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Introduction

In this chapter | address the mobility of physics instruments between the
United States and Mexico. In particular, | explore how it contributed to create
links between scientific communities in both countries that are better
understood in the context of good neighbor practices. | focus on three different
historical moments, which were intertwined with changes in the understanding
of scientific cooperation. First, | analyze scientific expeditions leaded by Arthur
Compton in the 1930s for measuring cosmic rays and their role in the
establishment of international collaborations and research programs in physics
in Mexican institutions. Second, | review the intervention of foundations such as
the Rockefeller and the Guggenheim in the encouragement and diversification
of experimental research activities until the mid-1940s at the first physics
institute in Mexico. Finally, | discuss the acquisition and arrival in Mexico in
1951 of a particle accelerator manufactured by a US company. In all these
cases, scientific instruments were central actors moving between the US and
Mexico and playing a relevant role in the making of the physics community in
Mexico, its professionalization and institutionalization, as well as the
consolidation of physics research in the first half of the twentieth century.
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Cosmic ray instruments and the establishment of physics research
in Mexico

The international research front on cosmic rays stopped by Mexico in
1932 when US physicist Arthur Compton coordinated a survey for measuring
the intensity of cosmic radiation at different geographical latitudes. Compton's
expedition in Mexican land was the beginning of collaborative connections
between US physicists and a community of Mexican engineers who became
deeply interested in cosmic ray research. Their rising interest in that field of
research was such that it became a discursive and material ally for the creation
of the first physics research institute in Mexico in 1938. Cosmic rays not only
provided them with a specific research topic in physics, but it also allowed them
to access scientific instruments for their research, as well as professional and
scientific training for Mexican students. Particularly, the construction of a
counter for detecting cosmic rays at azimuthal angles through a cooperation
agreement signed in 1937 by the University of Chicago, the Massachusetts
Institute of Technology (MIT) and the Universidad Nacional Auténoma de
Meéxico (UNAM) allowed the Mexican scientific community to initiate researchin
the area of cosmicrays."'

In the early 1930s, the composition and origin of cosmic rays were
subject to discussion among nuclear physicists. Early on, cosmic ray
measurements had been mainly performed at different altitudes in the Northern
Hemisphere (US and Europe). Hence, it was considered relevant to develop
expeditions in the Southern Hemisphere.” In 1932, Compton organized eight
groups of experimentalists to carry out the Cosmic Ray Survey, funded by the
Carnegie Institution of Washington (CIW).> Each expedition would travel to
different sites around the world: Switzerland and Norway (Spitzbergen) in
Northern Europe; Canada, United States (Alaska, Hawaii, California, Colorado,
Michigan, lllinois, and Boston), Mexico, Panama, and Peru in the American
continent; and Australia, India, Ceylon, Malaya, Java, New Zealand, Ladakh
and South Africa, then European colonies in the Southern Hemisphere.’
Compton was in charge of taking measurements in Hawaii, New Zealand,
Australia, Panama, Peru, Mexico, northern Canada, Michigan and lllinois.
Using a cosmic ray meter designed, tested and standardized by Compton's
group,’ each experimentalist-traveller collected measurements of cosmic ray
intensity. It was a coordinated and centralized survey whose main purpose was
to detect an association between the intensity of cosmic rays and terrestrial
latitude. This was called the latitude effect and it had consequences for
understanding the origin and composition of cosmic rays.

In May 1932, Compton announced preliminary results that confirmed the
existence of the latitude effect in a letter to the editor of the Physical Review. He
wrote: 'This letter is the first report of an extensive program involving similar
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measurements by many physicists in widely distributed parts of the world'.’
In the following months Compton would complete the planned measurements
in Peru, Panama, and Mexico.

