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Physics: trajectory in Chile
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ABSTRACT

This paper presents the development of Physics in Chile frotmetianings of the Republic until
the year 1960, emphasizing the internal development of the disgiglhe evolution of its
conception and the transmission of its body of knowledge. This wods fédne myth of the non-
existent scientific tradition in Chile by showing in the eeasf Physics a long and sustained
development. In this development we distinguish four stages oficBhy&) As a chapter of
Scholastic Philosophy; (2) As a discipline closely relatedngineering and real-life problems; (3)
As cultural science and base of a scientific view of theldvd4) As a discipline with its own
problems, where research becomes a central part of its gdewait For the science historian the
novelty is that this development follows a logic whereltizal parameters have strong influence as
compared to those determined by the universal development of the discipline.
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The study of solid science and the useful cultivation of talent
can not be separated from a nation’s greatness and happiness.

It is not the number of men that constitutes the power of a nation
but its well arranged forces, and these come from the solidity and
depth of its knowledge.
(They have power) when they know how to calculate the relations
between things, know the nature of beings,

and acquire new strengths with mechanics [...]

JUAN EGANA
Speech about Education, 1812.

PREFACE

There are at least three conceptual challenges to presentiagectory of physics as a
discipline in a peripheral place like Chile, without turning tiarration into a mere echo of the
achievements and scientific developments of the centercfalpdcurope and the United States).
First, there is the fixing of the concept of physics as useitsbygultivators in Chile and the
establishments of limits with close disciplines or with othdisciplines that have been
undistinguishable from physics in other times. As is naturalptéaning of the worghysicshas



changed with time and among different social groups, and it is megdesdetermine if there is a
continuity that makes it possible to talk about a traject®econdly, one can propose an organizing
in periods to give the presented material some coherenceaptore the landmarks of the
development of this discipline in Chile, to contextualize itwite rest of Chilean history and with
the discipline on a global level. And in the third place, linked wita dthers but typical of the
historiography of scientific disciplines in the region, is ibgue of how to face the myth of an
inexistent scientific tradition, in this case physics. Thyghhgives the impression that in this region
science is a product from far away that, at the mostbéas copied and badly learned, and that in
its great landmarks the local parameter serves as amt odjel is never a subject of this
development. In this sense, scientific activity seems not tdifjgues part of the country’s
development and history. The extreme of this thesis statedhétv@® has not been science or
scientists in Chile up until a short time ago. This statergets meaning to the work we propose
here.

To delimit the concept of physics, we took as basis the discussion presented apidiyg t
the Chilean physicist and ex rector of the Universidad de Chilsta®o Lira, in higntroduccién a
la Fisica General (Introduction to General Physits our opinion this discussion fits the Chilean
context perfectly. Due to the relevance this conceptual detiont has, we reproduce the
discussion extensively:

Physics as a science in the broader sense of the phenomemgarozed life is composed by an
extensive scientific material. In tingroups of characteristics and certain phenomena have been
separating themselves from physics, and the study of these has diiiojpredependent sciences.
Such are, for example, chemistry, mechanics, astronomy, mineralog\pgyge meteorology.
However, it is significant that some of these branches hawe en contact with the original trunk
again, and scientific disciplines of great importance haveeldpgd, like chemistry physics,
astrophysics, etc. Later on a series of sciences that phesapplication of the scientific material
of physics to humanity’s practical needeparated from physics as well. One can say that among
these are all the applied sciences that are at the basatefiahprogress, like the resistance of
materials, hydraulics, pneumatics, machinery, etc., all branfloen applied mechanics: the
techniques of vapor, of cold, electrotechnics with its bran¢tedegraphy, telephony, electric
wiring, transmissions of potency, etc.) photography.

Physics conserve the pure scientific material that is this b&those sciences, and from which new
branches will detach themselves in the future, for use for man’s needs.

This scientific material is normally divided in diversections according to the special character or
the exterior or interior aspects of the phenomena thesersedtcupy themselves with. However,
this division is artificial. In fact, it isn’t possible to cleadeparate classic parts of physics. Some of
them tend to get confused in only one or they appear as interenedid$ placed on the limits of
main divisions.

From another point of view, physics is divided éxperimental physics and theoretical or rational
physics Experimental physics contains the scientific material #hatresult of experimentation and
theoretical physics is the one that can be deduced from the phendmeemselves, from the
hypothesis that can be formulated from them by induction and the ladspehdency one can
establish from them. Again, one can see that this division laedasion, because experimental
physics constantly submits its proofs to theoretical physicthe deductions drawn from laws of
dependency and to the hypotheses that are established.

Certain aspects of a fact perfectly established by experiand using only reasoning in its most
perfect form - mathematics — is also separated from diffeparts of physics. This scientific
material constitutes mathematical physics, and thereiffeeedt opinions as to its importance and
use. Some chapters of mathematical physics are the theolgctiogy, the theory of potential,



hydrodynamics, which, as we have said, are separate sciences wihelopment based on
principles of experimental physics that are exclusively matheatiat

The second challenge is related with organizing the disciplaeglopment in periods.
We can first state that the development of physics in Chiddibbwed rhythms more dependent
on the economic, social and cultural conditions of the country than on ve®pment of the
discipline on a “global” level (it would be more precise tg Baropean and North American). In
fact, the landmarks of the history of physics, as conceivedicddly, do not fit with the local
developments, except on a very general level. For the development cfdipdirdé on a local level,
university developments, educational policies and economical themiee weighted as much or
more than fundamental landmarks that arrange the classicyhi$tphysics in certain periods, like
the appearance of thermodynamics, electromagnetism or quantum rmechanbrding to this, we
have divided the trajectory of physics in Chile in four periotig first, in which physics is
understood as a chapter of scholastic philosophy; the second, ih plmsics is completely
indistinguishable from its applications, where “mathematics andigdiyis a whole associated to
engineering; the third, that corresponds to the identificatibrphtysics as an independent,
autonomous and conceptual discipline, that gradually becomes indep&ndeengineering, and
plays a key role in education and the formation of a “sciehtifimcept of the world; the fourth
period responds to the concept of physics as a discipline witvitgproblems, where investigation
and creation become consubstantial parts of its development.

The third challenge, the persisting myth of the inexisterice scientific tradition in the
region, a thesis sustained particularly — though implicitly — bynéwe generations of scientists,
made this work more difficult. This myth is based on a hisébr@nachronism that extends to the
past the criteria used today to delimitate science, and iplaczates the process of looking for and
evaluating the sources for the history of science in the regigooll example of this problem is
the relationship and the roles that exist between foreign and aatemachers hired in different
stages. Thanks to their European training, the first ones éraiveady qualified as scientists and
were considered to be bearers of the latest advances dfsttigline in Europe. This marked a
strong slanting in the primary and secondary documentation, ldssiigt also influenced by the
ranking society as a whole gave them as representatives‘afieanced civilization”, in opposition
to the locals that tried their hand at science. Balancing tfaesors adequately is one of the basic
tasks to correct the well spread and inadequate applicatiomlpfEuropean cannons to judge
American science in the diverse moments of its history without@ensg the local element.

