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Chile's Neoliberal Higher Education Reform of 1981 and Its Negative Implications
for the Development and Position of Scientific Research at Its Universities

Eliana VICENCIO

Abstract

Chilean higher education has gone through many reforms in its history. Two are of
major importance: the one that started in 1918 and that was strengthened in 1967 promoted
democratic practices in enrolment and administration, and also made research a main function
of universities. Second is the 1981 reform elaborated during the military dictatorship that started
in 1973, which ushered in a neoliberal administration and thinking at universities. With this
reform, the privatization of universities began, leading to substantially reduced public funding
for research. At universities research was relegated to a lower position, while teaching became
the main goal.

Furthermore, the notion of public education itself began to be questioned. Affecting the
position and development of science at universities, this reform could be suggested as the reason
for today’s Chile’s low performance on S&T indicators. It is interesting to note how the Chilean
case shows the impact of neoliberalism on universities and can serve as an example to the
countries that have been reforming their university system. Neoliberalism is now ingrained in
the system of Chilean universities, and a whole change of mentality is needed to challenge this
system. The ongoing student movement has raised hopes for a change towards a more
demaocratic system.

1. Introduction

In this paper, | will study the 1981 higher education neoliberal reform in Chile,
exploring its implications for the development of science and technology. To begin, I will
revisit the background of this reform analysing the 1918 and 1967 democratic reforms that gave
research a central role at universities, and characterized the whole 20th century student
movement. Then, | will explain how Chile changed its mindset towards radical neoliberalism
during the Pinochet dictatorship. The 1981 university reform arose as a response to the previous
democratic reform. It was dominated by a neoliberal thinking characterized by privatization and
decreased public funding.

The main attributes of the 1981 reform are in decree documents published that year,
which describe the changes that must be made by universities. The reform was instrumental in
advancing the privatization and commercialization of universities, and it was a setback for the
democratic system. It also had serious implications for scientific research.

In addition | explore the main S&T indicators data for Chile, comparing with other
countries in Latin America, and Japan. The case of Japan is of particular interest because of the
similarities with Chile in the privatization of universities since 1995. Although the S&T
indicators, the government policies and scientists’ responses are not encouraging, the current
social movement in Chile may bring about a change.

2. Background of the university reform in 1981: the 1918 and 1967 reforms
2.1 Cordoba reform in 1918: democratization and promotion of science

The Co6rdoba Manifesto announced on June 21, 1918 at the Universidad Nacional de
Cordoba (in English: National University of Cérdoba, Argentina), influenced the entire 20th
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century student movement in Latin America’. This manifesto declared “we, members of the free
republic, have just broken the last chain which in the 20th century still attached us to the old
monarchical and monastic domination. We have resolved to call everything by its proper name...
we are making a revolution, we are living a vital American hour”?. This manifesto as we will
see later, proposed a radical reform at universities.

The origins of this reform are not purely Argentinean, since the beginning of the 20th
century different Latin American countries experienced student unrest. Students were
influenced by the struggle between radical and conservative politicians, and by an incipient
labour movement. In Chile, students participated at public service activities and helped working
classes in Santiago®. An important event was the 1908 Montevideo Congress in Uruguay, where
Argentina, Bolivia, Brazil, Chile, Peru, Paraguay and Uruguay students gathered, indicating a
continental movement of university reform?.

Students in Argentina were influenced by: internal changes in the economy and the
political structure, developments in Europe and Latin America, the conditions of universities,
and the new ideas of the Republic. Prominent intellectuals at universities served as “masters for
the youth”, providing inspiration and motivation for the students”.

Since the last decades of the 19th century, Argentina became one of the most productive
agricultural nations in the world and the wealthiest in Latin America. The political structure
changed with the formation of radical and socialist political parties, influenced by European
philosophies of socialism and anarcho-syndicalism®.

The First World War represented the failure of capitalism, established religion, and the
19th century political and social philosophies; meanwhile the Bolshevik Revolution had a
stimulating effect: the hope for a new era. The Mexican Revolution of 1910, motivated a hew
philosophy and morality towards peace, love, creation and idealism’.

The new ideas of the Republic influenced intellectuals. These were nationalism and
idealism seeking a social and economic reform that redressed the widespread social injustices
prevagent in Argentina. The higher education reform was the necessary means to achieve these
goals”.

Universities had conservative administrations, restrictive entrances, nepotism in the
selection of faculty, part-time professorships, and favoured a strong colonial, catholic and
conservative tradition®. Students declared in 1918: “science, facing these closed and shuttered
houses (universities), remain silent or mutilated and grotesque, merely serves bureaucracy’.