In a way that reminds us of the patterns of eighteenth-century scientific
expeditions,” Compton contacted a native from Mexico to arrange his trip there.
In fact, Manuel Sandoval Vallarta was not simply a local contact, but an active
mediator with exceptional qualities.® Sandoval Vallarta came from an elite
Mexican family. He had grown up and studied in Mexico before his family sent to
him to Boston, where he started his preparation as electrical engineer at MIT.
By the time of the cosmic ray survey, Sandoval Vallarta worked as a professor at
MIT, where he had developed a prestigious career as a theoretical physics.’
Compton and Sandoval Vallarta were both part of the American physics
community and thus were connected. When Compton asked for advice,
Sandoval Vallarta recommended places in Mexico to take cosmic ray
measurements and he personally made local arrangements for the
expedition.” Moreover, he travelled with Compton and his wife and assistant,
Betty," and he was the link between Compton, the Mexican authorities and the
local community of engineers interested in Compton's research. While at MIT,
Sandoval Vallarta had maintained contact with Mexican intellectual and
scientific community, particularly professors at UNAM. He was especially close
to Ricardo Monges Lépez and Sotero Prieto, both civil engineers by profession
but respectively a geophysicist and a mathematician by practice, who
promoted the creation of institutional spaces for training and research in
mathematics and physics at the Mexican University.”

Fig. 1 - Arthur Compton and Manuel Sandoval Vallarta.”
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Moreover, after their encounter in Mexico Compton and Sandoval
Vallarta began a work collaboration. While Compton continued his travel,
Sandoval Vallarta returned to MIT and started working on the explanation of the
interaction between charged particles and the magnetic terrestrial field - a study
that would eventually be used as a theoretical demonstration of the results of
Compton's cosmic ray survey." At MIT, Sandoval Vallarta and his colleague
George Lemaitre worked together on the so-called Lemaitre-Vallarta theory."”
For Sandoval Vallarta, this work was a turn in his research and stood out as his
major contribution in the field of physics. For Lemaitre, this theoretical
explanation fruitfully incorporated his cosmological hypothesis of the primitive
atom. For Compton, a theoretical proof of the latitude effect strengthened his
results and research program in cosmic rays.” Thus, this was a profitable
collaboration for the main actors involved.

Additional expeditions for measuring cosmic ray intensity were
organized after 1932. This time the purpose was to find out if there was an East-
West asymmetry in the intensity of cosmic radiation (azimuthal effect), as
predicted by Lemaitre-Vallarta's theory. If cosmic rays came mostly from the
West, then it would be possible to sustain that they were constituted principally
by positively charged particles. In 1933, Luis Alvarez and Thomas Johnson
went to Mexico city to take new measurements.”” Johnson returned in 1934 to
prove the accuracy of his instruments.” Once again, Sandoval Vallarta and
Ricardo Monges Lépez were involved in the logistic arrangements™ and
sometimes attended the experiments with other Mexican engineers. Since the
task of measuring the East-West effect required different instruments, Johnson
proposed new designs of experimental and instrumental settings. He built a
cosmic ray coincidence counter that consisted mainly of Geiger-Muller
counters. This kind of design allowed adjusting the counter at different
directions, as required for the detection of the azimuthal effect. In order to
register the azimuthal direction when an event was detected, a camera was
used to take pictures of the experimental arrangement. This was a different use
of images from the case of the cosmic ray meter, where images themselves
constituted evidence of the events. According to Peter Galison, the cosmic ray
meter belongs to the image tradition, whereas the cosmic ray coincidence
counter is inscribed in the logic one.”

In all cases, when the expeditions arrived in Mexico either Sandoval
Vallarta or local engineers were involved not only in their travel and stay
arrangements but also as technical assistants.” It is important to note there
were no professional physicists at the time in Mexico, but physics was practiced
by an important community of engineers. Basically, the community of civil
engineers encouraged the creation of schools and research institutes in
mathematics and physics at UNAM. Ricardo Monges Lépez, an important civil
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engineer who was close to Sandoval Vallarta, participated in the internal
transformation of the University in the 1930s and he championed the creation of
its institute of physics and mathematics, as well as the faculty of sciences.”