Finally, some words about the temporary limits of this studythatbeginning of the 19
century a really independent activity began in Chile inimato cultural and scientific matters.
This is particularly so in the case of physics, as showthdyacts presented. We stop in 1960, with
the symbolic limit of the creation of the Sociedad Chilena ideed& (Chilean Society of Physics).
The previous decade and those that follow mark the beginning efrsaf an increment in
professionalism of the discipline, and show a new stage of asweht that is much more
documented and studied.

|. FROM SCHOLASTICS TO PHYSICS

A little after the first government junta, the founderstaf tepublic committed themselves
to found a great school destined to “give the fatherland citimergefend it, direct it, make it

* Universidad de Chile. E-mail: cgutierr@dcc.uchile.cl
! Gustavo LiraJntroduccion a la Fisica GeneraBantiago, Editorial Edugal, 1957, Section 1.7 Didisde la
Fisica, 6-8.



flourish and give it honof’ This school became the Instituto Nacional (National Insjitute
inaugurated on august 101813, that initiated its activities with 18 courses, one of them
experimental physics directed by the priest José Alejo Bézartixperimental physics and
chemistry were taught in the class of natural sciences, toekbtany, geography, economics,
politics, pure mathematics and living languages. After 14 monéhm#tituto had to close its doors
because of the Rancagua disaster, and remained closed duting jpériod of the Reconquista
(Reconquest, 1814-1819).

Before the creation of the Instituto Nacional there were gmbyaglic activities in physics.
Juan Martinez de Rozas, lawyer and PhD in civil and canonitalaght during three consecutive
years (1781-3) experimental physics, besides scholastic physite &@olegio de San Carlos or
Colegio Carolino. This was the first time experimental ptg/sias taught in ChileMartinez de
Rozas was a good friend of José Antonio de Rojas, who is known tpadigpated in 1781 in an
early conspiracy, that of the three Antonios, to obtain the independé@hile. Rojas wasn’t only
advanced in political matters: he also introduced some phgppgnces in the country in those
years, among them an electric machine with various accessbatafterwards passed on to the
Instituto Nacional. There is no evidence of Martinez de Rozag tise physics apparatus of his
friend during his classes. We do know that Rojas earned liitheeitle “wizard of the Colony” for
the miracles he performed with his electric machine. Oth@ritees were the classes the Spanish
engineer Agustin Cavallero held in the Academia de San Lé#9j oriented to military problems,
where topics of static, dynamics, hydrostatics, hydraulics and opéos touched upon. In this
same Academia de San Luis, Manuel de Salas organized thehfisses and natural history study.
In 1813, the Colegio Carolino and the Academia de San Luis were annexed to the InstitotalNa
with all its assets.

Once the Instituto was reopened in 1819 after the victory of MBigzanilla himself took
on the course of physics again, now as part of philosophy, and followedy rtresrtext by Altieri,
consulting Brison tob By that time physics was divided in two parts: general andcphati
physics, as the teacher Diego Torres said in his speech whestheirfied the Faculty of Physical
and Mathematical SciencesThe first, general physics, comprised cosmography, physical
geography and some natural history. The second, particular physigs;iged physical phenomena
and their causes (as they were understood in 1874, year of his spezemjlla gave his classes in
Latin. A witness of that time tells that “when they had philosojphlatin, a teacher taught them
under the name of physics, about a hundred more or less meaningless axionegailibrium, the
falling of bodies, light, sound, etc. The students learned these axioms bgrckar Latin®.

Around this time, the group in power was very interested in incatipgr science to the
development of the country. One of the first measures in thistidinewvas the government’s hiring
of European “learned men” to attend to the educational needs @adiawn the first land registry
of national riches. The interest in science also motivatedotneding in 1823 of the Academia
Chilena (Chilean Academy), dependent on the Instituto Naciorn,three sections: Moral and

2 Domingo Amunategui Solat,0s primeros afios del Instituto Naciongantiago, Imprenta Cervantes, 1889,
85.

* Ibidem 540.

* Diego Torres, “Elogio del doctor José Vicente Blost; Resefia de la ensefianza de la fisica y gaiem
Chile”, Anales de la Universidad de Chilgantiago, April 1874, 289.

The texts mentioned are: Altieri, Laurentiflementa philosophiae in adolescentum usum. Tomus

tertius in quo traduntur elementa physicae particid. Rinaldi, Ferrariae. MDCCLXXI [1771]. A text of 600
pages in Latin that contains an ample treatmemisttbnomical physics and optical physics with fiagting
figures, and Brisson, Mathurin-Jacquégaité élémentaire aux principes de physique, fendar les
connaissances les plus certaines, tant anciennes rgadernes, et confirmés par I'expéérienBayis,
Montard, 1789.

® Loc. cit.

® Quoted in Ricardo Donosbas ideas politicas en Chilsléxico, Fondo de Cultura Econémica, 1946. 328.



Political Sciences, Physical and Mathematical Scienciésrature and Arts. The founder of the
Chilean squad, Manuel Blanco Encalada, the Spanish physician Marajele& and the French
engineer Carlos Ambrosio Lozier were some of the teachetiseofecond one. Lozier became
rector of the Instituto in February 1826 and performed a radicaimab eliminate the last residues
of colonial teaching. Among other things, this reform implied changilmost all the teachers.
Priest Bezanilla was replaced by the canon Puente, head ofiathematics department in the
Instituto since its founding. He in turn left his position togetiign Lozier who had to resign to the
rectory in September of the same year, among other reasons,ebetthes strong opposition of the
illustrated society to such reforms.

In 1827 the Spanish engineer Andrés Antonio Gorbea took on the teaclimgoofurse of
experimental physics. One could say that the first serioustiatedeveloping physics in Chile
began here. Gorbea came in Chile the year before hired by the government lzsnsaice teacher
for the Instituto Nacional. He had studied mathematics and exgigen Spain and perfected his
knowledge of physics in France studying with Louis Joseph Gagalcushe famous French
chemist and physicist. In 1828 the first book of physics was peblishChile under the direction
of Gorbea, a compendium and translation — by Gorbea himself — of thenexp@l physics of
Biot, a work that Lozier had managed to introduce during hig puasition as rectdr Despite
Gorbea’s reputation, few students came to his classes, andwthosdid did it out of mere
curiosity, because the study of this course wasn’t obligasorthere was no advantage to make out
of his cours& Gorbea is considered to be the founder of the teaching of mattberin its modern
sense) in Chile, and the father of Chilean engineering. In physids hlso remembered for
teaching the first course of rational mechanics in Chile in 1850.

