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Summary
A report is presented on the current situation on astronomy in Cuba, based on a week-long visit there by the writers in January 2005, sponsored by the International Astronomical Union. The visit was hosted by the Institute of Geophysics and Astronomy in the capital city of Havana. Arising from this visit, several recommendations are made to both the Cuban astronomical community and also to the IAU to help improve contacts and collaborations between Cuban astronomers and those in the international community.

The key recommendation is that the Cuban scientific community should find a way of resuming its membership of the IAU. At the same time, the IAU should encourage contacts between Cuba and other countries, especially by having Cuban astronomers visit astronomical institutions overseas.

1. Introduction
Cuba is a Caribbean island nation of nearly 111,000 square km with an east-west extent of nearly 1250 km. It lies between about 20 and 23 degrees north of the equator, and hence the climate is entirely tropical. The coastline of 5746 km has numerous smaller off-shore islands. The highest peak is 1972 m, and few mountains exceed 1000 m. Cuba has a highly integrated but ethnically mixed population of 11.2 million. Historically Cuba gained independence from Spain in 1898 after the Spanish-American war, but was then ruled from the USA until full independence in 1902. This was much later than most Latin American countries (e.g. Argentina in 1816, Mexico and Venezuela in 1821). Moreover independence came at a price, for the Platt Amendment of 1901 in the American congress gave the US the right to intervene militarily in Cuba whenever the Americans saw fit to do so (a right they have not however exercised since 1961).
The regime of Fulgencio Batista (1940-58) was overthrown by insurgent rebels led by Fidel Castro, Che Guevara and others in late 1958 after several years of unrest. The Castro government has been in power since January 1959. From the 1960s until 1989, the Cuban Republic received substantial economic, military and scientific aid from the Soviet Union. The collapse of the Soviet Union in 1989 led to an economic crisis in Cuba, and Castro declared a special period of austerity in the 1990s.  However the last few years have seen an improving economy, in spite of a tightening of the US economic blockade. The economy is based on sugar, tobacco, nickel, oil and tourism (over 2 million tourists go to Cuba annually). However Americans are almost entirely barred from travel to Cuba, US companies may not trade with Cuba and ships that visit Cuban ports cannot enter a US port for the ensuing six months. Although Florida is little more than 100 km to the north of Cuba, the benefits of American economic and scientific power are almost completely excluded from Cuban society. In spite of that, warm relations are maintained with Canada, many Latin American countries (especially Mexico, Venezuela) and many European countries (Spain, France, Germany, amongst others) and Cuba receives outstanding moral support from within the United Nations.
It is interesting that Cuba has put much emphasis on excellence of education and health care. Both are free for all citizens. The result is that Cubans are outstandingly healthy and the life expectancy of the population (74 men, 78 women) is similar to that of the United States or western Europe. Also the literacy rate is very high at 96.7 per cent, comparable to that of many developed nations.

Whatever the case might be to justify the US embargo of Cuba, the fact is that it has made Cuba one of the world’s most isolated countries. The embargo is a political act, and our visit to Cuba was largely motivated by the fact that scientists believe in the free exchange of ideas and scientists between nations as one of the basic principles of the International Council of Scientific Unions (of which the IAU is a member). For these reasons we went to Cuba to explore whether contacts and communication between Cuban astronomers and those elsewhere in the international community could be improved through the auspices of the IAU, especially with the assistance of IAU Commission 46 (Astronomy Education and Development).
2. Program of our visit to Cuba
We are grateful to Professor Jorge Pérez Doval at the Institute of Geophysics and Astronomy (IGA) for his putting in place a busy schedule for both of us during our time in Cuba. Our stay was limited to Havana and its immediate surroundings. However most visits were in different venues, and transport, mainly in an IGA minibus, was provided to transport us from place to place, and take us to and from the hotel in Habana Vieja, the old city. We were accommodated at Hotel Telégrafo within walking distance of many of the most famous sites of the downtown area. It was an excellent choice.

