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Welcome
This brochure introduces you to the Graduate Program in Astronomy at the Observatório Nacional in
Rio de Janeiro. It provides information on our main research activities and the academic programs
leading to Master and Doctorate degrees in astronomy. It is intended for prospective graduate students,
but also contains useful information for future post-doctoral fellows, visitors, and anyone else interested in the Observatório Nacional.
	

Recent economical developments have led to very favorable conditions for the growth of basic and applied research in Brazil. The Observatório Nacional is one of the primary research units in
the fields of astronomy and geophysics of the Ministry of Science, Technology and Innovation
(MCTI), and also operates a successful graduate school with nationwide recognition. As you will read
in this brochure, the Observatório Nacional offers the necessary facilities to train the next generation of
scientists for top level research or industry positions. Astronomical research at the observatory covers
many aspects of modern astronomy, ranging from the solar system and stars to galaxies and cosmology. The research can be observationally or theoretically oriented, depending on the preference of the
students and their supervisor. Research is typically performed in small groups with a tight interaction
between staff researchers and their students, owing to a relatively high staff-to-student ratio compared
to other institutes. At the same time, the research projects are often part of larger national or international collaborations, exposing the students to interaction with other scientists and improving their
communication skills in English, which is of vital importance to scientific research. During the program, students of the graduate school at the Observatório Nacional are offered a large variety of
courses in astronomy and related sciences.
	

We hope that this brochure will stimulate your interest in the Astronomy Graduate Program at
the Observatório Nacional, and look forward to hearing from you in case you are interested in joining
the program, or require additional information.

	


	


The Emmanuel Liais building which houses part of the astronomy department and the graduate school.
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Historical Overview
Founded by Emperor D. Pedro I on
October 15, 1827, five years after
Brazil’s independence, the Observatório Nacional (ON) is one of the
oldest institutions dedicated to science in Brazil. Its present-day campus
on a charming hill-top overlooking
the neighbourhood São Cristóvão in
Rio de Janeiro dates back to the
1920s. ON has a rich historical heritage. Its unique archi-tecture, as well
as its collection of historical scientific
instruments and documents are listed
and protected by the Institute for Historical and Artistic Patrimony The former ON, now the Museum for Astronomy (MAST).
(IPHAN). The ON library preserves
rare works of invaluable scientific and historical value, with publications from the 18th and 19th centuries, as well as a collection of documents, photographs and iconography of historical importance for
Brazilian science. Today, ON is a leader in theoretical and observational developments, and strives for
scientific cooperation with national and international partners at the frontier of knowledge. In astronomy and astrophysics research, the Observatório Nacional has a renowned tradition, especially in fundamental astronomy, planetary science, stellar, galactic and extragalactic astrophysics and cosmology.
In geophysics, ON operates in several fields, such as geophysics of the solid earth, and environmental
and applied geophysics, while conducting basic research and providing technical and scientific services
with a strong emphasis on surveys in the areas of oil and gas. Historically, the Observatório Nacional
has also been responsible for the generation, distribution and maintenance of the Brazilian Legal Time,
and continues this role until today as a Primary Time and Frequency Laboratory for The Brazilian Metrological Institute.

Left: ON hosts a large collection of historical telescopes and instruments. Right: Photograph of Albert
Einstein visiting his Brazilian colleagues at the Observatório Nacional in 1925.
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Overview of Astronomy Research
Cosmology and Large-Scale Structure
Cosmology studies the structure and evolution of
the universe as a whole. Almost a century ago, it
was discovered that nearly all galaxies are moving
away from our Milky Way, which can be understood if the universe is expanding. This expansion
can be explained by a solution of the Einstein equations of general relativity in a universe that is homogeneous and isotropic on large scales. Detection
The cosmic microwave background as seen by
of the cosmic microwave background in 1965
the Planck satellite.
showed that the large-scale structure we observe
today originated from an earlier dense, hot phase of expansion. In 1998, observations of Type 1a supernovae furthermore showed that the cosmic expansion has been accelerating on relatively recent
cosmological timescales. The simplest explanation of the observations, the ΛCDM or Standard Cosmological Model, includes a mysterious form of energy. This dark energy has a negative pressure and
is distributed nearly homogeneously through space.
	

