
 

 

Cosmology in Brazil – 50 years  
 

J.A.  de Freitas Pacheco 

 

University of Nice-Sophia Antipolis   

Observatoire de la Cote d’Azur 

Laboratoire Lagrange 

 

INPE – 2013  September 



Astronomy in Brazil – a “turbulent” history 

• Late implantation in comparison with Physics 

 

• Institutional instabilities & personal disputes 

 

• Absence of continuity in scientific programs 

 

• Individual actions – Mario Schoenberg, Lélio Itapuambyra 

Gama, Abrahão de Moraes 



The National Observatory 
Example of a “turbulent” history 

• Imperial Observatory – created in 1827 – D. Pedro I – Imperial Ministry 

• Internal personal disputes – director nominated only in 1845 under D. Pedro II 

• 1865 – Imperial Observatory  Central School  Military School – up to 1871 

• 1871 – administrative reorganization (meteorology, astronomy, geophysics and legal time) 

• Emmanuel Liais becomes director – only six months – a second period beginning in 1874 

• Dispute Liais vs Urbain Le Verrier (director of Paris Observatory) – Dispute Liais vs 

Manuel Pereira Reis  return to France in 1881 

• Luiz Cruls – new director – new reorganization in 1890 after the Proclamation of the 

Republic  Observatory of Rio de Janeiro  Ministry of War 

• 1909 – National Observatory – Meteorology & Astronomy Services – Ministry of 

Agriculture 

• 1930 – new reorganization  Ministry of Education & Culture 

• 1976 – new reorganization  institute of CNPq 

• 2000 – new reorganization – Ministry of Science and Technology 



Abrahão de Moraes 

in the History of Sciences in Brazil 

• Necessity of a National Astronomical Observatory installed in an 
adequate site   

                        (The Jean Roche mission – LNA) 

 

• Necessity of an increasing contact with advanced centers of 
research   

        (Arrival of French astronomers – J. Delhaye, Roger Cayrel among others) 

 

• Necessity of sending students (physicists and mathematicians) to 
high level centers of research          

    (G. Giacaglia (Yale); S. Ferraz Mello (Bureau des Longitudes); P. Benevides 
(Besançon); L. da Silva (Meudon) and J.A. de Freitas Pacheco (IAP) 



The implantation of Astronomy in Brazil 

• The International Geophysical Year (IGY) – 1957 
beginning of the organization in astronomy & 
geophysics in Brazil 

  

• Existence of stable teams in academic institutions 

 

• Existence of well defined scientific projects 

 

• Beginning of graduate of programs in Astronomy 
(Master and/or PhD) 



The sixties transition 

 

• Early sixties – creation of GRAM (after CRAAM) under the leadership of 

Pierre Kaufmann– with a defined projects (solar physics, ionosphere) –

Operating an Observatory in Campos de Jordão (then Atibaia) – 

formation of students 

 

• Late sixties – IFUSP – Jun’ichi Osada, Mauro Cattani, Normando 

Fernandes, Luiz da Rocha-Barros –theoretical astrophysics – source of 

students (Hugo V. Capelato, José Roberto Bonilha) 

 

• 1966 – the dean of ITA – Luiz Cantanhede and Abrahão de Moraes – 

creation of a group for research in Astronomy – first projects in 

photometry – first graduate school in astronomy under the leadership of 

Sylvio Ferraz Mello 

 



        The ITA’s group – Bagé 1965 – experiment on the Einstein effect 



The beginning of Cosmology in Brazil 

 

One of the first papers in Cosmology  

published in 1966 by Fernando de 

Mello Gomide, from ITA, in ’’Il Nuovo 

Cimento’’ vol 41  

The sixties – the pioneering work of 

                      F. M. Gomide    



Symposium in Crimeia – 1969 – Among others, Zeldovich, Silk, Sunyaev, Field, 

Syrovatskii, Habing, Pottasch, Toomre, Gogh, Spiegel, Pikelner, Greenberg 



The seventies – CBPF & IFT 

M. Novello & P. Rotelli – “The cosmological  

dependence of  weak interactions”  

                 J.Phys. A5, 1488, 1972  

 

Creation of the group of Cosmology & Gravitation 

 by Mario Novello in 1976 (I. Damião Soares, J. Salim) 

Program of an Eternal Universe (GR&G 16,535,1984)  

 

The School of Gravitation & Cosmology – founded  

 in 1978  - XV edition in 2012 

        Ruben Aldrovandi 

 

Studies on the Omnès Cosmology 

 

                 IFT – 1976 

        Formation of a group in  

        Gravitation & Cosmology 

 

             Rogério Rosenfeld 



The School of Gravitation & Cosmology  

*     The  first Scholl was held in Rio de Janeiro (1978)                                        

       Lecturers – Mario Novello, Colbert  G.  Oliveira, M. D.  Maia,   

                          J.A. de Freitas Pacheco and M. Gomide 

 

                                             Some Reputed Lecturers  

 

