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In June 2005, we traveled with a 
delegation of professionals in the fields 

of optical science and engineering to visit 
South Africa. Our goal was to visit our 
colleagues there and stimulate collabora-
tion between the United States and South 
Africa through the activities of scientific 
professional societies and student and 
faculty exchanges. 

Our primary objective was to promote 
international cooperation in the field of 
optics by engaging in discussions about 
the state of optics education, research, 
industries and economic development in 
South Africa. We were also hoping to get 
South African students, professors and 
researchers more involved in the interna-
tional optics community.

In addition to the two of us (OSA 
2001 president Richard Powell and 1993 
president Elsa Garmire), our delegation 
included Robert Russell of Dartmouth 
College; William Fink at the University 
of California, Davis; Leonard Andrews of 

Verizon Corp.; and John Prohoska, Black-
stone Photonics. We visited one national 
laboratory and three universities.

The Council of Scientific  
and Industrial Research
Our first stop was in Pretoria at the 
Council of Scientific and Industrial 
Research (CSIR), where we were hosted 

by Dr. Phil Mjwara and Hardus Greyling. 
This national laboratory is an excellent 
example of a successful university-indus-
try collaboration. The lab, which had 
been initially focused on nuclear energy, 
has evolved to cover several technological 
areas, including defense; communica-
tions; manufacturing and materials; min-
ing; road and transport; and the environ-
ment. The CSIR lab houses five South 
African Centers of Excellence, including 
the one that was of most interest to our 
delegation—the National Laser Center, 
or NLC.

The NLC promotes research and train-
ing programs and its staff collaborates 
with other African regional laser centers 
and industry professionals. The Center 
specializes in manufacturing and materi-
als processing, with programs in cutting, 
welding, cladding, hardening and clean-
ing. It also sponsors a higher education 
program at a user facility where professors 
and students can perform research  
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projects sponsored by South Africa’s Na-
tional Research Foundation (NRF). 

Th e NLC has a successful NRF-sup-
ported equipment loan program through 
which it provides lasers and technical 
support for South African universities. 
Currently, 23 projects are under way but 
the program is limited by its budget. In 
addition, the Center also focuses on laser 
sources and applications; its researchers 
are developing new solid-state lasers—in-
cluding diode-pumped Nd:YVO4, OPOs 
and Raman shifters—and investigating 

applications in biophotonics and laser 
spectroscopy. Th e biophotonics projects 
include studies of laser-tissue interactions 
for wound healing, beam propagation in 
tissue for diagnostics and photodynamic 
therapy for drug delivery; the research 
into laser spectroscopy is targeted toward 
remote sensing applications. 

Th e NLC is a partner in the African 
Laser Center (ALC)—a virtual center 
with other participating countries includ-
ing Algeria, Egypt, Ghana, Senegal and 
Tunisia. Altogether, 19 science or engi-
neering groups are involved in research 

collaborations, education, development 
of infrastructure and technical informa-
tion transfer. One of the goals of the ALC 
is to develop a fl agship project such as 
building a synchrotron.  

The University of Stellenbosch
Th e delegation made a visit to the Laser 
Research Institute at the University of 
Stellenbosch, near Cape Town. Th ere, 
Prof. Erich Rohwer presented an overview 
of the Institute’s laser research and gave 
us a tour of the laboratories. Th e insti-

tute has a strong educational program 
in lasers and research in several fi elds, 
and its staff  collaborates with the NLC. 
Researchers are conducting a major 
project in molecular spectroscopy in the 
vacuum ultraviolet using an excimer-dye 
laser source, as well as research on the use 
of femtosecond pulses to study second 
harmonic generation in thin fi lms, such 
as Si/SiO2 interfaces. 

Th ey are also working on the develop-
ment of diode laser-pumped solid-state 
lasers and nonlinear optics, and have 
expressed a strong interest in starting 

research in the area of biophotonics. 
Another ongoing project, which is being 
done in collaboration with the ALC, is 
the development of inexpensive nitrogen 
lasers to provide to high schools and col-
leges for educational purposes. 

Tshwane University and 
Cape Town
Next, the delegation visited Tshwane 
University of Technology in Pretoria—
one of South Africa’s largest technical uni-
versities. Th e university awards technician 
certifi cates, bachelor’s degrees, master’s 
degrees and doctorates. Prof. Lukas Sny-
man gave a scientifi c presentation of his 
research on CMOS design for opto-elec-
tronics, and Prof. Cedric Smith discussed 
the work the university is doing on 
developing instrumentation for medical 
applications, including their program for 
training medical technicians. Th e univer-
sity off ers an interesting opportunity for 
those with an entrepreneurial streak—a 
program in which participants create and 
spin-off  a startup company dedicated to 
optical communication technology.  