[I. PHYSICS AS A SCIENCE OF REALLIFE PROBLEMS

Despite the little interest in the study of physics, thdlatials of that time highly valued
this discipline as a useful tool for the development of the mat\mdrés Bello, the Venezuelan
scholar who became the first rector of the Universidad de zld in an article published E
Araucanoon January 211832: “The main professions in Chile are agriculture, mining,nceroe
and law: they all demand a lot of knowledge of physics, and it gessary to teach them in
preparatory education”As they came from him, these words didn’t go unnoticed, and thisamiter
of usefulness marked the development of physics until the second half of'tbentdry.

2.1The Colegio de Coquimbo

In 1838 the engineer in mining Ignacio Domeyko was hired in Europekéoda the
teaching of mineralogy in the Colegio de Coquimbo. Domeyko, of Polish onigthstudied in the
School of Mines of Paris where he bought tools and instrumente d¢ditest generation to mount a
chemistry laboratory in Conquimbo and a physics and mineralogy siudly analyses and other
types of investigations. A special building had to be built to ingtal numerous tools that came

" We haven't had access to this translation. Howemethe Nacional Library there are the followingrsions
of the book by Jean-Baptiste Biot (1774-18@2hysique expérimental@aris: [s. n.], 1824, 2 v.; 24 cm.
Precis élémentaire de physique experimentede, éd. Paris: Impr. Leblanc, 1824, 2 v.: il.; 2@ ratado de
fisica experimental, translated by Fco. Grimalidrid: [s. n.], 1826, 4 v.; 23 cm. afidsica experimental,
Paris: [s.n.], 1828, 4 v.; 22 cm.

® Torres, 289.

® Amunéategui, t. I, 496 Here physics has a doublanimg, one broad one of the phenomena of orgatifeed
(as Lira states in the paragraph quoted at thenhegj of this article) and another one in the técdinsense
of the concept of “physics” in that time. Bello havknew the experimental physics of his time wekkems
to play with this duality to foment its technicaaklopment without offending the mentality of thajarity.



inside of thirty large boxé% There were no programs and the boys, all miners” sons dige’the
slightest knowledge of the basic sciences needed for mingr&dogneyko said. They had to begin
with experimental physics to stimulate the interest in the useiilofethis science in mineralogy. In
three months he exposed the basic principles of this science. ImydaB38 a group of his best
students explained in a public exam the structure and functionitite dfarometer, thermometer,
aerometer, the construction of pumps, the power of steam, andpidneents with the electric
machine, the pneumatic machine and other elements of the newtdapof2omeyko said the
public was pleased, but unsatisfied for not having heard the stighéegion about mineralogy. In
short, Domeyko installed the first physics study in Chile ane d¢la® first classes of experimental
physics. He taught eight years in the Colegio de Coquimbo and nm$zohtiago in 1846, leaving
three of his best disciples to succeed him in Coquimbo. Theyphegdcted their studies of
mineralogy in France, financed by the Chilean government. Physies liegbe useful to the
development of mining in Chile, as Bello wanted.

2.2 The Instituto Nacional

Meanwhile, in the Instituto Nacional the science of physias iw a deplorable state, both
in university as in preparatory (secondary) school. In his anepakt; in April 1845, the rector
Antonio Varas expressed: “Physical and natural scienceshwarethe most unlucky ones among
us. While for the rest of the disciplines courses have beganized and there is a more or less
acceptable number of students, physical and natural sciereeasilain their beginnings®. The
next year in the same ceremony, the new rector FrancisBoriie Solar said: “Now it's my turn to
talk about the mathematical and physical sciences, and | can gréy tiee sad and deplorable state
they're in”. To improve them it was necessary to struggleonbt against the lack of instruments,
studies and professors, but also against the incompreheffisisringportance and incidence in the
development of the country. Faced with this reality, Domeyko eedled in 1846 to repeat his
successful experience in Coquimbo in the Instituto Nacional. In Aprthe following year he
started teaching physics, chemistry and mineralogy, and begalirigstaboratories for these
subjects. Very soon, with untiring zeal, he made an excellansl&tion of the physics text by
Claude Pouillet, and published it in 18%4He proudly wrote in the prologue that his work “that by
order of the Ministry of Public Education has been publishedrt@ ses a text for teaching physics
in the Institute of Santiago, is the same by which its autleondited Pouillet teaches this subject in
the Sorbonné?®,

Domeyko’s course was aimed at professional teaching and thentstubat followed
studies related to engineering were the only ones who got any usé ibuHe taught it in the
University Sectionof the Instituto, under control of the Faculty of Physical andhktagtical
Science through a delegate. It was, therefore, a universitysecodve will come upon this
development later on.

In the Preparatory Sectiomf the Institute, that is to say, in the course of humanitias t
was a prerequisite to access the superior classes agdl dasyears, physics was taught in the third
year. This course opened in 1851 and was taught by Antonio Ramirez, wadthadook printed

1% 1gnacio DomeykoMemorias,2 volumes, Santiago, Edititorial Universitaria, 29288.

" Torres, 291.

12 Eulogio Allendes,“Discurso de incorporacion a &c#itad de Ciencias Fisicas y Matematicas, Anadda d
Universidad de Chile”, Santiago, October 1859, m@uxVI, 1974. Allendes, as a student of Domeykos wa
witness to that process. Claude-Servais-MathiadllBowas a French physicist, professor at the falynic
School and at the Sorbonne, and invented the cawgddangents and other meteorological devices.

3 The translation by Domeyko iElementos de fisica esperimental i de meteorolojiaa en su mayor parte
compendiada i reimpresa de la traduccion espafielahtado de fisica de Pouillet, con varias cociemnes

i adiciones sacadas de la cuarta edicion del mismtor, para la ensefianza de la fisica en el Instituto
Nacional e impresa por orden del Gobier2oyolumes, Santiago: Impr. del Progreso, 1848.



for his classes based on the Physics by Averfdafiis teaching lacked experimentation because
there was no study for this; the only apparatus was an old electric machhrepéodonated by José
Antonio Rojas?). The first physics study for elemental teachiag installed in 1857, when the
engineer in mining José Zegers Recasens took over the coursgs Maéren't better in the
provinces.