At ON, the focus lies on studying the physics of the primordial universe, the properties of the
cosmic microwave background, cosmic acceleration and standard and alternative cosmological models.

Galaxies and Active Galactic Nuclei
The Milky Way and other galaxies are the result of a very
complex formation history that started when the universe
was still young. By studying different types of galaxies
and at different distances away from us, we can piece together the evolution of galaxies. We are especially interested in discovering how today’s galaxy population of nice
spiral and elliptical galaxies that are distributed in galaxy
clusters, galaxy groups and more isolated environments,
originated from the very small and young galaxies that
dominated the early universe as seen in the Hubble Ultra
Deep Field image shown on the left.
	

Although most galaxies have a supermassive
The Hubble Ultra Deep Field. black hole in their nuclei, in a small percentage of galaxies
these black holes are “active”. These active galactic nuclei
are the result of intense radiation that is released when ordinary matter moves around and falls into a
massive black hole. This process generates luminous emission in the X-rays, optical or radio, allowing
us to detect these sources out to very large cosmological distances and study this intriguing process,
which is closely related to the evolution of galaxies. At ON we study many aspects of galaxy evolution, including dwarf galaxies, starburst galaxies, galaxy mergers, radio galaxies, quasars, and the evolution of galaxies in groups and clusters. We are involved in a number of large survey projects that
allow us to study the evolution of galaxies all the way from the very first galaxies to the present day.
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Stars and the Interstellar Medium
Stars are the basic building blocks of the Universe.
The Orion nebula seen in the near-infrared.
For more than a century astronomers have investigated the physical processes occurring in stars and
have studied their structure, evolution and death. Different stars have distinct lives, changing mass, size
and luminosity during their evolution, and ending
their lives in more modest or explosive ways (e.g.
supernova). Stars interact with their environment
directly. They form in dense regions of the Interstellar Medium (ISM) and return a lot of material to it
upon their deaths. The ISM is made up of gas and
dust and is heterogeneous, also containing diffuse gas
that is not in the process of forming stars. Stellar
winds and photons from massive stars maintain a
complex structure of density, temperature and elemental abundance in the ISM. We now know that
many stars other than the Sun are surrounded by
planets, the so-called exo-planets. Understanding the
processes that control the formation of stars and
planets inside molecular clouds in the ISM is one of the most interesting open questions in modern
astronomy. Researchers at ON are active in various inter-connected areas ranging from planet formation and stellar evolution to the structure of the ISM and the Milky Way galaxy.

The Solar System
The Solar System, besides the Sun and the planets, is host to a large number of minor bodies. These
bodies have sizes ranging from meters to several hundreds of kilometers, and reside mostly in three
stable populations: the Main Asteroid Belt (between the orbits of Mars and Jupiter); the EdgeworthKuiper Belt (30-50 AU, beyond the orbit of Neptune); and the Oort Cloud (may extend from 10,00050,000 AU and whose existence is inferred from the orbital distribution of long period comets). Although most of these bodies have orbits that are stable
for periods comparable to the age of the Solar System,
Asteroid 951 Gaspra.
dynamical perturbations eventually insert some of them
into unstable orbits. All these bodies are remnants of the
planetesimals that failed to grow into planets at the
early stages of the formation of the Solar System. At
ON we study a wealth of information about these solar
system objects in order to constrain the models that
describe the formation and evolution of planetary systems. Also, a small fraction of these bodies are in orbits
that cross that of the Earth posing a non-negligible risk.
Finding and characterizing such objects is extremely
important for planning mitigation strategies.
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Astronomical Research Facilities
Mauna Kea Observatory in Hawaii.

