launch of Women in Physics
SAIP

e Membership: 16.5% women at present, based on names, since gender is not
explicitly requested on application forms

e  Prizes: women are significantly well represented among best student paper prizes,
estimated at about 25%; but award of the Silver and Gold medals to a woman has
been rare, and merits attention

e Invitation of women as speakers to the annual conference merits attention

e Significant funding has been made accessible to the community to increase the
participation of women in physics
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e The projects of WiPiSA were summarised, and

e Preliminary unpublished data from the study of graduate women in physics, 1995 to
2006, is encouraging, but much work remains to be done.

8.12. Conclusions

WIPiSA has had a very successful year. Through the grants made to run projects and host
social gatherings at university Physics Departments, the number of people and activities
associated with WiPiSA is growing.

8.13. Recommendations

The WIiPiSA working group recommends that the project be given the last year to run with the
same funds to complete a three year cycle, which becomes a proper statistical instrument to
qualitatively evaluate the project. Furthermore, the project reports from universities and
additional material available from women in physics project may be put together to publish a
book on the activities of women in physics in South Africa, using the same funds
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9. Silver Medal
Kavilan Moodley: Silver Medal 2007

Cosmology has become one of the most attractive and competitive research subjects in recent
years. Modern technology and instrumentation, together with theoretical progress, appear to
support the human drive to find answers to fundamental questions - concerning the origin of our
world and of our own existence - on a level never reached before. It is in this competitive field
where KAVILAN MOODLEY is working with outstanding success.

Kavilan and his collaborators were the first to develop a general framework in which to
investigate combinations of adiabatic and isocurvature fluctuations in the early universe. They
showed how observations of the Cosmic Microwave Background could constrain the nature of
primordial fluctuations, motivating for polarization measurements, which are now the focus of
several high-profile experiments. They also showed how the inclusion of isocurvature
fluctuations could degrade constraints on spatial curvature in the universe. Kavilan’s work
earned him an invitation to join the Atacama Cosmology Telescope project, a new generation
Cosmic Microwave Background experiment run by the team who carried out the hugely
successful Wilkinson Microwave Anisotropy Probe project. In this project he is expanding his
resea