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  Pref ace   

 Knowledge in the modern world is shared globally. Different knowledge communities 
in science, technology, economy, politics, and public opinion are becoming ever 
more entangled. This process has also affected the history of science, which is more 
and more becoming part of a global history of knowledge and ever less focused on 
specifi c disciplines or specifi c countries. Rather, it becomes clear that the history of 
scientifi c disciplines or national developments can only be understood as part of 
processes of knowledge exchanges and transformations, often over long time periods 
and large distances. Against this background, we consider this volume on the history 
of physics in Cuba, covering a period of more than 200 years, as a contribution to 
the study of the globalization of knowledge in history (Renn 2012). 

 With European colonial expansion, new forms of knowledge exchange were also 
created, partly destroying former regional networks. Cuba was a strategic center in 
the Caribbean and directly connected to all parts of the Spanish colonial empire. 
Havana became a colonial metropolis, communicating to all other cities in the 
Iberian world. The island of Cuba was also closely related to the non-Spanish colo-
nies of the Caribbean. The relationships established during the colonial period per-
sisted even after the independence of the Spanish-American nations. During the 
nineteenth century, commercial, cultural and political contacts to the United States 
increased considerably under Spanish colonial rule. 

 The early history of science in Cuba was closely connected to the history of its 
role as a colonial metropolis. The intellectual and political climate on the island was 
shaped by a continuous exchange with other parts of the Americas and with Europe. 
In Cuba, a rich and cosmopolitan aristocracy belonged to a worldwide exchange 
network transgressing the imperial frontiers. 

 The Cuban aristocracy relied on the so-called sugar-capitalism, a conjunction of 
capitalism, slavery and advanced technologies. But Cuba’s impressive technological 
advance in the nineteenth century was not accompanied by an equally strong 
development in the educational and academic system, since such developments 
were opposed by Spanish colonial rule. Nevertheless, the worldwide diffusion of 
scientifi c knowledge in the eighteenth century and the ideals of the Enlightenment 
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associated with it also affected Cuba. A constant migration of young Cubans to 
Europe and the United States, as well as the economic and social development of 
the island over the course of the nineteenth century also created new possibilities for 
the production and dissemination of knowledge. 

 These global connections persisted even after Cuba, beginning in the mid- 
nineteenth century and more strongly after its independence in 1898, became 
increasingly dependent, both politically and economically, on the United States. 
However, Cuba was never completely dominated by these infl uences and succeeded 
in maintaining intellectual networks outside their spheres. As a result, Cuba was open 
to the appropriation of global cultural and intellectual developments and in turn was 
able to disseminate its own achievements worldwide. The idea behind this volume 
on the history of physics in Cuba is to contribute to the reconstruction of this global 
entanglement of knowledge. 

 In this sense, the volume is a pioneering step toward providing a detailed account 
of global entanglements in the history of science by focusing on the global related-
ness of one discipline in one country. Especially after the Cuban revolution of 1959, 
connections to the USSR and the Eastern European countries formed the basis for a 
co-evolutionary process that involved both local advances and the generous foreign 
support of physics research in Cuba. 

 During the last years, an anachronistic situation has evolved that weighs heavily 
on the future development of science in Cuba in a globalizing world. The United 
States’ politics of blockade continues to represent a major obstacle: two major laws 
passed during the last two decades effectively restrain commerce and the exchange 
of information between Cuba and other countries. Meanwhile, the Internet and open 
access to scientifi c information have become an ever more crucial condition for the 
development of science. One of the starting points for our interest in the development 
of Cuban science was in fact the encounter between one of us (JR) and Professor 
Fidel Castro Díaz-Balart on the occasion of the conference on “The Role of Science 
in the Information Society” (RSIS) held in Geneva from 10–12 December 2003 in 
support of the role of open access. Consequently, the Cuban Society of Physics, 
headed at that time by Professor Oswaldo de Melo, became one of the fi rst institu-
tions on the American continent to sign the Berlin Declaration on Open Access to 
Knowledge in the Sciences and Humanities (http://openaccess.mpg.de/286432/
Berlin-Declaration). The complex political and technological history of the 
 establishment and usage of the new media in Cuba has itself now become an active 
subject of research, undertaken by scholars such as Bert Hoffmann (2004, 2012). 

 This volume appears in the context of a process of rethinking Cuban history in a 
global environment. Until very recently, the linear development from colonial and 
imperial subjugation to the  Revolución  competed with a rather marginal historiog-
raphy that regarded these periods in their own right and not just as episodes in a 
one-dimensional historical account. New interpretations now commonly emphasize 
the autonomy of Cuba—at least for the time after the revolution. Here, the need for 
Soviet aid from the 1960s on, for instance, is contrasted with autonomy in both 
internal development and foreign policy. These studies emphasize the uniqueness of 
Cuba, supposedly impermeable to penetrative infl uences from the outside. Global 

Preface



vii

history, in contrast, would demand the location of Cuba in a global environment that 
is defi ned neither by its hermetic confi nement, nor by exclusive bilateral relations 
with Spain, the United States or the Soviet Union, but rather by multilateral entan-
glements. These different viewpoints promise to trigger interesting discussions 
about the relation between local and global epistemic traditions. 