2.3 The Escuela de Artes y Oficios

The Escuela de Artes y Oficios (School of Arts and TechnigdkeBsions) was founded in
1849. Its director, the French engineer Julio Jariez, taught aecoluhsdustrial Mechanics for the
students of the higher courses. This course began with elembgtats: static, dynamics, falling
of bodies (these laws were verified with the machine of Atywoadd movement of projectiles,
inclined plane, simple machines and other subjects destinedatdigsng industrial machinery.
The second part consisted of mechanics of liquids and gases apglication to hydraulic pumps
and irrigation channels. It continued with heat, a steam machimersmand factories, like grain
mills, sawmills, cotton plants, paper mills, forges, etc. Thdiss continued with the construction
in the school’s workshops of instruments and machinery for indysagricultural and mining use,
which were sold later on. As we see, the spirit and prafiiiteved in detail the ideas of Bello’s
article of 1832 about science as a useful science applieditstiy, agriculture and commerce.
Jariez published two volumes about this subje@he Escuela de Artes y Oficios continued this
tradition, particularly when José Zegers was named director in 1863. Heusjabphysics, and we
shall talk about him later on.

2.4 Consolidation of experimental physics

The practice of Experimental Physics began to establishiitstble second half of the 19th
century.

In 1858 there were 14 schools in Chile that taught physics: elmyes\ schools and three
schools for girls, and the same number of teachers. The twotddan of students was 272, 164 boys
and 108 girls, according to a report by the Universidad de ‘€Hileis report shows that Domeyko
taught physics in the University Section of the Institutaite students of between 18 and 22 years
of age; General José S. Aldunate taught physics in the Mil&ahool to six cadets, and José
Zegers taught the fifth year of Humanities three days a week.

José Zegers took over the course of physics in the Institutoidddn October 1857. This
young teacher, a disciple of Domeyko, took care to obtain instrurt@m®unt a study so as to

4 Elementos de Fisica Experimental (sacado de la detsSr. AbendafipBantiago, Imprenta de Julio Belin
y Cia, 1852. Quoted in Torres [5], p. 295. and lajriio Martens,Las Ciencias Exactas, un aporte al
desarrollo del pais. Desarrollo de la Fisica en [@hiCCuadernos de la Universidad de Chile, No 2, Sgati
1983.

'3 Julio JariezCurso Completo de Matematicas, Fisica y Mecanidzagas a las Artes Industriales,

6 volumes, Santiago de Chile, El Ferrocarril, 186@ustrial Mechanics is covered in volume V and With
the following contents: Dynamics, Static (includiggration and resistance of wood and metals); Géner
Considerations about machines in movement; Fl@ddg with pumps, irrigation channels, some machimes
elevate water); Heat (culminates with steam maa)in@alculus and establishing motors (pumps, hyitrau
wheels, steam machines, mechanisms); Notions abouwment and establishing large factories (graitsmi
sawmills, blowers; cotton plants, paper mills, mills, forges, channel cylinders used for the pudidun of
steel).

18 “Informe sobre educacién publicado por la Univéasi de Chile” Anales de la Univ. De Chilg, XV,
1858, 292 and next.



give his lessons the experimental character they deserved; Wwas ifar from being a complete
study. Doubtlessly, he left his mark when he chose the classicdyo@anot as a guiding text,
which was used for many years afterwards at the institute TTdie¢ Elémentaire de Physique
Expérimentale et Appliquée et Métérologie Adolphe Ganot was during almost all of the second
half of the 18' century the guiding text for physics in all the major ursit&s of Europe and the
United StateS. Zegers also greatly promoted the diffusion of physics: he peblistudies about
electricity and the new barometers; about mechanics andaitigrg of experimental sciences. He
taught until May 1865, when he was replaced by Diego Antonio Torresvadealso a physics
teacher at the Military School and — as we have seen — asctimol of arts and technical
professions. Later on he was General Essayigte Casa de Moneda (House of Government) and
he also occupied different public positions.

Soon, other names came up in this area. Diego Antonio Torresnveagtausiastic teacher
of physics. In April 1874 he was named academic member of thdtyaduPhysical and
Mathematical Sciences for his merits as a chemisid ghysics teacher, in succession of José
Vicente Bustillos, who had died a little earlier. In hisarporation speech — that we have already
quoted — he tells a brief history of the beginnings of physics andistng in Chile. He completed
the physics study initiated by José Zegers for the cladsetemental physics at the Institute,
turning it — as told by him — in one of the best in the country, thémkhe wholehearted support of
Diego Barros Arana, at that time rector of the estafpksit and visionary promoter of the teaching
of science in secondary education. “Don Diego,” Torres tells us,dnmgtinvested the funds this
institution could use to buy instruments, but he also took sums Hremown pocket to buy the
valuable apparatus he gave to the Institftdy then (1874) several schools of the provinces also
had good physics studies, among them the School of Coquimbo, the siadés saf Copiapo,
Concepcion, Talca and Valparaiso. The teaching of experimental plsyaitsd to take shape
throughout the country, and it consolidated with the founding of thdtuitmstPedagdgico
(Pedagogical Institute) in 1889 and the training of teacherssrstibject. Dr. Alberto Beutel took
on the professorship of Physics at the pedagogical institeteias also in charge of Chemistry and
Mineralogy. His specialty was chemistry, so he did not detedtyipromote physics. “His classes
were extremely descriptive; they were a kind of lessonhofgs, according to his students’
testimonials®.

[ll. PHYSICS AS A BODY OF KNOWLEDGE

Around the turn of the 19th to the 20th century a new stage tedlching and conception
of physics began, for which Wilhem Ziegler and Luis Ladislagefs were responsible. Let us
remember that physics — and other sciences — were basioallidered as a useful knowledge for
the material development of the country, which could help mining, indwyriculture, medicine
and engineering. During almost all the™1€entury, the teaching of physics was directed to the

" The first edition (in French) is from 1851. Tliest English edition is from 1863. The version 869 is at
the National Library, and it is probably the onediby Zegers :

Adolphé Ganot (1804-1887)raité élémentaire de Physique expérimentale dtjapé et de météorologie
Adolphé Ganot. 8eéme éd., Paris: [s.n.], 1859. (bBetson 824 p.; 20 cm.). The text was divided in Hdoks
that covered: Matter, Forces and Movement; UniVehiaaction, Gravity, particular properties of &id; of
liquids, of gases, acoustics, heat, light, magnetiatic electricity, dynamic electricity, and e@tology and
climatology.

For the importance of Ganot’s text on a globalllesee Charles H. Holbrow, “Archaeology of a Boalt
Some major introductory physics texts of the & gears” Physics TodayMarch 1999, 50-56.

8 Torres, 295.

9 Arturo Valenzuela Radrigan, “La Ensefianza de ksickien relacién con la Facultad de Filosofia y
Educacién”, Facultad de Filosofia y Educaci@gnferencias conmemorativas de su Primer Centepario
1843-1943Santiago, Imprenta Universitaria, 1944, 121-126.



description, understanding and handling of the instruments that ectchn seeded in its practice,
and hence concluded with lessons useful to each sectorjthatitninner consistency. In elemental
education, because of the lack of specialized teachers agseslwere taught by some professional
with a vocation for teaching (and sometimes even without), some segauthool graduate, and in
the provinces, even by some amateur.