Simultaneously, Sandoval Vallarta was trying to create a group in cosmic
ray research involving Mexican engineers. For this purpose, he encouraged
and intervened in the award of fellowships offered by the Guggenheim
Foundation to Mexican engineers.” Alfredo Bafios (1935) and Carlos Graef
(1937) were the first Mexican engineers who received Guggenheim fellowships
to conduct their PhDs in theoretical physics at MIT. Under the supervision of
Sandoval Vallarta they became physicists specialized in theoretical research
on cosmic rays. The plan was that Bafios and Graef would lead physics
research when they would return to Mexico. Ricardo Monges Lépez justified his
request for the creation of an institute of physics and mathematics at UNAM by
arguing that Alfredo Bafios was finishing his PhD in physics and he could be in
charge of this scientific institution once he returned to Mexico.*

In addition to these training programs for Mexican specialists in cosmic
ray research, there were plans to acquire instruments for measuring cosmic
rays and install them permanently in Mexico. In 1937, a cooperation agreement
was signed between MIT, the University of Chicago and UNAM's National
School of Physical Sciences and Mathematics.” This agreement was promoted
by Compton, Sandoval Vallarta and Monges Lépez. MIT and Chicago were in
charge of supplying the instruments, while UNAM would provide a building and
people for taking measurements. Instruments included Geiger Miller counters,
which would serve to build a cosmic ray counter similar to the one designed by
Johnson. This cosmic ray counter was eventually designed and assembled by
a Mexican engineer, Manuel Perrusquia Camacho, with the assistance of
Fernando Alba Andrade, then a physics student at UNAM. It was installed at the
premises of the National School of Physics and Mathematics, created in 1936,
at the Palacio de Mineria, where the UNAM's National School of Engineering
was located. It would be subsequently used for measuring the azimuthal effect
of cosmicrays.”

Alsoin 1937 a cosmic ray meter was installed permanently in Mexico and
local scientists and technicians were in charge of its operation. Compton had
planned to establish a cosmic ray station in Mexico since 1934, when he
consulted with Sandoval Vallarta on where it could be located.”
The appropriate instrument for such station was the cosmic ray meter, as it
would enable latitude effect measurements to continue. In 1937, the cosmic ray
station at Teoloyucan was launched. Compton brought its instruments to
Mexico and supervised their installation.”® At that time, Compton was also
promoting the installation of a cosmic ray meter at the Magnetic Observatory in
Huancayo, Peru, as an attempt to develop a network of cosmic ray stations in
Latin America.”
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In early 1938, the UNAM Physics Institute was inaugurated and Alfredo
Barios became its first director.” Its main department was the Cosmic Ray one,
which included theoretical and experimental research, both in relation to the
work of Sandoval Vallarta. Bafios continued the theoretical work initiated at MIT
and he encouraged the construction of the cosmic ray coincidence counter
started by the 1937 MIT-Chicago-UNAM cooperation agreement, which was
installed at the Palacio de Mineria.”

Through the study of cosmic rays, people, instruments, and practices
circulated in a round trip journey between North and South. The program was
definitely relevant for the understanding of cosmic rays in the US and close to
Arthur Compton's ambitions. Likewise, the cosmic ray research encountered a
fertile terrain in the Mexican civil engineering community since it became a
vehicle to materialize its effort to create academic institutions specialized in
physics and mathematics. Mexican engineers became increasingly involved in
cosmic ray research. Some attended the observations made by Compton,
Johnson and Alvarez and became familiar with the experiments and
instruments. The cosmic ray experiments developed by Compton's team were
based on two different types of instruments: the cosmic ray meter and the
cosmic ray coincidence counter. The Physics Institute was developed around
the latter and theoretical studies on cosmic rays. This association was possible
partly due to the theoretical training of Mexican engineers and partly to
experience acquired during the cosmic ray expeditions to Mexico. The use of
cosmic ray instruments and the theoretical work on cosmic rays became
justifications for creating the first Mexican research institute of physics. Hence,
atthe beginning of the 1940s there were two different experimental locations for
measuring cosmic rays in Mexico, one at the Palacio de Mineria in Mexico City
and the otherin Teoloyucan in the State of Mexico. They were different because
of their instruments and experimental practices. Whereas Teoloyucan had a
cosmic ray meter for measuring cosmic ray intensity, the Station at the Palacio
de Mineria had a cosmic ray coincidence counter for measuring variations for
azimuthal angles.