Our main base was at IGA, some 12 km west of the city centre in a pleasant leafy suburban area known as La Lisa, close to several other scientific institutes. Lectures by John Hearnshaw were in English, with running translations into Spanish by Julieta Fierro or Ramón Rodríguez. Lectures by Julieta were in Spanish.
Sunday, 9 January

2.40 pm 
Met by Prof Jorge Doval and Ernesto Rodríguez from IGA at Havana airport



Transport to Hotel Telégrafo, Habana Vieja
Monday 10 January

9.00 am
Reception at IGA. Discussions with Dr Lourdes Palacio Suárez and Prof. Jorge Pérez Doval at IGA.

Meet members of IGA astronomy group, and have a general scientific discussion and talk about work of IAU Commission 46


Visit solar radioastronomy station at the IGA campus

12 noon
Return to Hotel Telégrafo for lunch

2.00 pm
Transport to el Capitolio, site of the Ministry of Science, Technology and Enviroment (CITMA) and the Cuban Academy of Sciences

Meeting with Dr Lilliam Álvarez Díaz, Director of Science at CITMA and with Dr. Oscar Álvarez (CITMA), astronomer, attached as specialist in science in that ministry
2.30 pm
Lecture by John Hearnshaw on ‘The search for extrasolar planets’ given in the Salón Baire, el Capitolio building to an invited audience (included some of Cuba’s top high school science students).

3.30 pm
Lecture by Julieta Fierro on ‘Origin of the Universe’
5.00 pm
Visit of el Capitolio buiding. Meet with various staff members of CITMA.
Tuesday 11 January
9.30 am
Meeting with astronomers at IGA. Discussions about participation of Cuba in the IAU


Visit to planetarium adjacent to IGA.


Visit to Museo del Aire in La Lisa

10.30 am
Lecture by Julieta Fierro at IGA on ‘Archaeo-astronomy’


Lunch meeting with Dr Edwin Pedrero González, from the Ministry of Higher Education (in a private dining room at a residence for visiting academics in suburban Havana)
2.00 pm
Julieta Fierro: Visit to Humboldt University with Edwin Pedrero. Meeting of Julieta Fierro with Dr. Fernando Guzmán, Rector of that Centre, Dr. Norma Rodriguez, Vice Rector, and Dr. Oscar Alvarez from CITMA.

Lecture by John Hearnshaw at IGA on Saturn and the Cassini mission

Wednesday 12 January

9.00 am
Visit to the Arroyo Naranjo Observatory and 60-cm Cassegrain telescope (in outskirts of Havana)

12 noon
Lunch at the Cacahual solar observatory. Meet with Cacahual staff.

1.00 pm
Visit Cacahual solar telescope and spectrograph

2.00 pm
Visit to the Palacio de Pioneros ‘Ernesto Che Guevara’

Meet Palacio de Pioneros employees (one was David Romero)

Julieta Fierro gives talk on astronomy to school children (age about 10)


at Palacio de Pioneros


Visit model sugar factory and other facilities at Palacio de Pioneros

Thursday 13 January

9.00 am
Julieta Fierro gives TV interview for ICRT (TV station)


John Hearnshaw meets with Dr. Rolando Cárdenas from the Central University of Las Villas and participates in a discussion at the CITMA’s Humboldt University (Instituto Superior de Tecnologías y Ciencias Aplicadas) which marks the International Year of Physics 2005.


John Hearnshaw is one of five speakers at the Humboldt University; his talk is on ‘IAU Programs to support the teaching of astronomy in developing countries’. The lecture is prefaced by remarks on the contributions of Einstein in 1905 to physics.
12 noon
Meet with senior staff of the Humboldt University. Discuss support for their Cuban science teachers meeting scheduled for November 2005.

1.00 pm
Take part in activities by IGA for the Cuban National Day of Science.


Barbecue lunch and IGA party at a recreation venue in outer Havana which lasted most of the afternoon.

Friday 14 January

9.30 am
Go to Museo Finlay in Habana Vieja. Meet museum director, and visit the museum. (This is now a history of science museum; it was formerly the seat of the Cuban Academy of Sciences. Einstein visited this place and lectured here in the 1930s.)
10.00 am
Julieta Fierro gives a lecture at Museo Finlay on ‘Archaeoastronomy’, 
 
open to the public and for Cuban amateur astronomers.
11.00 am 
John Hearnshaw gives a lecture at Museo Finlay on ‘Time and evolution in the cosmos’, open to the public and for Cuban amateur astronomers.

12.00 noon
Meet with staff of Museo Finlay. Drink toast to Cuban scientists.