3.1 Physics in the Instituto Pedagogico

Dr. Wilhem Ziegler succeeded Beutel in the Instituto Pedagddhe former arrived in
Chile from Germany on May 271903 to work at the institute. From then on the teaching of this
discipline took on another direction. From the beginning, Ziegler hadnthetion of teaching
physics in Chile analogous to how it was done in German instidugsuniversities of that time;
that is to say, as a unitary discipline dedicated to explaining and sepfochfundamental laws, not
necessarily related to chemistry or mineralogy, meteorologth@rbetterment of electrical or
mechanical devicds Physics would now be taught as a conjunct of enunciates that beul
empirically be compared and arranged in a hypothetical deducttensyThis meant that it had to
be taught as an experimental discipline, with the indispensable adalmdratory and mathematics.
This was a radical change from the concept of physics adid kisewledge. Ziegler himself states
it like this in a study published in 1906: “After two yeargdetained observation, I've been able to
form myself a clear idea of the current state of thehiegcof physics in Chile and I'd like to
express my opinion about its defects and the possibility to chtaege The main defect of this
teaching, in my opinion, is that there is an absolute lack of atéintconnection between the
different parts. The teachers isolate the different phenomemahould call the physics classes
“lessons of things”. With this method, as is natural, the stugieista completely false idea of this
course of knowledgé®. He attributed this to the fact that “the larger partesichers has no good
grasp of the subject they have to teach” and concluded: “lesr¢hie root of all evil and this can
only be destroyed preparing the physics teachers in a more swigerl. He started this task by
building a physics laboratory in 1903. After untiring work, he broadiethe building of the
Pedagogical Institute. There he had the space to present a real elgssrimental physics. But for
physics to be a fruitful course in teaching — he said — it balet studied with the help of
mathematics, which gives an inner connection to the apparsotbted phenomena. During the
first years of the Pedagogical Institute, when the study of teaching lasted/éars, the teaching of
physics was limited to experimental physics. In 1908 this studyinveasased to four years. With
the collaboration of Richard Poenisch, a PhD in mathematiod byr¢he government in Germany
in 1889, he arranged a solid basis in mathematics for hisnssudehis would prepare them to
follow the first course in rational mechanics taught in thddgogical Institute in 1912, which was
the basis for the disciplines of theoretical physics.

The teaching of physics at the Pedagogical Institute vsasdadected towards the programs
of the state secondary schools. With this end in mind, Ziegletedrem course of Special
Methodology of Physics. One of his assistants“fefist he was so preoccupied with the teaching
of this subject in the state secondary schools, that everyommef these schools was founded,
Ziegler ran to the Ministry of Education to demand the set upptiyaics study. His workisica
Experimental (Experimental Physicsyritten in collaboration with Luis Gostling as a text for

2 Sobre esta concepcién de la fisica en esa épecaov ejemplo, Lewis Pyenson, “History of Physjaai

R. G. Lerner, G. L. TriggEncyclopedia of PhysicsSecond Edition, VCH Publishers, Inc, New York-
Weinheim-Cambridge-Basel, 1990.

2L Wilhem Ziegler,ldeas generales sobre la ensefianza de la fisic€hite, Santiago, 1906, 21 pages.
Quoted in Sandra Arrese, Sergio Prenafdiaciclopedia Tematica de Chilejolume 10: Ciencia y
Tecnologia IV Sociedad Editora Revista Ercilla Ltd&ditorial Lord Cochrane, Chile, no date, 44-45.

2 professor Raquel Martinolli, Chief of the Laborgt(Recalled by Flavio Gutiérrez.)



secondary schools, reached it&' #@lition in 1959. These texts (three in total) unified the teaching
of physics in the state secondary schools, and changed those “lessbirgygf for authentic
classes on experimental physfcs

His successors in the professorship of the Pedagogid@liiesvere first Diego Berendique and
later Arturo Valenzuela. They had the difficult task of coritiguand deepening their teacher's
work that began to open up towards scientific investigation in the 1940s.

3.2 Physics in the School of Engineering

Now is the time to go back to the teaching of physics in theeddsity Section, where we
left Domeyko with his physics course as basis for the studwyinéralogy, a professorship he
maintained for almost twenty years. Although Domeyko wasn'ti& physics teacher, his classes,
always experimental, managed to awaken the vocation forgshiygssome of his students, among
them José and Luis Ladislao Zegers Recasens. We alreddyitim the first as a physics teacher at
the National Institute, the School of Arts and Technical Psadas and the Military School. The
second, a mining engineer just like his brother, succeeded Domeyko in hisitypefessorship.

Luis Ladislao Zegers received a government scholarship in 18yt Europe to “study
physics with as much development as possible, listening togbene given by the knowledgeable
European professors”, and more importantly, practically working thém in the laboratories. The
government also commissioned him with studying the latest adventerof the application of
electricity to the telegraph, and above all the distribution iokohg water in the big urban areas.
He deepened his studies of physics at the College of Frantés feport to the government he
writes: “The time has come, Mr. Minister, for us to do for pbgs$in our country, what has already
been done for mineral chemistry”. Clearly, he refers to Domey&gets is perfectly conscious of
the importance physics has taken: “In this century, science @s/enost beautiful discoveries to
physics; it is the basis of the highest scientific ingasions, and at the same time the most
powerful auxiliary of industry. [..] Physics is today a scieneghout which no investigador could
take one single step. It is the basis of the knowledge of exrginghysiologists, industrialisté”
Zegers is the fist in Chile who calls the attention of thedamic world on the characteristic of
physics as an autonomous discipline, especially on its fa@at aspecially experimental science.
That is why he spent a large part of his scholarship dalmgratory work next to the best French
teachers, among them Mascart, successor to Regnault iralttoeatory of the College of France.
His great concern before going back to Chile was the acquisifioinstruments to equip the
laboratory of the University, particularly “instruments of giseon that must be an indispensable
part of any laboratory worthy of that name”, he stated in his report to the gardrnm

Luis Zegers was a brilliant teacher and an outstandinggsioinal, “the most important
figure the history of physical sciences presents us” ineCowards 1918. Zegers, a personal
friend of the great inventor Thomas Alva Edison, had ample intea@st an extensive oeuvre. His
publications included from essays about mechanical energy tragtsgmyrtelectricity, to a study
about determining the richness of sugars through optical procetiui@s,essay about metric and

23 W. Ziegler, L. GostlingFisica Esperimental)mprenta Ehrhardt Karras, Halle A/S., 1913. voluime
Mecanica (Cuerpos solidos, Cuerpos liquidos, Gasedyime I, Fisica Molecular (Calor, Magnetismo,
Electrostatica, Galvanismo, Electrolisis, Electrgmetismo, Teoria de Ondas, Acustica, Optica). \Wiihor
modifications, the text was edited in Chile in 192¥. Ziegler, L. GostlingFisica Experimental, Texto
aprobado por el H. Consejo de Instruccién PabliSantiago, Edit. Nascimento, 1924. It was now didide
three volumes: Volume |: Mecanica; Volume II: F&iMolecular, Teoria de Ondas, Acustica, Calor y
Magnetismo; and Volume lllI: Electrostatica, Elegttad dinamica, Optica.