Lab equipment, US foundations and Good Neighbor Policy

As mentioned earlier, Mexican engineers were awarded fellowships by
the Guggenheim Foundation for studying physics in US universities. Alfredo
Bafos and Carlos Graef were the first to receive these fellowships and used
them to pursue PhDs in theoretical physics at MIT, where Manuel Sandoval
Vallarta could host, train, and supervise them. After their return, Bafios and
Graef became key figures in the development of physics research at UNAM.
Bafios was the first director of the Physics Institute between 1938 and 1943;
subsequently Graef occupied the same position for a long period, 1945 to 1957.
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To a certain extent, their training in the US contributed to increase their local
prestige and allowed them to get positions of power for the establishment of
physics in Mexico.

During the period in which Bafos directed the Physics Institute, cosmic
ray research remained at the centre of the Institute plans. At the same time,
Barios tried to improve the material resources of the Institute through funding
provided by the Rockefeller Foundation.” In 1940, the Foundation had added to
its financial programs funds for acquiring laboratory equipment in order to
strengthen scientific institutions abroad. The Foundation offered to buy
scientific equipment in the US and send it to selected foreign institutions.”
This new program was announced by Harry Miller Jr., assistant director of the
Division of Natural Sciences at a meeting with all the directors of research
institutes at UNAM.* Bafios took the opportunity and in 1941 he applied for
funds to equip a laboratory of precision electrical measurements, conceived as
a central standards bureau for the service of the scientific research institutes at
the University and the entire country.” His request was approved by the
Rockefeller Foundation Associate Director, Frank Blair Hanson.” In 1942, the
instruments arrived in Mexico, one year after the agreement was signed.”

The same year, the arrival in Mexico of the Spanish physicist Blas
Cabrera as a result of the fascist dictatorship in Spain, promised new
possibilities for physics research in Mexico. In 1932, Cabrera had secured
funding from the Rockefeller Foundation to create the National Institute of
Physics and Chemistry in Spain, so he knew how to handle this type of plans
and funding applications. He achieved an agreement with the Foundation in
May 1942 for the purchase of instruments for mechanics and glass blowing
workshops.” However, this time the Foundation offered the grant with the
condition that Cabrera would be hired as head of research, that he would have
two technical assistants and a site for installing workshops.*

A serious problem that limited the growth of the Physics Institute was the
lack of an independent and appropriate building for physics research. Although
Bafios had received the Rockefeller's donations to equip laboratories and
workshops, he did not succeed in finding adequate premises for their
installation. The University authorities had too many problems to solve,
apparently of higher priority than the needs of the Physics Institute. Bafios then
considered an alliance with the Secretariat of National Defense of Mexico.
He presented a building project to the Secretariat, which could encompass the
entire Physics Institute and a military firearm school belonging to the Mexican
army. Apparently, he managed to pass this proposal and started to organize the
transfer of the instruments sent by the Rockefeller Foundation. He announced
his plan to the Rockefeller authorities, asking also for a donation of books for the
new library; he proposed to name it 'Rockefeller Library' as recognition of all the
donations received.”
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However, Banos' plan did not materialize. Moreover, during that period
he suffered political attacks from the Mexican science community that further
complicated his work. He was accused of plagiarism in relation to a book that he
used in a course on atomic physics.‘' Although he denied this charge and was
supported by the American author and publisher of the book in question, the
situation led to a climate of suspicion.” The plagiarism accusation may have
been prompted by opposition within the Physics Institute to the potential
agreement with the Mexican Secretariat of Defense. In any case, the result was
that Bafios resigned from his University positions in 1943.%
The instruments donated by the Rockefeller remained in their boxes, and the
Institute remained in the same inadequate premises. No data exist on the
subsequent fate of the instruments, although it seems that a proper space for
their installation was not found. Furthermore, no staff was available to operate
them. Blas Cabrera initially replaced Bafios in the direction of the laboratory of
precision electrical measurements, but he died unexpectedly in 1945. Hence,
with the resignation of Bafios, the Physics Institute entered a phase of
stagnation due to the lack of both appropriate buildings and staff.