Modern research in astronomy is driven by the technical advances of powerful telescopes and their
scientific instruments. At the Observatório Nacional we work with observations performed at state of
the art observatories around the world and in space. Students in the astronomy Graduate Program frequently perform their research based on the data collected at these observatories.
	

In Brazil, the Pico dos Dias Observatory has operated the 1.6m telescope since 1981, and the
14m Itapetinga Radio Telescope is in use since 1974. Because Brazil’s geography and climate are not
suited for large optical telescopes, in recent years the Brazilian astronomical community has invested
significantly in the cooperation with international partners. For example, Brazilian researchers currently have access to the 3.6m Canada-France-Hawaii Telescope (CFHT, in Hawaii), the 4.1m SOAR
Telescope (in Chile), the two 8.1m Gemini Telescopes (in Hawaii and Chile), and a large collection of
telescopes operated by the European Southern Observatory (ESO), which include the four 8.2m units
of the Very Large Telescope (VLT) and
the Atacama Large Millimeter Array
IMPACTON at OASI.
(ALMA), both in Chile. Researchers at
ON also frequently make use of space
observatories, such as the Hubble Space
Telescope, the Spitzer and Herschel
infrared space observatories, and the
Chandra and XMM X-ray satellites.
This research will be extended to future
space telescopes, such as the James
Webb Space Telescope, the successor of
the Hubble Space Telescope scheduled
for launch in ~2018.
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Besides these telescopes, ON astronomers are also involved in a number of exciting astrophysi}
cal survey projects. Some examples are:

• IMPACTON has the objective to study the smaller bodies of the Solar System with a dedicated 1m
telescope in Sertão de Itaparica. Shown above is the IMPACTON telescope at the Astronomical Observatory Sertão de Itaparica (OASI, Brazil).

• The Javalambre Physics of the Accelerat-

J-PAS T250 telescope.

ing Universe Survey (J-PAS) is a large future
astrophysical survey with the main aim of
studying dark energy mainly using a 2.5m
telescope at a site in Spain to make one of the
most detailed maps of distant galaxies and
quasars ever constructed. The secondary goals
include nearby galaxies, stars and the solar
system. Shown here to the right is the 2.5m JPAS telescope at the Javalambre Astrophysical
Observatory (OAJ, Spain).

• The Dark Energy Survey (DES) also has the objective of measuring the dark energy using a five
band photometric survey performed with the 4m Blanco Telescope at Cerro Tololo in Chile. DES
combines four probes of Dark Energy: Type Ia supernovae, baryon acoustic oscillations, galaxy clusters, and weak gravitational lensing. The DES big data also allows many ancillary science like Galaxy Evolution and Galaxy Archeology. More
than 120 scientists from 23 institutions in the
Julia de Figueiredo
United States, Spain, the United Kingdom,
Gschwend
Brazil, and Germany are working on the project. For five years, DES will survey a large
M.Sc. student
swath of the southern sky out to vast distances
supervisor: Marcio Maia
in order to provide new clues to some of the
most fundamental of questions.

• The
“When I was in college, I participated in an event called
the "Week of Physics". My current supervisor presented
a seminar about the astrophysical research with the
largest telescopes in the world. I became fascinated
looking at those slides. My M.Sc. project is related to
studying the evolution of galaxies by counting the number of galaxies as a function of their luminosity using
some of the first data obtained by the Dark Energy Survey. This study also involves determining the distance
to each observed galaxy, which is itself a big challenge.
I feel very lucky to study at ON, because I am from Rio
myself. It is amazing to have the opportunity to be part
of such a good research institute, right here in my own
city. The staﬀ researchers are very accessible, and the
students are very close, so there is a very good atmosphere of friendship here.”