The ideas of the reform expanded to the rest of Latin America. Its main objective was
the democratization of education in administration and enrolment, and making scientific
research a main task at universities. In Chile the student movement was in tune with the social
and political problems, joining the demand of the working class for better working and living
conditions™. As a result, the Universidad de Chile (UCH, in English: University of Chile) was
reformed in 1922, with a manifesto resolving to maintain the university’s autonomy, reform its

! Minerva, “Cordoba Manifesto”, 82.

? Ibid., 83.

® Van Aken, “Reform before Cordoba”, 450.
* Ibid., 455.

5 Walter, “Background of 1918 reform”, 233.
® Ibid., 234.

" Ibid., 235.

% Ibid., 237.

% Ibid., 247.

10 Minerva, “Cordoba Manifesto”, 83.

1 Walter, “Background of 1918 reform”, 248.
'2 Barrera, “Trayectoria de reforma”, 621.
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teaching system, revise the methods and content of education, and extend its activities to social
life'®. This was the first university reform manifesto in Chile.

2.2 Reform in 1967: the case of Pontificia Universidad Catdlica de Chile

In 1967 a series of reforms were introduced at Chilean universities. | look at the case of
Pontificia Universidad Catolica de Chile (PUC, in English: Pontifical Catholic University of
Chile), the oldest private university in the country, established in 1888. Students were the main
actors for the reform. They declared in 1964 that the university was for the rich and
conservative, and it had a monarchic character. In 1967 students went on strike, and a new
president for the university was chosen, becoming the first secular president in its history. The
new authorities emphasised the importance of science, democratization in administration and
enrolment, and the role of the university as a critical factor for the issues of the country. These
ideas are the late manifestations of the ideals of the Cérdoba reform in 1918. A university with
the spirit of Humboldt is proposed. Such a university was to overcome professional
institutionalization and give science a central position. It was also to play an instrumental role in
the social transformations of the country, and in the formation of socially sensitive
professionals™.

1968 saw also some counter-reform efforts, from right wing students. The economy
school of PUC started a close relation with the University of Chicago, the cradle of
neoliberalism. At the same time, the reform grew and a development plan was implemented
following a United States model of higher education®>. The number of full time professors
increased. Organizational changes were made. Interdisciplinary centres were formed, and new
research grants were created. The purpose of all these efforts was to promote research.

In 1970, the socialist President Salvador Allende started its government. In 1971 the
first university cloister in PUC (a meeting with representatives of students, faculty, and
administrative personnel) was developed. It was declared that research must be aligned with the
social needs of the country. An important project with the Inter-American Development Bank
was implemented to modernize the university. In 1971 and 1972 ideological battles took place
at the university, between left (pro government) and right wing students (antigovernment)*°.

When the military dictatorship came to power in 1973, all those left wing departments,
professors and students were silenced. Democratic practices were questioned for university
administration, and efforts to eliminate politics at university took place. The freedom of speech
was eliminated. The president of the university was replaced by the military, and professors’
contracts were cancelled. Student participation was eliminated, and the administration turned
right wing. Because of national security considerations, all those considered dangerous for the
university were removed. By 1975 at least 20% of professors were affected by these measures®’.

Since 1977 the discourse of PUC changed towards concepts like entrepreneurship, free
market, and a new economic mentality for the country. Teaching gained primacy over scientific
research, privileging professional formation. Uncontroversial disciplines were promoted, while
they did not speak too much about human beings and society. The main role for PUC was to
contribute to the formation of a new economic mentality for the country: neoliberalism®. In
1978 and 1979 PUC had the largest public funding benefit among all the institutions.

3 Ibid., 631.

' Scherz, Reforma y contrarreforma, 38.
5 Ibid., 39.

1% Ibid., 41-43.

7 Ibid., 45-47.

8 Ibid., 49-50.
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3. Chile and its traumatic path towards neoliberalism

In the 20th century, capitalism and democracy became interdependent, and Keynesian
demand management the dominant model for economy. Keynesianism was characterized by
government intervention. However, it was highly vulnerable to inflationary shocks, and
policymakers were persuaded to abandon Keynesianism in favour of a stronger approach®.

This new approach was neoliberalism, backed by the economics Nobel Prize Laureates
Friederich von Hayek and Milton Friedman, dominating government policies in the world since
1980. Neoliberalism was first tested in Chile during the Pinochet dictatorship, under the direct
guidance of the United States®, demonstrating that capitalism and liberalism were not
necessarily synonyms of democracy.