The Rockefeller Foundation had a profound influence in twentieth-
century Mexican science. It deployed a network of support programs in different
areas; especially important were the programs for the training of physicians,
disease eradication and agriculture technical assistance.” These programs
stand out as powerful and controlled initiatives in terms of their scope and
objectives, the social and political structures they involved, and their impact on
local practices. Specialists in the study of the influence of the Rockefeller
Foundation in Latin America agree that the philanthropic interest of the
Foundation went hand in hand with both US expansionist interests and the
commercial interests of the Rockefeller family.” Together with large-scale
programs in agriculture and medicine, the Foundation supported other projects
more limited in scope, but no less important. This support favoured the
constitution of an inter-American network of institutions and researchers, which
was a seed for subsequent co-construction of US scientific hegemony.*

By 1941, the Good Neighbor Policy promoted by the US government
towards Latin American countries materialized as a state structure with the
creation of the Office of the Coordinator of Inter-American Affairs. Headed by
Nelson Rockefeller, it brought the experience of the Foundation Rockefeller in
the establishment of intellectual and cultural networks abroad. In addition,
science began to have a special priority in inter-American policy. In this respect,
Clark A. Miller argues that the US experience in Latin America shaped an
understanding of the potentialities of associating science and technology as a
way to achieve progress and social welfare, which became the central
argument in post-war scientific internationalism.*’
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A group of US scientists was specially implicated in the establishment of
scientific institutions in Latin America. Arthur Compton, Harlow Shapley, and
George David Birkhoff were particularly visible. As seen earlier, Compton built
and brought together a network of cosmic ray stations in Latin America, as well
as promoting research on that topic.” Shapley did something similar in the case
of astronomical observatories.” In 1942, Birkhoff went on a tour around Latin
American countries where he presented his theory of gravitation and other
topics of his specialty.’ In a way, these scientists contributed to, and profited
from, an inter-American framework of good neighbor practices aimed to extend
collaborative scientific networks in Latin America.

Sandoval Vallarta was also involved in these initiatives. Not only was he
often consulted regarding the selection of Latin American Guggenheim
fellowships, but he also participated actively in organizations for the promotion
of Latin American scientific networks. In 1941 and 1942, he directed the
recently created Committee on Inter-American Scientific Publications, an
organization that was funded by the Coordinator of Inter-American Affairs. This
Committee would collect scientific publications produced by scientists in Latin
American countries and translate them into English in order to place themin US
scientific journals.” This was one among several activities “in the interests of
promoting both the international spirit of science and inter-American
cooperation”.” This particular initiative appears as a remarkable mechanism to
drive fluxes of knowledge from South to North.

In 1942, as president of the Committee on Inter-American Scientific
Publications, Sandoval Vallarta initiated in Mexico a tour through Latin America,
similar to Birkhoff's, with a grant from the Office of the Coordinator of Inter-
American Affairs. He intended to organize the Inter-American Academy of
Science.” However, support for this project was suspended in mid-1942 and he
was unable to get additional funds. Sandoval Vallarta pointed out the
importance of his Latin-American tour for the promotion of US strategic
alliances.” This episode is representative of a turn in priorities for US
institutions because of the mobilizations induced by the declaration of war. New
urgencies emerged for the US government, scientific institutions, and
scientists. In this context, MIT urged Sandoval Vallarta to return and resume his
teaching duties.” Instead, Sandoval Vallarta resigned from MIT after the
Mexican government offered him the direction of an especially tailored national
institution for the encouragement of science, the Commission for the Promotion
and Coordination of Scientific Research.” At this crossroad, his career was
confronted to a national and professional choice which not only determined on
what side of the US-Mexico border he would henceforth work, but also the type
of scientist he would be remembered for. Since then, Sandoval Vallarta was
permanently established in Mexico and began to occupy national positions in
the coordination and promotion of scientific research.
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After Bafios' resignation, Sandoval Vallarta directed for two years the
Physics Institute, but his leadership did not manage to change the state of
affairs in relation to its research development. In 1945, Carlos Graef was
appointed as the new director of the Institute and from that time, in addition to
cosmic ray research, he prompted theoretical studies on Birkhoff's gravitation,
in which the Institute staff worked until the end of the forties.