Sloan Digital Sky Survey (SDSS) IV
From 2014, the fourth SDSS survey will provide spatially resolved spectroscopic maps of
10,000 nearby galaxies (project MaNGA),
unlock the formation history of the Milky Way
(project APOGEE), and determine the positions and properties of about 1 million galaxies and quasars and determine dark energy at
high redshifts (project e-BOSS).

• The

Prime Focus Spectrograph (PFS) on
the Subaru telescope in Hawaii will perform
the largest spectroscopic survey of its kind
around 2018, probing galaxies and cosmology
during the very early phases of the universe.
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The Graduate School
The Observatório Nacional operates a graduate school in astronomy that has received a high ranking
(grade 5) from CAPES, the government agency linked to the Brazilian Ministry of Education that that
promotes high standards for Brazilian degree programs. The Graduate Program at the Observatório
Nacional aims to provide you with the basis for a successful future career, no matter whether your plan
is to pursue an academic career as a researcher in astronomy following the Ph.D., or perhaps a career
in business, industry, teaching, or something else. The success of a project depends on the joint efforts
of the students as well as the teaching staff. As a student in the graduate program you will be treated as
a junior colleague, working together with the staff as collaborators.
Admission

In order to start the M.Sc. or Ph.D. program, the Observatório Nacional offers two modalities. Students
that have completed an undergraduate degree at a university, typically enter the graduate school with
the Master program followed by the doctoral program. Students that already possess a Master’s degree,
can be admitted to the doctoral program directly. The duration of the program is two years for the Master and 4 years for the Ph.D. The applicants are selected on the basis of their grades and previous experience, letters of recommendation, and availability and suitability of the research project and supervisor. Because the number of study grants is limited, there is strong competition. In astronomy, typically
10 new students enter the program each year, giving an average student population of 30. After being
admitted to the program, our students will receive a monthly salary in the form of a tax-free stipend.
They are also given an office and desktop computer at the Observatory. Students are responsible for
finding their own accommodations in Rio de Janeiro, but sometimes the Observatory can provide temporary housing. There are two registration deadlines per year, one in the Spring and one in the Fall.
Please consult the school’s website for more detailed information on how to apply.
Research

Each M.Sc. or Ph.D. starts with the choice of a project and a project supervisor in one of our research
areas. The student is expected to perform original research of high quality, culminating in the publica-

Gabriela
Coutinho de
Carvalho
Ph.D. student
supervisor: Jailson Alcaniz

“I obtained my M.Sc. degree in Physics in 2011 and am
currently a Ph.D. student at the Observatório Nacional
working in theoretical cosmology. The Observatório Nacional is one of the best institutions to study astronomy in
Brazil. There are many good researchers here and the
institute is involved in many good collaboration projects.
The subject of my thesis is related to the evolution of the
universe. Using data on the distribution of galaxies given
by galaxy surveys, I am trying to develop a cosmological
model that describes how the universe may have evolved.
Studying at the Observatório Nacional is an amazing experience. As students we are provided with a lot of excellent lectures, a high quality infrastructure and access to
many experienced researchers. Recently, I had the opportunity to spend 8 months at the University of Oklahoma in
the United States, as part of an important collaboration
project. There, I learned new skills that will be extremely
important to complete my Ph.D. research.”
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tion of a M.Sc. or Ph.D. thesis
and the associated degree after
a final oral exam. In order to
become an independent scientist, it is important that students
have the opportunity to communicate their research and
interact with other scientists.
During the program, students
will submit their work in the
form of one or more publications in international peerreviewed scientific journals,
and present the results in national and international conferGraduate school main auditorium.
ences. As part of the training,
students will also attend
schools and workshops, and are expected to attend and participate in the Observatory’s seminars given
by other graduate students, postdoctoral fellows, staff and (foreign) guest scientists. Some students
furthermore take part in a so-called “sandwich” exchange program, where they spent some amount of
time working abroad as part of a different institute.
Courses

