
In OPN’s “Global Optics” column, writers
from all over the world provide updates on
optics education and international optics-
centered groups and programs. Thirty-five
percent of OSA’s members and 70% of
OSA journal authors are based outside the
United States. Please send story ideas for
“Global Optics” to opn@osa.org.

Graduate students in Africa who are
unable to study in Europe or the

United States can now learn about laser
applications closer to home.

The Office of External Activities
(OEA) of the Abdus Salam International
Centre for Theoretical Physics (ICTP),1 a
non-profit organization based in Trieste,
Italy, is sponsoring several laser centers in
sub-Saharan Africa. The sponsorship is
part of ICTP’s ongoing effort to help
developing nations create programs for
research and training in physics and
mathematics.

One such program, the Laser and
Fiber Optics Centre (LAFOC), was
established in March 1993 in Ghana at
the University of Cape Coast. Eight staff
scientists at LAFOC supervise graduate
students and perform research related to
optical metrology (light scattering in 
fluids, optoelectronics and interfero-
metry); laser-induced fluorescence as
applied to crop plants; image processing
and fiber optics for optical communica-
tions. Fellowship grants, equipment and
textbooks are provided by the OEA.

LAFOC has participated in a range of
projects designed to improve the lives of
its neighbors in the region. Together
with the University of Cape Coast’s
School of Agriculture, for example, sci-
entists are using laser-induced fluores-
cence to screen different varieties of
crop plants. By screening plants such as
cassava, maize, cowpea and tomatoes,
the researchers are learning which vari-
eties are resistant to pests, bad weather
conditions and herbicides.

Laser-induced fluorescence is also
being applied to crude oil to study some
of its properties. Samples were collected
from Ghana’s Tema Oil Refinery.

LAFOC researchers are also investigat-
ing laser imaging of nuclear detectors for
alpha track studies that will enable better
monitoring of radon. This is an impor-
tant issue in Ghana, where many village
buildings have been constructed with
mud containing radon. Researchers are
using solid-state nuclear track detectors
to monitor the alpha particles that are
emitted from radon in soil. The latent
alpha tracks are made visible through
chemical etching. An optical-digital tech-
nique developed at LAFOC has been used
to count the alpha tracks and determine
the track parameters on the solid-state
nuclear track detectors. The new tech-
nique offers a more rapid and reliable

method of processing the detectors with-
out destroying them and provides the
exact concentration of alpha particles in
the area.

In addition, researchers are perform-
ing preliminary studies using an interfer-
ometric technique to understand the
extent to which stress and strain can
cause fading, shrinkage and expansion
during the washing of textiles. The tech-
nique uses two Ronchi Rulings and
reveals the presence of fabric defects in
moiré fringe patterns. The nature as well
as the pitch of the fringes could help pre-
dict the effect of stress on the textile.

LAFOC students have access to low-
power visible gas and semiconductor
laser sources, detectors and measurement
equipment, optical components and
mechanical mountings of all types. The
academic staff can attend ICTP 
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programs, conduct research in Italian
laboratories and interact with other sci-
entists at the ICTP center. LAFOC stu-
dents also visit laboratories in Italy. Some
of the students have taken part in the
ICTP/ International Atomic Energy
Agency sandwich program that enables
them to interact with experts at the ICTP
and make use of its library facilities.

The center also relies heavily on other
scientific organizations. It has received
books and optics journals from the
United States under the ICTP donation
program. Various organizations, includ-
ing OSA and the American Physical
Society, have supported LAFOC by pro-
viding online journals. OSA has donated
laser and optical design software.

LAFOC’s graduate program, which is
open to Africans living south of the
Sahara, currently has two doctoral stu-
dents studying applied spectroscopy and
four master of philosophy students doing
projects in optoelectronics using interfer-
ometric and fiber-optic techniques. Since
its opening, eight master’s students have
graduated.

The graduates
The center’s first three doctoral students
graduated in 2001. They came from
Ghana, Liberia and Sudan. Liberia’s
George Ishiekwene performed theoretical
studies of polarization-maintaining fibers
that are now being prepared for experi-
mental investigations that will have a
direct application to Ghana’s telecommu-
nications industry. Ishiekwene has
returned to the University of Liberia,
Monrovia, where he works in the physics
department.

Sudan’s Tahani Salah Shatir
Mohammed demonstrated a technique
for understanding the movement of an
object within a turbid medium based on
the measurement of transmitted and
reflected light intensities in three differ-
ent scattering geometries. Her work
advances the understanding of laser-tis-
sue interactions, and it is being expanded
thanks to the medical group at the
Regional Hospital in Cape Coast.

Ghana’s Moses Jojo Eghan is a lecturer
and researcher at LAFOC. He specializes
in image processing and particle sizing in
fluids. Eghan’s research focused on 

developing an optical-digital technique
for solid-state nuclear track detectors that
provides immediate evaluation of radon
concentrations.

LAFOC benefits from OEA visiting
scholars, who bring knowledge and
resources. Herbert Winful and Charles
Brown of the United States, Giovanni
Zaccanti of Italy and Ahmadou Wagué of
Senegal are among those who have given
lectures and supervised students.

The center has organized several
workshops. The Workshop in Optics for
Tertiary Teachers in July 1999, sponsored
by ICTP and OSA, offered teachers, gov-
ernment personnel and members of
industry a chance to learn about modern
applications of optics. Other meetings
have focused on combustion diagnostics
and air-pollution monitoring to address
some of the challenges facing the oil and
petroleum industries in Ghana.

LAFOC offers African scientists 
a place to work together to solve com-

mon problems and to network with
international colleagues. Through con-
tinued collaboration with international
partners, it will promote an understand-
ing of and appreciation for optics
throughout Africa.
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