A Van de Graaff accelerator on the move: US-Mexican scientific
relations, post-war scientific internationalism, and Mexican
nuclearization

1950 was a crucial year for physics research in Mexico. This was the year
of the launch of construction UNAM's new campus. Located in the Southern
part of Mexico City, the University City was an ambitious governmental project
whose alleged purpose was the encouragement of the entire higher education
structure in Mexico; all faculties and institutes would benefit from it. The project
was especially important for the Faculty of Sciences and the Institute of
Physics. In addition to benefitting from appropriate premises, the plan included
the acquisition of a particle accelerator. How and why did substantial
differences appear in relation to the previous situation for physics research and
scientific education?

Physics research was in the public eye since the detonation of atomic
bombs by the US five years earlier.” As a result, Mexican physicists
consolidated their relations with the government, as it occurred almost in every
country. They were called to represent the country in recently founded
international agencies and organizations, especially when the topic under
discussion was science or nuclear energy. The Mexican government realized
that if the country wanted to compete for better social and economical
conditions, it was its duty to invest in scientific education and research; an idea
promoted by industrialized countries in international forums. The project of the
new campus for UNAM and the acquisition of a Van de Graaff accelerator were
seen as initiatives closely connected to thatimperative.

The positioning of Mexican scientists in strategic institutions and
governmental departments, combined with their connections with US science,
were central factors in the choice of a Van de Graaff accelerator. Manuel
Sandoval Vallarta and Nabor Carrillo were involved in diplomatic tasks since
1946 regarding the atomic test in the Atoll of Bikini, the United Nations
Commission for Atomic Energy and the first meeting of UNESCO.* At that time,
Carrillo was Coordinator of Scientific Research at UNAM and Sandoval Vallarta
was president and representative of physics research at the Commission for
the Promotion and Coordination of Scientific Research, founded in 1942. Their
experience and opinions on development and management of scientific
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research were considered trustworthy by Mexican authorities.

Carrillo belonged to the group of Mexican civil engineers awarded with
Guggenheim fellowships, along with Bafios and Graef. He had worked with
Arthur Casagrande at Harvard University, where he specialized in soil
mechanics and got a PhD in Science. Remarkably, soil mechanics was part of
physics research in Mexico, even if this might not be usual in other national
contexts. Furthermore, Casagrande had donated to UNAM a complete
laboratory for research in soil mechanics, which was associated to the Physics
Institute from 1939 to 1943. As seen before, civil engineers and the small
community of physicists were closely related in Mexico during the first half of the
twentieth century. Carrillo maintained collaboration with Casagrande after his
return to Mexico and their relationship played a relevant role in the acquisition of
the particle accelerator.”

According to mainstream Mexican historiography,” Mexican scientists
became interested in the Van de Graaff accelerator after Carrillo visited the
High Voltage Engineering Corporation (HVEC) when he was lecturing on soll
mechanics at Harvard on Casagrande's invitation. The HVEC was a company
founded by Robert Van de Graaff, John D. Trump, and Dennis Robinson in
1946; it commercialized Van de Graaff accelerators.” Denis Robinson, director
of the company and brother-in-law of Casagrande, showed Carrillo the
accelerators that were being built and commercialized. In addition, at MIT,
William Buechner explained him the possibilities of research opened by this
type of accelerator.” Buechner was head of the MIT High Voltage Laboratory
and one of the closest collaborators of Robert Van de Graaff.

Sandoval Vallarta was also familiar with Van de Graaff accelerators.
When he worked at MIT he visited the Round Hill locations to observe the
developments that Robert Van de Graaff was performing on his famous and
huge accelerator.” Van de Graaff and Sandoval Vallarta were both professors
at MIT's Department of Physics. Furthermore, William Buechner was married to
Sandoval Vallarta's secretary when the latter was the president of the
Committee on Inter-American Scientific Publications.