Besides research, students of the Graduate Program will also follow courses in astrophysics and
closely related fields. These consist of basic courses (4 credits), regular courses (4 credits) and special
or incidental courses (2 credits). The typical work-load for one 4-credit course consists of 16 two-hour
lectures plus the time to study for the course exam. Professors also frequently ask students to give oral
presentations or perform literature reviews as part of a course. In order to complete the M.Sc. program,
students are required to obtain 24 credits, while the Ph.D. program requires 36 credits (including 24
from the Master). In addition,
students will
be able to
deepen
their
knowledge
through special lectures and
mini-courses given by renowned visiting professors (in
2014 there were 7 special
guest professors at ON from
the Science without Borders
program). Students are further
required to achieve a proficiency in English, and present
a report and oral presentation
annually with the results of
their research progress.
The weekly seminar.
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Future Opportunities

Where do our students work after they graduate?
After completion of the Graduate Program at the
Observatório Nacional, it is common that the
Ph.D. graduates continue their research as postdoctoral fellows, most commonly at a different
institute either in Brazil or outside. In Brazil, fellowships are offered by a number of agencies
(FAPERJ, CAPES, CNPq, FAPESP, etc.). Graduates can also apply to postdoctoral fellowship
offered by numerous universities and research
institutes abroad. It is typical that scientists complete at least several years of independent research
as a postdoc before qualifying for a permanent
position as a professor or staff scientist. Even
though the Graduate Program focuses on Astronomy, our graduates can be found in a wide range
of other jobs as well. Our students learn a range of
skills that have a wide range of applications outside the academic world, think of computer programming, measurement techniques, data analysis, mathematical modeling, or problem solving. It
is also possible to find employment as a teacher of
science and related disciplines.

Diogo Souto
Ph.D. student
supervisor:
Kátia Cunha

“My name is Diogo Souto and I am doing the second year of my Phd in Astronomy at the Observatório Nacional. ON is one of the best astronomy
centers in Brazil. After finishing my master thesis I
was accepted to do a Ph.d. both here and in two
other institutions but I chose to come here for two
reasons: the staﬀ is better and Rio de Janeiro has
the greatest beaches! Here I work with Apogee/
SDSS-3 data, doing a chemical analysis of cool
dwarf stars (stars that have half the temperature
and mass of the Sun). Also, some of these stars
have planetary systems, making this work even
more exciting. We have a lot of opportunity to do
science here, many workshops, periodic seminars
and great scientists are always visiting the observatory. This is really a great astronomical center in
the core of one of the happiest cities in the world.
As I like to say when people ask me how is life
here, it's impossible to not enjoy!”

Sofia: “I came to the Observatório Nacional for the opportunity to work with
an international research group outside of the university setting, and to see
how scientific research is carried out on the other side of the world. Plus of
course the chance to live in Rio - a scientific sense of adventure! My project
involved a study of Lyman-break galaxies in the Millennium Run cosmological
simulation and the Hubble Ultra Deep Field. The experience of doing a project
at the Observatório Nacional was a very rewarding and enjoyable challenge.
Living in Rio was a fantastic and colourful adventure. The chance to live and
work in Brazil completely changed my experience as an undergraduate. I feel
extremely lucky to have had the opportunity to meet students and researchers
from across the world and share in the carioca experience.”

Sofia Palazzo Corner
& Adam Parsons
Exchange students from the
University of Nottingham in
2014
supervisors:
Roderik Overzier (Sofia)
Renato Dupke (Adam)

Adam: “My project was challenging but very rewarding - I'd studied very little
astrophysics before arriving at ON so I had a lot of catching up to do. My
project involved studying X-ray data to try to better understand how galaxy
groups are formed and evolve over time.You need to be self-motivated, apply
yourself and be prepared to seek out help but if you do that, you'll soon be
clutching a very impressive looking Masters dissertation. Living in Rio means
you're never short of something to do. On our days oﬀ we went samba dancing, sunbathing on the gorgeous beaches, played football, climbed mountains, went hang-gliding and did plenty more. There's no excuse to be bored
and if you just want to relax, there are kilometers of beaches with juice bars
and coconut stalls on every street corner. It really is a vibrant city. The traﬃc
can be a bit of a pain and the bus rides can feel like rollercoasters but on balance, it's a great place to spend a few months as a student.”