1.00 pm
Julieta and John have lunch in a restaurant with Dr Lilliam Álvarez, Head of the Science Directorate of CITMA, and with Dr Lourdes Palacio, Director of IGA 

3.00 pm
Visit with Dr Oscar Álvarez (CITMA) to the Office of the Havana City Historian. Meet with staff there and have a presentation by Dr Álvarez on his plans for a new science centre and planetarium in Havana.
Saturday 15 January

10.30 am
Guided tour of Old Havana and the El Morro fort with Dr Luis Felipe Desdín García in an air-conditioned minibus.

1.00 pm
Return to Hotel Telégrafo

Sunday 16 January

1.30 pm
Met by Prof. Doval at hotel. Departure to Havana airport.

3. Current situation of Cuban astronomy

The Institute of Geophysics and Astronomy (IGA) is the main institute for astronomy in Cuba. It is an institute under the umbrella of the Ministry of Science, Technology and the Environment (CITMA). IGA was formed in 1974 after the merging of two formerly independent institutions, the Institute of Geophysics and the Institute of Astronomy. They were previously independent institutes and had been founded in 1964. IGA is situated in suburban Havana, some 12 km west of the city centre in La Lisa. It has quite a large and attractive tree-studded campus, with several mainly single story buildings. 

At present some 120 people are employed at IGA, including 76 technical staff. The institute is divided into four departments, of which astronomy (with some 20 staff members) is one. The others are space geophysics (including ionospheric physics), geo-environmental studies (includes studies of soil, water, pollution etc), and regional geophysics (studies of the Earth’s gravity field, magnetic field, electrical conductivity etc). The astronomy department is led by Professor Doval and there are nine astronomers; the remaining 11 in this department are engineers and technicians. (A list of some of the people we met in the astronomy department at IGA is at the end of this report.)
Their work is strongly focussed towards areas of astronomy introduced in the era of Soviet collaboration. These have been solar radio-astronomy, optical solar spectroscopy, satellite observations (but not in recent times) and also various problems in computational astronomy. From time to time solar system objects such as comets and asteroids are observed and there are also studies of meteor showers. Instrumentation used has largely been supplied by the Russians, notably for the solar radio and solar optical work. However the era of Russian collaboration ended abruptly in 1989, and consequently the infrastructure for Cuban astronomy has not been upgraded in the last decade and a half. Understandably in the austerity period of the 1990s, astronomy did not receive a high priority from the government. On the other hand, Cuba has put many resources into the biotechnology area, and we saw (in passing) several of the ten high-tech biotechnology institutes that operate in the country. Some of these are world-leaders in vaccine research and development.
Astronomy figured in the past in the Pedagogical Institute as one of it speciality carriers “Physics and Astronomy” but did not remain for long and in general it has not figured prominently in any of Cuba’s universities. This is perhaps surprising, as science education at all levels has been vigorously promoted in Cuba, and physics is certainly one of the subjects which is widely taught at university level. Many universities around the world with strong physics departments have come to regard astronomy as an excellent vehicle for attracting able students into the physical sciences. That connection appears not to have been widely promoted in Cuba, even at the pre-eminent Universidad de Habana. IGA has, however, attempted to promote astronomy at this university, through lectures and guided tours. 
It has to be mentioned that in 1989 a Young Astronomers School (ISYA) was organized by the IAU in the city of Holguin  in eastern Cuba, directed by Dr. Oscar Alvarez. This school had more than 50 participants, and about 15 of them came from Venezuela, Colombia, Argentina, Brasil and Spain. Lecturers at the School were from Germany, Czechoslovakia, Mexico, Brazil, Argentina and Cuba.

The lack of training in astronomy at tertiary level also has the consequence that few new young astronomers are being trained to PhD level in Cuba, and this may have consequences for future staffing at institutes like IGA. One notable exception is the young astronomer at IGA, Ernesto Rodríguez, who is currently doing a PhD in stellar astrophysics at the Astronomical Institute of the Canaries in Spain. He is studying symbiotic stars, and is the only Cuban astronomer we met doing research on stars. Once he has his doctorate, he may well be a future leader of astronomy at IGA.
In recent years a new theoretical gravitation and cosmology group has been founded in the Physics Department at the Universidad Central de las Villas in the city of Santa Clara in central Cuba. This group is headed by Dr Rolando Cárdenas, who came to Havana to meet us on 13 January. This group has published recently in the Physical Review and its members have an excellent reputation for their work. They organized an international workshop on gravitation and cosmology in Santa Clara in 2004 and plan another such meeting in 2006. Future developments planned at this university include research groups in astrobiology and astrochemistry. A new physics building will be opened in Santa Clara in 2005.