Carrillo, Sandoval Vallarta, Carlos Graef, then director of the Institute of
Physics, and Alberto Barajas, director of the Faculty of Sciences, led the
application for the purchase of a Van de Graaff accelerator. Carlos Lazo, chief
manager of the project of the University City, backed them and conducted the
negotiation to get funds. They got the support from the president of Mexico,
Miguel Aleman, and the Van de Graaff accelerator thus acquired a dimension of
national politics.*

Carlos Lazo became an active promoter of nuclear energy as a potential
resource for solving social problems and for the production and distribution of
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electrical energy. He incorporated these ideas in his discourses about the
University City Project. In connection to the acquisition of the Van de Graaff
accelerator he said: “our wish was to establish a symbol of modernity in this new
university; we wanted this idea of nuclear power handled by the Mexican
student not for political or military goals but for human purposes, that is with the
aim of developing all our natural resources, also to shape the thought of our
philosophers, economists, and technicians”.*® Certainly, the Van de Graaff
accelerator gave another image and meaning to the University City. In the
context of national political discourse, both the University City and the Van de
Graaff accelerator were material evidence of the progress and modernization of
Mexico.* First, modernization as avant-garde: the architectural design, the use
of certain building materials, and the incorporation of artwork. Modernization
also because the campus would concentrate colleges and institutes with a
novel spatial conception that would allegedly impact on the production of
knowledge. Finally, modernization because right at this centre would emerge a
nuclear research program for the service of the country.

Hence, the press announced that “Mexico is now definitively
incorporated into the atomic age by integrating an active research program in
nuclear physics at the laboratories of the new University City”. Carlos Graef,
then director of the Physics Institute, repeatedly said that the instrument would
benefit research into agricultural production because it could be possible to
irradiate seeds and achieve better crops.® Furthermore, he argued, it could be
possible to obtain new materials that would benefit the national industry and the
implementation of therapies against cancer.” Likewise, the potential benefits
for the entire country were linked to the discourse of peaceful uses of nuclear
energy: “the University of Mexico will launch in our country the exciting atomic
age, promise of a more comfortable, hygienic and affluent future when, as

» 70

Mexico is going to do, the energy of atoms is exploited for peaceful purposes”.

All the propaganda obviously exaggerated the real functions and
research possibilities of the Van de Graaff accelerator. Nonetheless, it
highlights the construction of a publicimage around this instrument based on its
association with nuclear energy. In a sense, nuclear energy represented a
promising future for developing countries. Scientists, governments, and the
general public learned to desire nuclear energy as a tool for reaching better
social conditions.” Mexico was becoming a nuclear country with the acquisition
of the Van de Graaff. Using a term proposed by Gabrielle Hecht,” the Van de
Graaff represented a form of nuclearization of Mexico.
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Fig. 2 - The Van De Graaff accelerator.”

At the new University City, José Chavez Morado, a prominent Mexican
painter, represented the Van de Graaff accelerator in a mural entitled 'Science
and work/Builders'. Chavez Morado was in charge of the murals that would
decorate the walls of the Faculty of Sciences. In the University City project
artists and architects tried to put in practice principles of the so-called
movement of Plastic Integration. This movement aimed at producing artworks
with architectural features. Nowadays, no visitor of Mexico City can miss a visit
to the murals of the University City. Famous Mexican muralists participated in
the project, such as Juan O'Gorman, Francisco Eppens, Diego Rivera, and
David Alfaro Siqueiros. The aforementioned mural by Chavez Morado includes
a sequence of images depicting stages and social roles involved in the
construction of the University City. At the left end, there are farmers leaving their
land to allow for the construction of the new campus. Immediately, there are
workers digging and carrying a wheelbarrow. Next, there are a group of
engineers and architects studying building maps. Right after, the directors of
the project are supervising the state of the construction. Finally, there is a group
of Mexican scientists (Carlos Graef, Alberto Barajas, Nabor Carrillo and Alberto
Sandoval, director of the Chemistry Institute) in front of the Van de Graaff
accelerator, as if they were manipulating it. This mural remains a testimony of
this close and powerful association between the Van de Graaff accelerator and
the University City Project.

The University City also preserves the building that was constructed in
the early 1950s following special requirements to install the Van de Graaff
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accelerator. Architectural plans for designing an appropriate building for the
instrument began immediately after the purchase contract was signed in
August 1950. Although the design was commissioned to a group of Mexican
architects and engineers, the final proposal had to be sent to the High Voltage
Engineering Corporation for approval.” The Van de Graaff Laboratory, as the
building would be called, was constructed quickly in comparison to the rest of
the University City, as it had to be finished by the time the instrument arrived in
mid-1951."