9

List of Typical Courses in the Astronomy Program
	
Astrometry!
!
!
!
Basic! !
4
Stellar Evolution! !
!
!
Basic! !
4
Radiative Processes !
!
!
Basic! !
4
Extra-galactic Astrophysics!
!
Basic! !
4
Planetary Astrophysics ! !
!
Basic! !
4
Cosmology !
!
!
!
Basic! !
4
Galaxy Structure and Dynamics! !
Basic! !
4
Observational Astronomy! !
!
Basic! !
4
Star- and Planet Formation!
!
General Relativity Theory! !
!
X-ray Astronomy! !
!
!
Theory of Reflectance Spectroscopy !
Stellar Atmospheres!
!
!
Stellar Winds !
!
!
!

Regular! !
Regular! !
Regular! !
Regular! !
Regular! !
Regular! !

4
4
4
4
4
4

Astro-statistics! !
!
!
Special Topics in Cosmology!
!
Data-processing in Astronomy !
!
Chemical Evolution of the Milky Way!
e-Science Topics!!
!
!

Special!
Special!
Special!
Special!
Special!

2
2
2
2
4

!
!
!
!
!

“I did my undergraduate studies at Unicamp (Campinas, SP). During that time,
I also participated in an exchange program working at the Armagh Observatory, in the United Kingdom. I did my master studies at Observatório do Valongo, and I went to Germany for my Ph.D. at the University of Heidelberg. I
applied for a post-doc here at Observatório Nacional, where I am working
since June 2013. I came to Rio de Janeiro because I wanted to work on star
formation in the early universe, and ON accepted my project. Moreover, ON is
an institution known for its excellence in many fields in astronomy. My project
consists of studying star formation in the early stages of the Universe. Stars
are formed during the gravitational collapse of gas clouds, and we can observe
this process in objects such as the Orion Nebula Cluster, where collapsing gas
and young stars share the same space. In the early universe, however, it is not
possible to observe this process. So we have to make theoretical models that
mimic star formation in the early universe environment. My project consists of
making such models and to interpret them. Here at ON, I met experienced
astronomers who can discuss diﬀerent aspects of my research. Also, people
are friendly and try to help other researchers. We share space with the Museum
of Astronomy, which is surrounded by very pleasant gardens and oﬀers an
amazing view of Rio de Janeiro.”

Gustavo Dopcke
Post-doctoral
Fellow
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The Observatório Nacional and the Museum for Astronomy and Related Sciences (MAST) are situated
on a beautiful campus containing many historical telescopes and other scientific instruments.
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Location of the Observatório Nacional
Rio de Janeiro, the second largest city of Brazil and the 6th
largest city in the Americas, is a
vibrant, dynamic city famous
for its beautiful beaches, carnaval and rich culture. Identified
by UNESCO as a World Heritage Site, Rio de Janeiro provides a breathtaking cultural
landscape composed of city, sea
and mountains. Its successful
bids for hosting the 2014 Soccer
World Cup and the 2016 Olympic Games have propelled the
city into the international spotlight, and large-scale improvements of the urban landscape are currently underway in an attempt to
provide the conditions for life, work and mobility worthy of a world-class city for all its 6 million inhabitants.
	