4 Luis L. Zegersla Fisica en la Universidad de Chile, nota pasatiaedior Alberto Blest Gana, Ministro de
Chile en FranciaParis, Tipografia Lahure, 1876.

% Jorge Huneeus, Cuadro Histérico de la Producaiteldctual de Chile, Santiago, Biblioteca de Esoes
de Chile, 1910, volume I.



thermometric units in Chile. His book abdie transit of Venus arountde Sun(1882) earned him
the clapping of the academic hands of France. However, whathjfavhis deserved fame and
locates him between the pioneers of physics in Chile, waedti®f reproducing in his laboratory
Roentgen’s discovery of X rays (December 1895) a mere thoathmlater (March 22 1896). With
Professor Arturo Salazar, they made surprisingly clear ragibgmof Zegers™ left hand. It was the
first radiography in Latin America and Spain, the second in Amexid the seventh in the wdfld
With the same promptness, he also divulged the first investigably the Curiéé In 1902-3 he
published hisTratado Elemental de Fisica General (Elemental Treaty of @éRdysics)in three
volume$®, the first systematic text on physics made in Chile, and pesdecto the successful
Fisica Experimental (Experimental Physits) Ziegler and Gostling. His academic and scientific
merits earned him the distinction of Member of the French Society ofd3hysi

Zeger was succeeded in the professorship of Physics by theen@ustavo Lira Manso,
who later became Dean, Rector of the University during a brief period, anstéfliof Education in
1931. Lira Manso wrote and published a voluminous treatGe@iferal Physicsas text for his
professorship.

IV. TOWARDS PHYSICS AS A CREATIVE PROCESS

At the beginning of the 20th century physics in Chile gradudlgndoned its merely
utilitarian sense and was valued more and more a transformatia theoretical discipline of
scientific creation. On one hand, the teaching of physics was atatsoli with the training of
teachers at the Pedagogical Institute of the Universiddchde; on the other, with the training of
engineers at the Faculty of Physical and Mathemarical Sxseoicthe Universidad de Chile, and
later in other universities, particularly the Universidadtdlica de Chile, the Universidad de
Concepcion and the Universidad Técnica Federico Santa Mari@an@Gther level, the industrial
applications of physics flourished. One can get a good idea ob#tance in the reports of the
Physics Section of the First Pan American Scientific Congoessbrated in Santiago in December
1908. For example, Albert A. Michelson sent a work about the rgwegtess of spectroscopy,
Luis Zegers exposed about industrial experiments of copper biyobleis and Arturo Salazar
about Weston batteries and electro-mofowee existing in Chile. The range of subjects varies from
new theories of the physical phenomena, speed of passage oblgasles, to a great amount of
works about electricity and its applicatidhs

%6 Luis L. Zegers, Arturo E. Salazar, “Esperimentolsre la produkzion de los rrayos de Réntgen patione
de las lamparillas de kadenzia eléctric#@gtes de la Société Scientifique du Cl8antiago, 1896, t. 6, 21.

2" Martens [35].

%8 Luis L. Zegers,Tratado Elemental de Fisica Jener&antiago, Imprenta Moderna, 1902-3. Volume |
(1902, 400 pages) contains Mechanics and instrismehtmeasurement, Gravity, Hydrostatics, Static of
Gases, molecular phenomena, and Accoustics. Complany it has an annex about Dimensions of
mechanical geometric and physical quantities (neitsurom the Congress of 1900 in Paris). Volume I
(1902, 313 pages) incluyes Geometrical Optics, $ipectrum (spectral analysis), Double Refraction —
Polarization — Rotating Polarization, Notions ofyBibal Optics and Applications of Optics. Volumé, I
published in 1903 (390 pages) has the articles:t,Hdations about mechanical theory of heat, Some
industrial and economic applications of heat antid¥s of Meteorology.

%9 Gustavo LiraFisica generalSantiago, Editorial Galcon, 1942. (Note: mimeogephopy Universidad de
Chile, Escuela de Ingenieria). The text has thradsp First part: Mechanics (628 pages) that inefud
Mechanics, Physics of Solids, Physics of Liquidslédular physics of gases. Second part: Heat (42@%)
includesThermology and Thermodynamics. The third part; Electricit$F4pages) includes Electrostatics,
Magnetism, Electric current and Electromagnetism.

%0 Woks of theCuarto Congreso Cientifico (1o Panamericangplume V, Ciencias Fisicas, Santiago de
Chile, December 25 1908 to January 5 1909, Editeé Ducci, Santiago de Chile, Imprenta, Litografia
Encuadernacion Barcelona, 1910.



4.1 Border issues

At the end of the 1920s and beginning of the 1930s, there was a greanconChile for
the development of science. The first dawning of scientifiatime and investigation began as an
independent activity. In 1928 a bold initiative is proposed in theddsidad de Chile that finally
didn’t prosper: “The Faculty of Sciences that has just been fdurgkparating it from the
professional activities the University had to dedicate itgelfvith preference as it is in a new
country, is an effort to give our institution that noble charaofethe cultivation of science for
science®. The Universidad Catdlica experiments in 1928 with a prograsuieftific courses that
lead to the academic degree of Graduate in Physical and MatbeinSciences, which caused
concern because “a Faculty only dedicated to the disinteregitddhtion of science would remain
without students”. In fact, in time the professional charaitiok priority and the degree of graduate
moved to a secondary pldte In that same sense, in 1930 tbeilean Institute of Sciencesas
created, “destined to favor and coordinate the investigation ofspigmatific studies, that preserves
and elevates culture, with no professional &m”