The Science Directorate of CITMA is organizing in April 2005, a meeting for Scientific Culture on behalf of the World Year of Physics, where one of the main topics will be ‘New trends and achievements on Astronomy, Cosmology and Space Sciences’, as well as other topics related to the development of physics.
On the subject of international conferences, IGA is also planning an international geophysics symposium in Havana in April 2005. One section of this conference will be devoted to astrophysics, apparently the first time an astrophysics symposium will have been held in Cuba (apart from the gravitation and cosmology meeting noted above). It remains to be seen how many international astronomers will participate in these meetings; clearly the main problem is the US embargo, which prevents American astronomers from going to Cuba.

Our main impression of Cuban astronomy is that they have excellent people at IGA, although they are trained in just a few areas of astronomy which may no longer be at the forefront of the most exciting research. The basic infrastructure for doing science in Cuba is actually excellent, and the conditions which prevail in many sciences are far from typical of many developing countries. However astronomy has been somewhat neglected since the fall of the Soviet Union in 1989 and the main needs for Cuban astronomy now are new equipment, new areas of research and the training of new young astronomers who have opportunities for overseas work experience.
The development of a flourishing theoretical gravitation and cosmology school at the university in Santa Clara is a new and welcome development which we did not get to see at first hand.
Cuba has a number of planetariums for astronomy education at school level. The one we saw in La Lisa, across the road from IGA, was quite impressive with an older model Zeiss projector. However a much better one, with a Goto projector, was being planned for central Havana by Oscar Álvarez at CITMA with help from the Japanese. We were told about other planetariums. Apparently one in Santiago de Cuba in eastern Cuba is now in poor repair and is not operational. It also has a Zeiss projector from the 1960s.
As mentioned, IGA is an institution run by the Ministry of Science, Technology and the Environment, CITMA. CITMA  was formed in 1994 after a reorganization of government ministries, and was an amalgamation of three previously existing institutions, namely  the Executive Secretariat for Nuclear Affairs, The Commission for  the Use of Natural Resources and the former Academy of Sciences. This former Academy of Sciences, revitalized by the Revolutionary Government in 1962, was an academy styled after those in eastern Europe and performing overall management functions in science and technology.
Dr Oscar Álvarez commented to me about the role and organization of CITMA as follows: ‘CITMA overtook the functions of those three institutions, as far as management in the fields of science, technology and environment is concerned. The Academy of Sciences regained its original function of gathering together the Cuban scientific community and being its main representative in and outside the country. Putting together science, technology and environment has given the new Ministry an additional strength, after having arrived at the conclusion that those fields cannot survive without each other.

‘The astronomical education in Cuba is not widespread in the educational system; nevertheless the public interest in astronomy is very high as has become reflected by the attention paid to educational and scientific program broadcasts by the national television channels.’
CITMA operates the Humboldt University in Havana. The formal title of this institution is the Instituto Superior de Tecnologías y Ciencias Aplicadas and during our visits there we learnt that they are contemplating introducing astrophysics courses into the curriculum. This could be a welcome development, as the training of new young astronomers in the universities appears not to be very widespread in Cuba at present.

One astronomer we were unable to meet in Cuba was Dr Jorge del Pino in the eastern city of Santiago de Cuba. Since 1992 he has been working with the National Center for Seismological Research  which was split off from the Intitute of Geophysics and 

Astronomy. Dr del Pino has worked on satellite tracking, mainly on satellite laser ranging and photographic tracking, which he carried out in Santiago de Cuba from 1985 until 2000; he also has interests in plate tectonics and seismology.
4. Recommendations for Cuban astronomy

Cuba has formerly been a paid-up member country adhering to the IAU, having first become a member country in 1970. It was a full member until 1993, when membership was terminated as a result of the non-payment of dues. Cuba applied again for national membership in 2000. Its new membership started in 2001 (when dues were paid) with interim status. However for the last three years it has again been unable to pay its dues to the Union. Two problems, which may have caused this situation, became apparent. One is that a National Committee for Astronomy was formed in Cuba in 1989; this was also the year that there was an International Young Astronomers’ School in Cuba. However, the national committee has not had any meetings since that time, and therefore there has not been an active lobby group to push for continuing affiliation with the IAU and to encourage more Cuban astronomers to take on individual IAU membership (currently just five Cuban astronomers are individual members of the Union).  

