
The OSA Unicamp student chapter
was founded in December 2001.

Today it is composed of 20 members
from the Physics Institute and from the
electrical engineering faculty, most of
whom are involved with applied optics.
The chapter’s main goals are to dissemi-
nate optics in Brazil, to strengthen part-
nerships between research and industry
and to improve the channels of commu-
nication within the international com-
munity, particularly through scientific
societies. This work would not be possi-
ble without OSA’s support.

Optics at Unicamp
In the 1970s, the Physics Institute 
at Unicamp hired a small team of
researchers from Bell Laboratories and
from universities around the world to
organize working groups devoted to
optics and photonics. These groups
achieved many optical firsts in Latin
America, including the first optical fibers,
laser diodes and medical applications of

lasers. High-tech industries and R&D 
centers became attracted to the Campinas
region, and sugar cane and coffee fields
were soon replaced by the telecom and
information technology industries.
Campinas was dubbed the “Brazilian
Silicon Valley.”

Unicamp’s expertise in the field of
optics is anchored by the Optics and
Photonics Research Center (CePOF),
one of Brazil’s ten Centers of Excellence
in Research, Innovation and Dissemina-
tion (similar to the National Science
Foundation’s Centers of Excellence in 
the United States). With groups from
Campinas and the two nearby cities of
São Paulo and São Carlos, CePOF brings
together the largest number of optical
researchers in Brazil. Other R&D centers
that are active in optics in the Campinas
region include the Brazilian Synchrotron
Light Laboratory, the Center for Research
and Development in Telecommunica-
tions and Renato Archer Research
Institute for Information Technologies.

Student chapter activities
Unicamp’s Student Chapter is involved in
a variety of pre-professional and educa-
tional outreach programs that help its
members to develop communication
skills, leadership and self-organization
while also contributing to important
social issues, such as ensuring that scien-
tific careers are accessible to all. The
chapter’s main programs include:

• Physics Workshops for High School
Teachers: In this one-day event, teachers
attend activities and lectures on a variety
of topics within modern physics. Enter-
taining demonstrations are presented
that can be used to engage students.

• Hands-on Training in Optics for
Technicians: This one-week course is
intended specifically for laboratory
technicians, who are trained in the
proper care of optical components
and fiber optics, including alignment
and basic measurements.

• Physics on Vacation: During one week
of school vacation, high school students
come to Unicamp to solve a modern
physics problem. Chapter members
guide the students in theoretical and
experimental work.

• School of Applied Optics: This one-week
event takes place every two years; it cov-
ers courses and lectures in the areas of
scientific interest at the time. The school
typically boasts presentations by very
prestigious international lecturers. It is
mainly intended for final undergraduate
students and graduate students.

• Workshop on Optical Communi-
cations: During the years when the
School of Applied Optics is not offered,
this four-day event takes its place. It
brings together professionals from
academia and industry to discuss and
debate the future of optical communi-
cations. Both researchers and industry
insiders benefit from this event,
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Some 2004 chapter members, from left to
right: Davi R. Ortega (Vice President); Sergio
d’Almeida Sanchez; Lázaro A. Padilha Jr.
(Secretary); Leverson F. L. Costa; Rafael M.
Fernandes; Prof. Hugo L. Fragnito (Advisor);
Paulo Dainese; Antonio A. R. Neves
(President); Odilon D. D. Couto Jr.; Paulo F.
Gomes; David da S. L. Figueira (Treasurer).
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Established in 1966, the State University of Campinas—also known as

Unicamp—is recognized as one of the leading Brazilian and Latin American

institutions of higher education. Campinas is a dynamic and modern city of

nearly 1 million; it is located 50 miles from the giant metropolis of São Paulo. 
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which is a great forum for networking
among major telecom industries.

Unicamp research groups
Besides teaching others, the Unicamp
Student Chapter has a variety of groups
that develop graduate research in many
fields.

The Optical Communications Group is
studying polarization-dependent gain in
erbium-doped fiber amplifiers, which is
due to polarization-dependent loss of
passive components inside the amplifier
and/or polarization hole burning (result-
ing from the anisotropy of the ion
absorption and emission cross-sections).
In addition, it is assessing fiber optic
parametric amplifiers that can operate 
in any desired spectral region with supe-
rior performance in relation to the tradi-
tional erbium-doped and Raman fiber 
amplifiers.

The group is also developing tech-
niques to overcome the effects of non-
linear noise amplification in optical
communications systems, which can
degrade system performance, and has
created a new and simple method to
measure spectral hole burning in dense
wavelength division multiplexing
(DWDM) systems.

The Optical Communications Group
is investigating the fundamental acousto-
optics properties of ultra-small core pho-
tonic crystal fibers. Finally, the group is
working on implementing a testbed con-
sisting of a 32-channel DWDM system 
in the C band that will connect the
Unicamp laboratory to other R&D 
laboratories in Brazil.

The New Materials for Photonics
Group is interested in quantum dot-
doped glasses because they present high
optical non-linearities and ultrafast
response times—both important charac-
teristics for optical devices applications
such as optical switching.

The group is also looking at tellurite
glass photonic crystal fiber amplifiers,
which have several advantages, such
as wide bandwidth and less expensive
fabrication than traditional silica fibers.
Finally, they are exploring thin films of
multilayered quantum dot-doped glasses
fabricated with laser ablation and RF
sputtering, which are ideal for the pro-
duction of thin films and channel wave-
guides for optical communications
applications.

The Optics and Photonics in Life
Science Group is studying optical tweezers
and optical scalpels as bioengineering
tools for cell and DNA manipulation;
these tools are well suited for frequent
use to measure mechanical properties
such as elasticity and viscosity and spec-

troscopic properties (two-photon exac-
tion, Raman, Hyper-Rayleigh and Hyper-
Raman) of a live cell. The group is also
exploring colloidal quantum dots, which
are ideal as biological fluorescent mark-
ers: They outrun traditional organic
markers, last longer, are less cytotoxic 
and use just one wavelength to excite
more than one color.

The Instrumentation and Laser
Engineering Group is studying ultra-high
stability lasers for high-resolution spec-
troscopy in basic research, for metrology
to develop frequency and length patterns
and for the development of optical-
atomic clocks. In addition, they are
interested in high resolution and preci-
sion laser spectroscopy of atoms and
molecules, which enables calcium atoms
to be cooled and trapped by the laser
resonant with their electronic transitions,
and optically pumped molecular lasers
such as CO2 for basic and applied
research.

The Group of Optical Properties is
investigating the optical properties of
exciton complexes in semiconductor
quantum dots. They are working to
determine the Landé g-factor, Zeeman
effect and the confined energy levels.

The Unicamp student chapter hopes
that these initiatives will show other stu-
dents in Brazil and around the world the
high caliber of work that can be done by
a student chapter. Thanks OSA.

For more information, visit the uni-
versity homepage at www.unicamp.br, or
the Unicamp student chapter homepage
at www.ifi.unicamp.br/osa.

Antonio Alvaro Rahha Neves (aneves@gmail.com)
is a Ph.D. student and former chapter president of
the Instituto de Fisica “Gleb Wataghin,” Unicamp,
Campinas, Brazil.
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Some teachers
who partici-
pated in the
2002 physics
workshops on
lasers. They will
return to their
classrooms with 
new ideas and
demonstrations
for their 
students. 

A lecture
given by 
Prof. Mario
Garavaglia,
1999 ICO
Galileo Galilei
Award recipi-
ent, during
the first
“Sérgio Porto”
School of
Applied Optics
in October
2002. 