 As the only participants in this project who are mere observers of the Cuban history 
of physics, we would like to express our gratitude and respect for all those who in past 
years have not only made this history, but also engaged in its writing. We consider it a 
privilege to have been able to work with our co-editor, Angelo Baracca, in bringing this 
volume together. He has not only initiated it and created the basis for its realization, but 
over many years has himself also been actively involved in Cuban physics, as a pas-
sionate participant-observer, so to speak. Since we do not share his fi rst-hand experi-
ences, our role was rather, together with Lindy Divarci, to act as midwives in helping 
to turn the available materials into a book. Nevertheless, also for us, the histories of 
Cuba and of Cuban physics have become a passion that we will continue to pursue. 

    Berlin ,  Germany       Jürgen     Renn   
   Helge     Wendt      
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        The history of physics in Cuba comprises two centuries of intensively interrelated 
processes in politics, society, science and worldwide communications. The evolution 
of physics as a discipline since the early nineteenth century may serve as a focal lens 
for studying the developments in Cuban society in a global context. At the eve of the 
1959 Revolution, the new physics of the twentieth century was not widely known, 
nor taught, in Cuba and scientifi c research scarcely existed in its universities. It is 
only in the past half century that Cuba has built up an advanced scientifi c system. 

 To a broader public, the high level of Cuban science in biotechnologies, immu-
nology and medicine is well known. But scientifi c development also took off very 
quickly in physics, achieving impressive results within the fi rst 15 years after the 
Revolution. One may imagine that such a rapid take off and development was due 
exclusively to the far-reaching collaboration with—and support from—the USSR 
and other Socialist countries. It is true that this factor should not be underestimated. 
Hundreds of Cuban physicists graduated, specialized and worked in the prestigious 
scientifi c institutions of the USSR. Nevertheless, the contributions to this volume 
show that in the beginning many Western physicists also played a fundamental role. 
During various periods, they visited the newly founded School of Physics of the 
University of Havana and promoted initiatives in higher education and scientifi c 
research, such as the summer schools. Collaboration with the USSR and the Socialist 
countries grew gradually and assumed a signifi cant role only from the 1970s on. 
Cuban physicists, however, never severed ties nor terminated their collaborations 
with Western colleagues and institutions, a circumstance that has played an impor-
tant role. 

    Chapter 1   
 A Short Introduction to this Volume 

                Angelo     Baracca     ,     Jürgen     Renn     , and     Helge     Wendt    
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 Another original aspect that must be considered in the scientifi c development in 
Cuba since the 1960s is that the strategies for this development were not simply 
copied or imported from more advanced countries. There was a lively debate within 
the Cuban scientifi c community (and with foreign Western advisers), inspired by 
the requirement that research should relate directly to the economic and social 
development of the country. 

 This volume presents the history of one scientifi c discipline in one country, 
from its origins in the early nineteenth century up to the present time. This task was 
facilitated by both the relatively short historical period of this development and the 
relatively limited size of the Cuban community of the physicists. Nevertheless, we 
hope to present a pioneering volume that depicts the development of a scientifi c 
community in an international context over a period of 200 years. 

 The Structure of the Volume 

 The contributions to the volume are organized in four parts. They are preceded 
with a personal introduction by Angelo Baracca to Cuban society with all of its 
complex and multifaceted aspects. This is an attempt to help the reader with little 
or no knowledge of Cuba to position the developments discussed in the volume 
within the lively historical and social reality. It is followed by a short critical bibli-
ography compiled by Duccio Basosi that aims to suggest further reading for the 
non-specialist. A short biography of all of the authors who contributed to this vol-
ume is also included. 

 The fi rst part of the volume includes several contributions that reconstruct the 
different stages of the history of physics in Cuba, from its beginnings in the late 
colonial era to the present. The fi rst contribution by José Altshuler and Angelo 
Baracca gives an overview of the development from the late eighteenth century on. 
The second contribution by José Altshuler deals in more detail with the beginning 
of the systematic teaching of physics from the 1920s to the end of the 1950s. The 
third contribution by Angelo Baracca, Víctor Fajer and Carlos Rodríguez 
Castellanos treats the development of physics after 1959, covering the foundation 
of various institutions as well as international cooperation, mostly with countries 
of the former Eastern bloc. In their contribution, Carlos R. Handy and Carlos 
Trallero-Giner give a detailed overview of the achievements of Cuban physics after 
1959, dealing with research as well as with education. The contribution by Luis M. 
Méndez Pérez and Carlos A. Cabal Mirabal describes how the University of 
Oriente in Santiago de Cuba, founded in 1947, became an important center of 
teaching and research in physics from the 1960s on. In his contribution, Diego de 
Jesús Alamino Ortega studies the training of physics teachers in Cuba from the 
colonial period on, with a focus on pedagogical efforts undertaken after the revolu-
tion. The paper by Isarelis Pérez Ones and Jorge Núñez Jover, reprinted from 
 Science and Public Policy,  discusses some of the political strategies of technologi-
cal innovation and the development of physics in Cuba in the 1980s and 1990s. 
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