By 1970, Chilean social programs accounted for 42.5% of government spending,
causing chronic inflation?’. The government of Salvador Allende was destabilized, and in the
year 1973 overthrown by a military coup strongly backed by the U.S. By the time Pinochet
came into power, Chile was one of the most closed and regulated economies in the world. The
dictator Pinochet remained in power for 17 years, a period of massacres, systematic torture and
mass exile of political adversaries. Pinochet used this shocking period to impose on Chile a
policy of economic ultra-liberalism?. Chile became the infamous first test for neoliberal
policies in the world®,

The University of Chicago where Friedman was a member became the main centre for
the production of neoliberal ideas. Pinochet incorporated to the government a group of Chilean
economists trained since the 1960s at Chicago, the so-called “Chicago boys”, to establish a
neoliberal economic regime in the country®. U.S. neoliberal scholars used Chile as their
laboratory. Friedman visited the country in 1975 to meet with Pinochet, and advised him to use
a strategy of shock therapy to restore the economy?®.

In 1980 a new Constitution approved in controversial circumstances secured the
neoliberal economic reforms, locking free market principles that would be very difficult to
change, remaining untouched to this day®.

The Organisation for Economic Co-operation and Development, the International
Monetary Fund and the World Bank, supported neoliberal policies since the late 1970s. They
encouraged the privatization of public owned industries and services, and the imitation of
private business methods in public services: the so-called New Public Management?’.

For neoliberalism markets must balance themselves through price mechanisms, without
the interference of the government. State intervention will be used to improve the operation of
the market rather than to replace it?®®. Neoliberalism advocates the dismantling of protective
labour law and employment rights, the privatization of industries historically in public hands
like electricity, water and railways, and the privatization of public services like health,
education and security”®. In 1983 Chilean economy regressed to its 1950s level (34% of
unemployment and -21% of growth), which was a consequence of these extreme policies. The

1% Crouch, Neoliberalism, 11-14.

20 Hobshawm, Age of extremes, 409.

2! Gilson and Milhaupt, “Benevolent dictators”, 251.
22 Hobshawm, Age of extremes, 442.

2% Lave et al., “Neoliberal science”, 661.

24 Crouch, Neoliberalism, 15.

% Gilson and Milhaupt, “Benevolent dictators”, 253.
% |bid., 257.

2" Crouch, Neoliberalism, 16.

*8 |bid., 27.

2 |bid., 17-20.
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economic restructuration favoured a small group of elites whose wealth became accelerated.
Chile is today one of the countries with the widest income gap in the world™®.

Large corporations have become a threat to the balance of democracy; governments
depend on them for their popularity and the legitimacy of economic success®'. Wealth became a
source of political influence: political power and economic wealth are mutually convertible
currencies®. In Chile since 2015 different cases of corruption were exposed, demonstrating how
economic groups influence the approval of laws and government issues®.

Latin American universities have been facing since the 1980s neoliberal policies and the
import of the U.S. higher education model. Academic institutions have been highly vulnerable:
there has been a weak institutionalization of scientific work®. National science policies have
been shaped to encourage private investment and industry-university partnerships, promoting
intellectual property and decreasing public funding. There has been an insistence on the
commercialization and privatization of knowledge, reducing government funding for public
research universities, and increasing temporary faculty®.

The import substitution model used in Latin America since 1950s has created state-
owned enterprises, protective trade barriers, price regulation and the expansion of the welfare
system. Industrialization was encouraged, alleviating Chilean economic vulnerability through
diversifying industry®. However, this economic culture is also responsible for low industry
innovation®’. The intromission of industry funding for universities, encouraged the financing of
short-term projects, only with prospective technological results, narrowing and damaging
academic research®. Since 1980s universities have been increasingly pressured to align their
research with the goals of national competitiveness and interests of the private sector®.

4. The 1981 neoliberal higher education reform

This reform was based on the Chilean Constitution of 1980. It aimed “to restore the
normal operation of universities after the unhinging produced between 1967 and 1973”%. This
was also a response to the previous democratic reform. To Pinochet, the reform of 1967 had a
demagogic conception of “university for all”, establishing democracy in an eminently
hierarchical institution**. A new law regarding higher education was proclaimed, and different
documents were published in the form of rule by decree (no legislative process).

The government considered that public funding for universities was difficult to control
and to evaluate. The system was also discriminatory with private investors. The argument was
supported by statements like: there is no competition, public universities grow
disproportionately, and they are transformed in centres of political power*. A neoliberal
understanding of competitive institutions was implemented.