It is noted that on at least one occasion in the past (in 2001), IAU dues have been paid from IGA, the Institute of Geophysics and Astronomy. Certainly IGA is the main centre for astronomy in Cuba, but it is not the only institution with some interest in astronomy or cosmology (as the development at Santa Clara shows), and therefore it would seem that it would be more equitable if the IAU dues came from the Cuban Academy of Sciences or the Ministry, CITMA. In effect these may be the same organization. However it seems that IAU dues should be paid at the highest possible level of government that is reasonable, and scarce research resources at institutional level should not have to compete with this kind of expenditure. In the more distant past it appears that indeed CITMA and not IGA did pay the dues to the IAU. A return to that channel for payment should be encouraged. It is not surprising that the system in which the payment of the IAU dues comes directly from IGA is fragile.

It was pointed out to our Cuban hosts that resuming IAU membership could and would bring benefits to Cuba far in excess of the few thousand dollars annually that IAU membership entails. However from the Cuban point of view, the initial reaction is that IAU membership would be a financial drain on scarce financial resources. They need to be fully aware of the potential benefits if membership is to resume.
It is recommended for Cuban astronomy that:
· A new National Committee for Astronomy should be formed, with representative members from IGA, the universities, planetariums and any other organizations active in astronomy education or research. This committee will be the main link to the IAU;
· Cuba should find a way for paying IAU funds from the Ministry (CITMA) or from the Academy of Sciences, and not from the budget of just one institution (IGA);
· Cuban astronomy needs to be developed further in the universities as well as at IGA. This would bring a greater flow of new young people into the science and train new staff members at IGA, who are needed to introduce new ideas and methods of research;
· Cuban astronomy would benefit greatly by increased contacts with astronomers overseas. Our visit certainly helped in a small way, but what is really needed is for young Cuban astronomers, especially at PhD or postdoctoral levels, to have opportunities to study and do research abroad for several years and take new expertise back to Cuba. One of the astronomers at IGA, Adolfo Mendez, has just finished a PhD in solar physics; he is one obvious case where overseas research experience, possibly in Europe, Mexico or Canada, would be extremely valuable. 

5. Recommendations for the IAU

The problems facing Cuban astronomy are by no means typical of developing countries. Cuba’s problem is almost entirely a political one which arose from being the meat in the sandwich during the cold war era. With the end of the cold war, Cuba has found itself unwillingly cast aside by their former Russian allies and ostracized by the United States. The political blockade of Cuba has caused enormous economic hardship. Cubans are understandably angry about being a victim of the power politics of their American neighbours and almost no-one in Cuba has any kind words for the current administration in Washington. But in spite of that, they are a surprisingly happy people, and even optimistic about the future. 
In spite of the problems, the basic infrastructure for science and education in Cuba is very good, and Cuba would almost certainly be a thriving first world nation if these political impediments were absent. It could resume this status quite quickly, perhaps in a few years, if the economic blockade were to end.
Since the problems of Cuban astronomy, in common with the problems in all facets of the Cuban economy, society and life in general, so obviously stem from this one imposed political cause, it is hard to recommend meaningful solutions without engaging in politics. However, the IAU is a non-political organization, and fortunately there are tangible ways it can help Cuba while staying true to its non-political ideals. This is especially so, because many countries welcome contacts with Cuba, notably Canada, Mexico, Venezuela, France, Spain, the United Kingdom and Germany.

Recommendations:

· The biggest help the IAU could give to Cuba now is probably to give every encouragement to Cubans, especially in senior positions in the Ministry, for Cuba to resume financial membership of the IAU. It is suggested that Dr Lilliam Álvarez and Dr Oscar Álvarez at CITMA should be encouraged to promote this goal from within Cuba.