Fig. 3 - In front, the VVan De Graaff Laboratory.”

Now the University had a particle accelerator and its dedicated building.
Anext crucial step was to conceive a research plan and also a group of nuclear
physics experimentalists. The physical characteristics of the Van de Graaff
accelerator and the technical requirements for its installation and operation
partly favoured its acquisition and use in Mexico, over other possible choices in
the nuclear physics instrumental arsenal. In 1952, there were 87 HVEC
accelerators distributed around the world.” One of them was the Mexican. Its
design was very different from that of the accelerator built in Round Hill by
Robert Van de Graaff in 1933. It was relatively small - thus transportable - and
had a high-pressured tank containing the accelerator system (a rubber band
followed by a device for concentrating electrical charges, a terminal ion source
and the accelerator tube surrounded by equipotential rings to stabilize the
voltage). It was able to attain 2 MeV in the acceleration of positive particles. The
installation and operation of the Van de Graaff accelerator in Mexico was also
supported by William Buechner's offer to host and advice a group of Mexican
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specialists at MIT.” Thus, training and technical knowledge developed by the
MIT group on this kind of instrument was available to Mexican physicists. Two
members of the Mexican team, Fernando Alba Andrade and Eduardo Diaz
Lozada, were commissioned to train at MIT. Both had a major in engineering
and Alba Andrade was also a physicist. They travelled to MIT with grants from
the Mexican National Institute for Scientific Research (directed by Sandoval
Vallarta). Buechner hosted them at MIT's High Voltage Laboratory, where they
were trained for three months in order to be able to supervise the installation of
the Van de Graaffin Mexico.”

Fig. 4 - The Van De Graaff accelerator located in the first floor of the Laboratory, 1952

The full installation and calibration of the Van de Graaff took at least two
years, although modifications were constant until it was finally substantially
transformed into a different type of instrument in 1963, an electron accelerator.
The process involved the adaptation of the instrument to local conditions, in
addition to the design and construction of complementary instruments. Thus,
the installation of the Van de Graaff spurred the production of additional
scientific instruments in Mexico. To this purpose, the development of technical
workshops was essential, and Mexican practitioners developed a genuine
experience and tradition in this field.

In 1951, the Mexican Scientific Congress met to celebrate the 400-year
anniversary of the foundation of UNAM. It was a huge scientific meeting,
bringing together, among others, US scientists who in different ways had been
involved in the shaping of good neighbor practices in science between the US
and Mexico: Harlow Shapley, George Garret Birkhoff, and Arthur Casagrande,
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as well as their Mexican counterparts: Manuel Sandoval Vallarta (by then
established in Mexico), Alfredo Bafos (then in the US), Carlos Graef, and
Nabor Carrillo.”” The scenario could not be better, as the Congress was held at
the new University City, where the recently arrived Van de Graaff accelerator
was located.

Concluding remarks

The acquisition of the Van de Graaff accelerator in 1950 is a major
episode in the contemporary history of science in Mexico, helping our
understanding of the complexities of the process of institutionalization and
professionalization of the physical sciences in national and international
perspective. It is a crossroad where several elements converge: the
international relations between Mexican and US scientists, the national project
of the University City, the involvement of Mexico as a nuclear state and the
emergence of a specialized research group in experimental nuclear physics in
Mexico.

Analysis presented in this chapter shows the diversity of actors
(including scientific instruments, persons, and institutions) and processes,
involved in the circulation of scientific knowledge and practices.
This phenomenon implied a tremendous mobilization of material, social, and
political resources. | have demonstrated the interest of focusing on scientific
instruments in the study of the practice of science and how their analysis can
bring new insights and broader implications, ranging from international politics
to local public opinion, national identity and the configuration of professional
communities.

Resorting to the idea of 'good neighbor' practices in science is a way to
put inter-American scientific relations both as part and as a consequence of the
implementation of political plans whose ultimate aim was to strengthen regional
and international alliances. In this process, actors from North and South were
actively involved, even when their particular objectives and rewards were
different and asymmetrical. Nonetheless, the mobilization of people, practices,
and instruments was deployed in one direction and the other.
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