%0 Austin, “Armed and market forces”, 30.

31 Crouch, Neoliberalism, 126.

% bid., 47.

%3 EI Mostrador, “Querella contra Longueira”.

3 Hodara, “Ciencia y neoliberalismo”, 7-11.

% Lave et al., “Neoliberal science”, 662-666.

% Gilson and Milhaupt, “Benevolent dictators”, 250.

%" Hodara, “Ciencia y neoliberalismo”, 13.

% bid., 20.

% Moore et al., “Science and neoliberal globalization”, 506.

%0 Secretaria General, “Nueva legislacion”, 33.
“ Ibid., 37.
* Ibid.
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New universities were created to end the monopoly of 8 institutions*. Those previous
universities were divided, including the Universidad de Chile (all its regional offices were
transformed into new universities) *. The number of universities increased to reach 60
institutions, in just 10 years after the reform*. All universities must be non-profit organizations,
however private universities have had enormous profits. University owners in Chile have found
ways to make profit with their investments, without formally violating the law, for example
through real state companies®.

New professional institutes were established (non university education), to confer
professional and technical titles*’. The participation of students in the administration of these
institutes was not allowed. Large numbers and lower quality, today characterize these
institutions.

Chile made efforts to privatize its entire higher education system®. The argument
behind the funding reform was that it would introduce competition, through which the academic
quality would be encouraged. Another justification was that it would create a just system where
the ones that receive education pay for it, and not the whole society®, abandoning the notion of
public education. Regarding academic quality in fact the opposite happened, and today private
universities have lower quality compared with the previous public ones. They are being also
criticized for low diversification of careers and limited academic research™.

Funding for universities was reduced compared to the 1981 budget: in 1982 (90% of
1981), in 1983 (75%), in 1984 (60%), and in 1985 and beyond (50%). This budget was called
direct funding™. Since 1982 it was given an indirect funding for each of the 20.000 best students
enrolled, considering the results of the standardized national tests (PAA, test of academic
aptitude). The documents declared that total funding was not diminished, only diversified
through this system of direct and indirect funding. However, in 1974 the higher education
system shared 48% of total social expenditures, and in 1989 the share was only 22%.

It was declared that free education was demagogic: students have to pay tuitions. The
cost of higher education was transferred from tax revenue to the resources of individual students
and their families®. The fiscal credit was created, being assigned to universities since 1982.
With this, students who could not afford to pay for university education would be financed.
After 2 years of finishing university, such students had the obligation to pay back®. This loan
system created huge debts for many poor students. High interest rate (higher than mortgage
credit) and the sustained increase of university tuitions made the situation worse®®. By March
2016, the tuition for an engineering bachelor degree in PUC was $5.800.000 Chilean pesos
(8.500 USD, 960.000 JPY), a total of $34.800.000 Chilean pesos (51.000 USD, 5.700.000 JPY)
for the 6 years of study of this professional degree.

The new system recognized the autonomy of universities in academic, economic and
administrative matters, under certain norms. The freedom of education included the right to

* Ibid., 42.

“ Ibid., 14.

“® Fried and Abuhadba, “Reforms in the 1980s’”, 147.
46 Bernasconi, “Affiliation of universities”, 308.

*" Secretaria General, “Nueva legislacion”, 27.

*® Levy, Higher education and the state, 68.

9 Secretaria General, “Nueva legislacion”, 49.

* Fried and Abuhadba, “Reforms in the 1980s’”, 147.
5! Secretaria General, “Nueva legislacion”, 51.

%2 Fried and Abuhadba, “Reforms in the 1980s°”, 142.
>3 Espinoza, “Creating (in) equalities”, 272.

> Secretarfa General, “Nueva legislacion”, 52.

% Olavarria and Allende, “Endeudamiento estudiantil”, 94.
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create educational establishments, being linked in this way with economic freedom. Any
political activity in universities was not to be allowed.

The new law also gave the universities the task “to promote research, creation, preserve
and transmit the universal knowledge and the cultivation of arts and literature™, but research
was not central as in the previous 1967 reform.

The neoliberal policies implemented by Pinochet broke apart one of the most productive
and democratic higher education systems in Latin America®’. The process of privatization
initiated by the military dictatorship continued and deepened by the democratic governments of
the 1990s and the 2000s>. As we will see, this reform caused serious impacts on universities.
The creation of new universities was the creation of low quality education, but huge profit in
private hands. The end of free education created massive debt burden on students. The reduction
of state funding weakened universities, forcing them to increase tuitions and putting scientific
research in a fragile position.