The Obervatório Nacional is located in the traditional São Cristóvão neighbourhood in the
North of Rio de Janeiro, which besides the observatory also hosts the National Museum, the Zoological Garden and the Feira de São Cristóvão, a popular cultural center that highlights the Brazilian
Northeast community. The Observatório Nacional campus is roughly half an hour away from the international airport Galeão and the national airport Santos Dumont, and about an hour from the famous
Copacabana and Ipanema beaches. The campus is situated on a charming hill, which also houses the
Museum of Astronomy (MAST) and a large collection of historical instruments and telescope domes.
Astronomy research is performed at the Coordenação
de Astronomia e Astrofísica
(COAA) and the Grupo de
Pesquisas em Astronomia
(GPA). The Graduate Program is led by the Divisão
de Programas de PósGraduação (DPPG), situated at the COAA/COGE
building. This is also where
most graduate students
have their offices, and
where they will follow their
courses and attend seminars in the main auditorium.
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Contact and Further Information
More information about research performed at ON and details about the Astronomy Graduate Program
can be found on the institute website. You can also always contact the coordinator of the program by
email or by phone, schedule a personal visit, or attend one of the many schools and workshops.
Observatório Nacional:
http://www.on.br/
Graduate Program:
http://www.on.br/dppg-astronomia/
Program Coordinator:
Dr. Simone Daflon
e-mail: daflon@on.br
phone: +55 (21) 3504 9176
Schools and Workshops

Every year in the Spring,
ON organizes an Advanced
School in Astrophysics (Ciclo de Cursos Especiais,
CCE).
This
one-week
school is aimed at providing
students, post-doctoral fellows and staff with an indepth series of lectures
about relevant research topics. The lectures typically
cover planetary astronomy,
stars, galaxies and cosmology, and are performed by
four world-class experts. If
you are not able to attend
the ON school in Rio de Janeiro, perhaps you will be able to come to one of the very popular ON Winterschools, which are organized each year in different regions of Brazil. This school also covers the
main research areas of ON, and is taught by ON professors.
Scientific Initiation

Many undergraduate students start their research career at ON by doing a scientific initiation (IC) project with one of the staff researchers. IC students perform real research, usually on the basis of a few
hours per week for which they may receive a monthly stipend. An IC project is ideal for finding out
whether you would like to pursue a scientific career in astronomy after university. More information
about the IC program can be obtained at the ON website (http://www.on.br/).
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Permanent teaching staff of the ON graduate school
Dr. Álvaro Alvarez Candal

Planetary Science

alvarez@on.br

Dr. Armando Bernui

Cosmology

bernui@on.br

Dr. Cláudio B. Pereira

Stellar Astrophysics

claudio@on.br

Dr. Daniela Lazzaro

Planetary Science

lazzaro@on.br

Dr. Fernando Roig

Planetary Science

froig@on.br

Dr. Flavio Pereira

Relativistic Astrophysics

flavio@on.br

Dr. Isa Oliveira

Star- and Planet Formation

isa@on.br

Dr. Jailson Alcaniz

Cosmology

alcaniz@on.br

Dr. Joel Carvalho

Cosmology

jcarvalho@on.br

Dr. Jorge Marcio Carvano

Planetary Science

jorge@on.br

Dr. Jorge Ramiro de la Reza

Stellar Astrophysics

delareza@on.br

Dr. José Eduardo Telles

Extra-galactic Astrophysics

etelles@on.br

Dr. Julio Camargo

Astrometry

camargo@on.br

Dr. Kátia Cunha

Stellar Astrophysics

kcunha@on.br

Dr. Marcelo Borges Fernandes

Stellar Astrophysics

borges@on.br

Dr. Marcio Maia

Extra-galactic Astrophysics

maia@on.br

Dr. Renato de Alencar Dupke

Extra-galactic Astrophysics

rdupke@on.br

Dr. Ricardo Ogando

Extra-galactic Astrophysics

ogando@on.br

Dr. Roberto Martins

Dynamics

rvm@on.br

Dr. Roderik Overzier

Extra-galactic Astrophysics

overzier@on.br

Dr. Rodney Gomes

Dynamics

rodney@on.br

Dr. Simone Daflon

Stellar Astrophysics

daflon@on.br

Dr. Vladimir G. Ortega

Galactic Astrophysics

vladimir@on.br
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