· The next most important step for the IAU to take is for the Commission 46 Program Group for the Exchange of Astronomers to look sympathetically on any applications for young Cuban astronomers to travel abroad for research or study visits. This program group should actively solicit and encourage applications from Cubans, and bring the opportunities available to the attention of the astronomers at IGA and at the university in Santa Clara.
· Cuba would benefit from further international contacts, and if the TAD program group of Commission 46 could send astronomy lecturers or teachers in future, they would be very warmly received and help encourage young Cuban astronomers. 

· IAU Commission 46 may be able to help Cuba with access to some printed journals. For example astronomers at IGA cannot subscribe to the US edition of Sky and Telescope, because of the economic embargo from the US. From 2005 there is a new Australian edition of the same magazine, and it may be that a way can be found for the IAU to contribute to IGA’s subscription from Australia.

6. Conclusion

Cuba has developed a unique society with much emphasis on science education, universal healthcare and the development of biotechnology industries. But in the current political and economic climate, astronomy has not been seen as a high priority. As a result, astronomers in Cuba have been under-resourced and largely isolated from the international community over the last 15 years.

The IAU can take steps to alleviate this situation until such time as the political situation changes, as inevitably one day it will. Encouraging Cuba to resume membership of the IAU would certainly help. Encouraging exchange visits of Cuban astronomers to other friendly developed nations would be of much benefit to astronomy in Cuba, especially if young Cubans could return home with new and up-to-date skills. The IAU Exchange of Astronomers program could play a vital role here in promoting contacts which are so greatly needed.
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Appendix: List of main contacts made in Cuba

(The first four on this list are the people with whom we had the most contact.)

· Dr Lourdes Palacio Suárez, Director of the Institute of Geophysics and Astronomy, Havana, Cuba. Email: lpalacio@iga.cu
· Profesor Jorge Pérez Doval, Head of the astronomy department, IGA. Email: jpdoval@iga.cu
· Dr Lilliam Álvarez Díaz, Head of the Science Directorate of the Ministry of Science, Technology and the Environment. Email: lilliam@ceniai.inf.cu
· Dr Oscar Álvarez Pomares, specialist in the Science Directorate of the Ministry of Science, Technology and the Environment. Email: oscar@citma.cu
· Dr Rolando Cárdenas Ortiz, Head of the gravitation and cosmology group, Physics Department, Universidad Central de Las Villas, Santa Clara. Email: rcardenas@mfc.uclv.edu.cu

· Dr Edwin Pedrero González, Science and technology advisor, Ministry of Higher Education. Email: edwin@reduniv.edu.cu
· Dr Fernando Guzmán Martínez, Rector of the Instituto Superior de Tecnologías y Cencias Aplicadas (Humboldt University). Email: guzman@info.isctn.edu.cu
· Norma Rodríguez Martinez, Vice Rector, Instituto Superior de Tecnologías y Cencias Aplicadas (Humboldt University). Email norma@info.istcn.edu.cu
· David E. Romero, Public Relations Department, Palacio de Pioneros ‘Ernesto Guevara’ Havana. Email: baby@palpionero.get.cu

Members of IGA’s astronomy department

Below is a selection of some of the people we met and talked with during our time at IGA

· Profesor Jorge Pérez Doval, Head of the astronomy department, IGA. Email: jpdoval@iga.cu

· Dr Ramón Rodríguez Taboada Email: ramone@iga.cu
· Dr Adolfo Méndez Berhondo Email: ado@iga.cu

· Eduardo del Pozo García Email: epozo74@hotmail.com

· Ernesto Rodríguez Flores Email: erflores@iga.cu

· Pablo Sierra Figuerendo (engineer)

· Isabel Rodríguez Esnard Email: tatiana@iga.cu
IAU members in Cuba

There are currently five individual members of the IAU in Cuba. They are Jorge Doval, Eduardo del Pozo, Ramón Rodríguez (all from IGA), Oscar Álvarez (CITMA) and Jorge del Pino Boytel (from the Centro de Investigaciones Sismológicas, CENAIS) (email pino@sssn.ciges.inf.cu or 
lasersat@ceniai.inf.cu). We met all but the last named, Dr del Pino, who works in Santiago de Cuba on plate tectonics and seismology. We corresponded with him by email before visiting Cuba.