Two years before, in 1928, the Universidad de Chile was visitethe distinguished
French physicist Paul Langevin, who gave conferences aboupdifalty, discussed the recent
formulation of “quantum physicd” and was granted a honorary membership of the Faculty of
Physical and Mathematical Sciences. In that period therealsyea series of conferences about the
then red-hot topics of physics - the structure of matter andhnary of relativity - aimed at
spreading the new physical phenomena among a large $ubliés scientific awakening occurred
in all levels. At the beginning of the 1930s Ziegler’s disciplesight the teaching of this discipline
to all corners of the country, and most of the teaching institutaaisa well equipped physics
laboratory. Another proof of this interest is tRevista de Mateméticas y Fisica Elementales
(Magazine of Mathematics and Elemental Physit®t circulated in Chile in 1930-%11n issues 7
and 8 of 1931, there is a translation of a discussion that took plathe French Society of
Philosophy, between Einstein, De Broglie, Borel, Langevin and otloenst &Determinism and
Causality in Contemporary Physics”. In 1929 the government reinfoniedcientific interest, on
one hand with scholarships to perfect studies abroad, on thensthédhe hiring of a new wave of
German professors to teach science at the Universidad de Chile. Amomgvais Karl Grandjot for
mathematics and physics, who obtained his PhD in Goéttingen in 1922, \meerstudied
mathematics with Landau, Courant and Hilbert, and experimental andtitegolysics with Peter

31 Conferences on University Extension given in thdaAMagna of the Universidad de Chile during the
second semester of 1928, Imp. Universitaria, Sgatiée Chile, 1929.

%2 Ricardo Krebs, M. Angélica Mufioz and Patricio \iailelso, Historia de la Pontificia Universidad Catdlica
de Chile,Santiago, Ediciones Universidad Catdélica de CHi#93, 297-298.

% Boletin de la Universidad de Chjl8antiago, 1929, 1114.

3 Conferences on University Extension given in thdaAMagna of the Universidad de Chile in the second
semester of 1928, Santiago de Chile, Imp. Uniamisit 1929.

% Ramoén Salas Edwards, physics professor of therietsidad Catélica gave conferences on relativity,
published in Ramon Salas Edwartiepria de la Relatividad: Conferencias de

Divulgacion, Santiago de Chile, Imprenta Balcells, 1930. Abobé tstructure of matter, we have
documentation of the conferences of Pablo Krapsafessor of Chemistry-Physics at the School of
Engineering of the Universidad de Chile, in 192832 and 1934, and published as a brochure: Palalsskr
Las ideas modernas sobre la materia y la energi@jago, Prensas de la Universidad de Chile, 18686,
those of Jacques Barcelin, “Las teorias modernda Hstructura de la materia”, Anales de la Uniidad de
Chile, Santiago, 1926.

% This magazine was published every two months gsoap of teachers related to the Pedagogical inetit
Among them were Domingo Almendras, Francisco Candsteban Dofa, Enrique Froemel, Jenaro Moreno,
Manuel Pérez R., Sansén Radical, Federico RutleahiCarlos Videla. It had a teacing character, waititles

of dissemination, problems and contests.



Debye and Max Born. He had a fast rising career as an investiga Goéttingen, where he
graduated in 1926 &rivatdozentWhen he arrived in Chile, he concentrated on teathing

The spirit of this flourishing is to be seen in the orgatatute of the Universidad de Chile
of 1931, which formally includes scientific investigation through the institutessestigation. This
boost was temporarily diminished because of the great criglsedbeginning of the 1930s that
affected Chile with special force, and later because ofS#eond World War, that isolated the
country from the European scientific and cultural centers. Fasighyn particular, this situation
took a few decades to clear up.

4.2 The first investigation groups

At the end of the 1940s the rhythm is reestablished.

In 1946, Grandjot created the course of theoretical physics ifPe¢dagogical Institute,
which mainly included thermodynamics, theory of waves, quantum meshamd relativity. As a
guiding text he recommendekhtroduccion a la Fisica Teoérica (Introduction to Theoretical
Physics)y J. Slater and N. Frank, which comprises a large part of tuliects. At the end of the
1940s, the Dean of the Faculty of Philosophy and Education, Juan Gditteez promoted the
installation of groups of scientific investigation in phyicin 1950 degrees are created at the
Pedagogical Institute on the basis of the title of Statehtzain Mathematics and Physics. That
same year, in the Faculty of Philosophy and Education a groupuolead Physics and Cosmic
Radiation is formed and another one on Crystallography and Maldehisics, where teachers
who had gone abroad to perfect their knowledge would play an impastefit These groups are
one of the sources of the first international publications on physics iffChile

Another center of activities was the Faculty of Physacal Mathematical Sciences of the
Universidad de Chile. Already in 1945, days after the first dbomb was thrown, there was a
public debate about the disintegration of matter in the School ah&saring of the Universidad de
Chile. It was probably the first academic discussion hileCabout nuclear energies and its
reache¥. In 1947 aninstitute of Physicss created, established as “a foretaste of a Faculty of
Sciences®, which, however, would only take off in the 1950s.

At the beginning of 1950 germination began. A study and census of th&gaties in the
Universidad de Chile reports: “The census of the scientitestigations of the Universidad de
Chile shows that there are only 6 investigation centers deditatPhysics, from a total of 43;
that is to say 14%. As for the number of physical scientistg,ahe 31 out of 287, that is to say,

87 C. Gutiérrez, F. Gutiérrez, “Carlos Grandjot: t&cadas de matematicas en ChileBoletin de la
Asociacion Matematica Venezolazaracas, Vol. XI, No 1 (2004), 55-84.

% Luis Oyarztn Ed.Juan Gémez Millas (1900-1987), el legado de un hista Santiago, CPU, 1988. See
particularly the section “El valor de las Cienciag1-98.

% The group of Nuclear Physics and Cosmic Radiati@s in charge of Gabriel Labial and the group on
Crystallography and Molecular Physics was in charfgdahum Joel.

“%1n 1953 the two first Chilean publications witfliréernational diffusion on Experimental Physics emed,
one inll Nuovo CimentolO (1953) 161, and the other Acta Crystallographica §1953) 465. Data in
Eugenio Vogel, “Aspectos Histéricos del Surgimiegtdesarrollo de la Fisica en Chile Durante el &igl
XX", Inaugural Conference of the XlI Chilean Simpgs on Physics. In leaflet SOCHIFI, January 2002.

“1 One of the papers, Transmutacién y Desintegragéta Materia: la Bomba Atémica, by Prof. R. Mebus
was published as a brochure.

42 Domingo Santa Cruz, ifEstudios en Honor de Juvenal Hernand€nrporacién Cultural Juvenal
Hernandez, 2000, 80.

“3 This probably refers to the professorship of MatRhysics of the School of Medicine, that investgl
the biological effects of ultrasound, the Physiabdratory of the School of Engineering, dedicated t
microwaves, the Center of Investigations in Glamgl and Geophysics, the Center of Cosmic Radiatiah
Nuclear Physics, and the Laboratory on Crystallplyaand Nuclear Physics, both from the Faculty of
Philosophy and Education, and the Physics Laboratbthe Faculty of Chemistry.