*     (1979)  -  I. M. Khalatnikov ,  E. M.  Lifshitz 

*     (1982) – Bryce DeWitt 

*     (1984) – Yvonne Choquet-Bruhat,  Edward W.  Kolb  

*     (1987) – Jaynat V. Narlikar 

*     (1989) – Nathalie Deruelle 

*     (1993) – A. D. Dolgov, R. Triay 

*     (1995) – G. F.  Ellis , V.N.  Melnikov , R.H.  Brandenberger, W.G.  Unruh 

*     (1998)  - G. F.  Smoot, J. D. Bekenstein, Werner Israel, A. A. Starobinsky 

 

 

 



UnB and UFRGS 

Activities in Gravitation Theories  

& Cosmology at the UnB begun  

around 1976 with 

 

• Colbert G. Oliveira 

• Marcos D. Maia 

• Patricio A. Letelier  

 

 

Arrival of Argentinians astronomers 

in 1976 at UFRGS (PA) 

 

             * Miriani G. Pastorisa 

             * Horacio A. Dottori 

             * Zulema Abraham 

             * Federico Strauss 

 

         Research in extragalactic        

         astronomy – AGNs & QSOs 

 

                   * E. Bica 

                   * Thaisa S. Bergmann 



        The beginning of observational cosmology in Brazil – early eighties 

Return of Luiz Nicolacci da Costa to the National Observatory 

Formation of students and a group – agreement CfA – Harvard – ON 

                                  * Paulo S. Pellegrini 

                                  * Christopher Willmer 

                                  * Reinaldo Ramos de Carvalho ( INPE) 



New Groups appear in the eighties 

Beginning of activities in Cosmology at UFRJ ( ~ 1986) 

 

  * Ioav Waga 

  * Mauricio O. Calvão 

  * Marcelo Rebouças (previously at CBPF) 

  * Miguel Quartin (more recently) 

Formation of a Cosmology group at UFES (early 80’s) by 

*  José Plinio Baptista 

* Antonio Brasil Baptista 

* Julio César Fabris (present leader) 

* Winfried Zindhal (more recently) 

* Oliver Piatella (more recently)  



Cosmology at IAG-USP 

(early eighties) 

* Return of H.V. Capelato  from France 

* Ronaldo E. de Souza 

* L. Arakaki 

* Laerte Sodré 

* Armando Friaça 

* Sandra dos Anjos 

 

Important formation of graduate students 

 

 

Research in Clusters of Galaxies 

Dynamics of Galaxies 

Large Structure of the Universe  



IFUSP and UFRGN 

Physicists in Quantum Field Theories   Cosmology 

 

around 1982  Gil C. Marques,  O. Eboli  and Ivan Ventura 

    (phase transitions –vacuum decay – structure formation) 

Orfeu Bertolami Neto  moved to Lisbon in 1989 

Victor Rivelles  Supergravity and quantum gravity 

Elcio Abdalla  late 80’s  dark energy theories 

L.R. Abramo – more recently incorporated 

Group in Natal  

theoretical cosmology – dark energy models 

 

Joel Câmara de Carvalho – late 70’s (PE) 

Nilza Pires 

José Ademir Sales Lima  moved to IAGUSP 2005 

Jailson Alcaniz  moved to National Observtory 



Schoenberg – 70 years – USP 1984 

Discussion on the possible 

acceleration of the expansion 

of the universe 14 yrs before 

…its discovery! 



Studies of the CMB at INPE – early nineties 

Collaboration INPE-University of California  Thyrso Villela 

 

Formation of students – Carlos A. Wuensche, C. Tello,  I.S. Ferreira 

 

Projects to measure the spectrum (ARCADE 2 – 3-90 GHz) and the polarization 

of the CMB (COFE) 



Cosmology at UFBA and UFPB 

H.B.                             S.C. 

Beginning of activities in cosmology at UFBA - early 90’s 

 

Cosmological models and nature of the dark energy 

 

                        * Saulo Carneiro 

                        * Humberto Borges 

                        * Cassio Pigozzo 

UFPB  

 

Gravitation & Cosmology Seminar – 1988 

Creation of the group of Cosmology & Gravitation – 1991 

                   * C.A. Romero Filho 

                   * Valdir B. Bezerra 

                   * E.M. do Monte 

 

Research on topological defects & quantum gravity 



Large Telescopes in the New Century 

Gemini South     = 8.1m 

International  Consortium – Brazil  (2.5%) 

In operation since 2002 

SOAR Telecope    =  4.2m 

Brazil – EUA collaboration 

In operation since 2004 



Example of collaborative work on Cosmology 



Perspectives  

• Research in cosmology exists in about 12 different institutions in Brazil 

 

• About 46 (PhD) cosmologists are involved ( and up to 60 students) 

 

• Participation in the Dark Energy Survey (DES)  - Brazil represented by 
ON, CBPF, LNCC, IF-UFRGS 

 

• J-PAS – Spain – Brazil collaboration (IAG-USP, IF-USP, CBPF, ON, IF-
UFRJ, OV-UFRJ, INPE, UFSC) 

 

• Projects for studying the CMB and cosmology with GW (INPE)  

 

• Association to ESO  and to CERN  



Weak Points & Organization  

• Absence of tradition in developing astronomical instruments 

 

• Absence of expertise in new techniques related to high resolution 

observations (interferometry, nulling-interferometry) 

 

• Absence of adequate engineering groups to perform studies and 

realization of instrumental projects 

 

• Inadequate organization of astronomy at the national level  

 

• Inexistence of a long term planning  