We made a fi nal visit to the University 
of Cape Town, which was hosted by Prof. 
Daya Reddy, the dean of the faculty of 
science, and Prof. Craig Comrie, the head 
of the physics department. Many faculty 
members focus on nuclear physics and 
work with a local national accelerator, 
while several others are involved in 
CARS spectroscopy studies on internal 
combustion engines as part of an eff ort 
to develop alternative fuels. Still others 
work on new solar cell technology or 
solid-state materials. 

Working together 
Our South African colleagues recognize 
their country’s need to increase its re-
search and development activities in order 
to foster economic development and 
enhance people’s quality of life. Th ey are 
working with other countries to address 
the lack of infrastructure in the region 
through collaboration and networking. 
 Representatives from a group of 
African countries, including South Africa, 
created Th e Dakar Declaration and 
Action Plan of November 1999, which 
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Elsa Garmire and Richard Powell 
(center) visit the Laser Research 

Institute at Stellenbosch University.

Our South African colleagues are working with other 
countries to address the lack of infrastructure in the 
region through collaboration and networking.[ ]
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formally recognized that “science and  
its applications can have major impacts 
on poverty eradication, health, peace,  
sustainable development and environ-
mental protection.” 

Further, it states that such devel-
opment will not take place without 
improvements in scientific capacities and 
facilities. According to the declaration, 
“Scientific knowledge is an increasingly 
important tool for decision makers, 
especially in devising policies for national 
development.” In addition, “scientific and 
technological research focusing on exist-
ing and new modes of production should 
be used to promote development in the 
South, be integrated into better manage-
ment practices, and serve as a basis for 
more efficient use of natural resources.” 

The group recommended an agenda 
that included national initiatives to pro-
vide sustained support to build the capac-
ity to acquire and advance scientific and 
technological innovation. Their action 
items included the creation of centers of 
excellence in Africa, where world-class 
basic research can be pursued through 
collaboration with other countries. In ad-
dition, they called for their governments 
to create national and regional innovation 
centers to manage the development of 
new technology.  

Making a name
Until the mid-1990s, South Africa was 
somewhat isolated from the rest of the 
world’s scientific community. Its tech-
nological development focused on two 
areas—the military and energy self-suf-
ficiency. Since then, the country has been 
actively trying to break out of isolation 
and develop different areas of scientific 
research. 
 South Africa spends about 1 percent 
of its gross domestic product on science 
and technology. The Science Citation 
Index shows that South Africa produces 
only a fraction of one percent of all scien-
tific publications. However, the country 
takes pride in the fact that two Nobel 
Prize winners were graduates of South 
African universities. 

In 2002, the government of South Af-
rica articulated a new National Research 

and Development Strategy based on in-
novation, science and technology human 
resources, and called for the creation of 
an effective government science and tech-
nology system. Officials identified several 
technology platforms, including biotech-
nology, information technology, technol-
ogy for manufacturing, technology to 
leverage knowledge, technology related 
to natural resources sectors and technol-
ogy for poverty reduction. Through their 
NRF, they hope to focus their basic sci-
ence on areas where they have natural or 
knowledge advantages such as astronomy 
and human paleontology. 

The government’s goal is to double 
their investment in science and technol-
ogy by the end of 2005. Its plan calls for 
the commercialization of new knowledge, 
management of intellectual property and 
the formation of small businesses. 

One major priority is to develop 
new technology to reduce poverty and 
improve public health. Telemedicine has 
been identified as a method for trans-
forming rural health care. Although 
optics is not mentioned by name in 
the strategy, the field provides enabling 
technologies for many of South Africa’s 
focus areas.  

Our delegation did not have time to 
spend at all of the centers of optics re-
search activity in South Africa. However, 
the four institutions that we did visit pro-
vided an excellent overview of the type of 
optics research and educational activity 
in the country. We were impressed by 
the excellent laboratories and high-level 
research activities that we saw, as well as 
the strong collaborations between optics 
researchers and industries.  

The trip was an educational experience 
with stimulating professional discussions 
that formed the basis for future interac-
tions. The delegation enjoyed learning 
about the history and culture of South 
Africa. We also spent time in Kruger 
National Park, testing optical instruments 
such as cameras and binoculars. 

[ Richard C. Powell (rcpowell@u.arizona.edu) 
is a professor of optics at the University of 
Arizona. Elsa Garmire is the Sydney E. Junkins 
Professor of Engineering Science at Dartmouth 
College. Both are OSA past presidents. ]