11%. From the scientists exclusively dedicated to investigdtiemumbers of physicists is 8, that
is to say, 8%. [..] Furthermore, 3 of these centers wesdetteso recently that one could say that
investigation in physical sciences is just beginning in this Uniy&fsi

The next big boost is the creation, in 1954, of the Laboratory ofelduéthysics in the
Faculty of Physical and Mathematical Sciences of the Wsided de Chile. “The rector of the
Universidad de Chile, don Juan Gémez Millas, commissioned us insfd®54 to establish a
laboratory for nuclear physics. This implied having a group iehsists capable of doing original
investigations. We started by studying the fundamental basess girtiject”, those commissioned
wrote”®. To this end, some graduates from the School of Engineeringdstartespecialize
themselves, the Dutch physician Dr. J. H. Spaa was hired &utlaoft- Waltonaccelerator for
ionized particles was bought. The initial group directed by Artur@sAwas integrated by
physicists graduated from the Pedagogical Institute thateslook cosmic radiation, as well as by
some chemists and biologi§tsThe laboratory pursued experimental and technical activitiels, an
gave courses, seminaries and conferences. The courses waralR&echanics, Quantum
Mechanics, Nuclear Physics and Reactor Theory. This labonatmyhe nucleus of the Institute of
Physics and Mathematics founded in 1959. In 1961 the Institute wasdfdmyn@8 scientists who
were exclusively dedicated to this work, and by 17 technicians. Besiipwribers of the Institute
were doing research and specialized studies in universitiesriope and the United States. The
Institute had different sections, among them Nuclear Physigstallography, Thermo ionic
conversion of solar energy into electricity, Theoretical Risysand Mathematical Groups,
Biophysics, Electronics and tools workshops, libraries and a Sch&lysics and Mathematfés
The investigations by its members were published in “speethimagazines of worldwide

circulation™®

4.3 A new stage

While until 1960 the development of physics was mainly centered ittineersidad de
Chile, it is important to point out that there were also othgrekences. The Universidad de
Concepcion, founded in 1922, soon had the infrastructure for the developmphysics. A
promoter of this discipline was the Italian physicist Leopold@iioli, who arrived in Concepcion
in 1936, and created a group of physicists that became the basie fforming in 1959 of the

4 Nahum Joel, “La Investigacién Cientifica en la Usidad de Chile’Anales de la Universidad de Chile,
Year CXIl, 30 and 4o. trimester, 1954, Nos 95-37-310.

“ Preliminary report of the Laboratory of NuclearyBias, Prologue, Arturo Arias and J. H. Spaa.

6 “Experiencias y Perspectivas del Instituto dedaisi Matematicas'Boletin de la Universidad de Chillip

23, August 1961. There are additional testimoradisut the origins of this laboratory in: Igor Sadnee “El
desarrollo cientifico universitario”, pp. 87-95,dakduardo Schalscha, “El rector”, 203-204, botlckes in
Oyarzun [37].

47" Until the date of the report (1961), the institutas directed by Carlos Martinoya; the section otKar
Physics was directed by J. J. van Loef until 196@n by Lincoyan Gonzalez, Jacobo Rapaport and Alex
Trier; Crystallography, with three fields: one daited by Nahum Joel and Isabel Garaycochea; anbther
Enrique Grinbaum and the third by Luis Catalan; ofbcal Physics was directed by Igor Saavedra;
Mathematics by Kurt Legrady and Arno Zaddach; Biggits was directed by George Hodgson; Electronics
was directed by Mallén Gajardo; the workshops wiirected by Egbert Hesse; and the school itself was
under direction of Dario Moreno. Data taken from Bulletin of the Universidad de Chile.

“8 The report of 1961 published in the previouslytgddBulletin of the Universidad de Chile, statest tinere
have been articles in: Acta Crystallographica, Aioger Journal of Physics, Biochimica et Biophisfza,
Blood, Bulletin de la Societé Francaise de Cristathphie, Comptes Rendus de I'’Academie des Sciences
Journal de Chimie Physique, Mineralogical MagaziNefure, Nuclear Instruments & Methods, Nuclear
Physics, Nuovo Cimento, Philosophical Magazine, sRlay Review, Proceedings of the Cambridge
Philosophical Society, Proceedings of the Physsgadiety, Proceedings of the Royal Society, Procegsdof

the Society of Experimental Biology and Medicine.



Instituto Central de Fisica Experimental y Teoérica (€éntnstitute of Experimental and
Theoretical Physics). The Universidad Técnica Federico 9daté, which opened its doors in
1928, had a strong boost with the arrival, after the Second Waald & PhD Arnold Keller, an
outstanding experimental physicist who had worked in Germataryiprojects. He published on a
national level in Chile (se&cientia magazine) and dedicated himself mainly to teaching.
Meanwhile, in the Santiago campus of the Universidad TécnicBsiatio (nowadays USACH), a
Physics Institute is organized in 1955, dependent on the School of Industrial Engineer

The Pontificia Universidad Catolica de Chile was founiaetiB88. As we have mentioned,
the first initiative in the area of Physics itself is in 1928, when engitgestudents were offered the
possibility to obtain the degree of Graduate in Physical and Matheh®dieaces.

In 1947 DICTUC, Departamento de Investigaciones CientificasTecnoldgicas
(Department of Scientific and Technological Investigationsy feanded, where later on a Physics
laboratory was organized, which formed the basis of the School of Pmesicgirated in 1963.

In the 1960s Physics became professionalized in Chile. Halfway thitbeg2® century,
physics ceased to be an activity of isolated individuals, who niamgs worked in different
directions and during partial time, and became a professionakyotith a community that comes
together, shares their works and defines and develops the discipline.

Emblematically, theSociedad Chilena de Fisiamas founded at the beginning of the 1960s (May
28" 1960)°, though only years later, on Decemb&r 1®65, the decree 26.310 that legalizes it,
appeared in thBiario Oficial.

Halfway through the 1960s Science Faculties were creatediversities, and with this the
creation of Physics departments began. Around that time thereawansolidation of the
Investigation Institutes; in 1964 the Comision Chilena de Energikealu@hilean Commission for
Nuclear Energy) was founded, a paradigm of the application and yse/sits; and in 1967 the
Comision Nacional de Investigacion Cientifica y Tecnologicad\@Y T (National Comission of
Scientific and Technological Investigation) was founded. Is thay, scientific investigation in
experimental and theoretical physics becomes established. Piihaf f the number of physicists
living in the country and their international publicatiths

As from the 1960s a new stage begins for physics and for eices in Chile. Fortunately
this stage is more documented than those before (see for exam@getbaces [15, 35, 39, 40, 28]
in the bibliography) and deserves a study of its own.
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