5. The historical position of scientific research at Chilean universities

The first Chilean university, the Real Universidad de San Felipe (RUSF: Royal
University of San Felipe), gave teaching priority over research®. Other universities followed
this model. Chile’s economy has depended on the exportation of natural resources, while the
domestic industry has been developed modestly. A by-product of this mode of development has
been the lack of attention paid to science and technology®.

The Chilean National Commission for Scientific and Technological Research
CONICYT was created in 1967 to advise the presidency. The creation of CONICYT was one of
the few moments in which Chilean government saw science as a priority. This institution was
crippled by the dictatorship and never recovered®.

In 1982 the government created the National Fund for Scientific and Technological
Development FONDECYT to support individual initiatives of research. In 1992 it created the
Fund for the Promotion of Scientific and Technological Development FONDEF to encourage
the link between universities and industry, promoting applied research and competitiveness.

It is striking how the position of science has changed at Chilean universities from one
extreme to another in its history. It is summarized in Table 1. RUSF focused on teaching, with
an absolute prohibition of scientific research. After Chile gained its political independence from
Spain in 1842, the government founded the UCH to conduct research essential for the
development of the new republic. In 1879 a higher education reform focused on teaching to
train professionals and boost Chilean modernization. Since 1922 following the Cérdoba reform
universities focused on research. In 1981 universities focused (until today) on their teaching role,
giving scientific research less importance. A third mission emerged after the Cérdoba reform,
the so-called extension role where universities must interact with society (for example through
open seminars, policy recommendations, among others), but it is a marginal role.

*® Ministerio de Educacién Publica, “Decreto con fuerza de ley”.
57 Austin, “Armed and market forces”, 26.

%8 Espinoza, “Creating (in) equalities”, 271.

> Barrera, “Trayectoria de reforma”, 626.

% Echeverria, “Politica educacional desde 1973, 530.

61 Astudillo, “Chile needs better science”, 385.
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Table 1: Position of scientific research in the history of Chilean higher education.

Year Reform Main role
1738 Foundation of RUSF Teaching
1842 Foundation of UCH Research
1879 Modernization of economy Teaching
1922 Cordoba reform Research
1967 Democratization Research
1981 Neoliberalism Teaching

Note: A summary of reforms regarding the position of science.

6. Main implications of the 1981 reform: Chile towards neoliberal science

I will summarize in 8 categories the main implications of the 1981 reform. The main
changes happened in the notion of education, funding, notion of democracy, science, politics,
industry relations, faculty, and number of universities (see Table 2).

The notion of higher education changed from public education to the privatization of
institutions. This was made mainly by public funding cuts, which came together with the
payment of high tuitions and loans that caused massive family debt.

Three categories represent a regression to the situation pre 1967. The notion of
democracy was abandoned in enrolment and administration. The scientific research lost its
primacy, which led to a weak institutionalization of science. Together with the new relevance of
teaching, teaching by temporary faculty became prominent.

Politics was discouraged at universities: universities thus lost their instrumental role in
transforming society. The 1981 reform increased industry funding of universities and developed
an intellectual property policy, which focused scientific research on industry needs rather than
social needs. The number of universities grew from 8 to 60 universities, together with the
decreasing quality of institutions.

Table 2: Changes between the 1967 and 1981 reforms.

Category 1967 reform 1981 reform
Notion of education Public education Privatization
Funding Strong pu_blic fu_nding for _D_ecreased public fun_ding
universities Tuitions and loans: family debt
Notion of Democratic Hierarchical
democracy
Science Central po_sition for science Cer_1tra_| pqsitio_n fo_r teachin_g
Promotion of research Weak institutionalization of science
Faculty Full time faculty Temporary faculty

Instrumental role of university in

Politics . . No political activity at university
transforming society
Research aligned with social Industry fyndmg. r}egatlve_ impact
Industry Low industry innovation
needs
Intellectual property
Increased number of universities:
Number of Lo T
L 8 universities diversification
universities

Competition: decreased quality

Note: A summary of the implications of the 1981 reform.

The higher education system regressed to a previous level of development and a
neoliberal understanding of university gained power. This leaves little room for an optimistic
analysis of the impacts of the 1981 reform on scientific research.
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In Chile there is no a definition about the areas where to focus scientific and
technological efforts®?, and scientific research is almost absent at industrial sectors®®. To boost
innovation based on science, a presidential commission of scientists declared in 2015 the
importance of the development of patent capacities, commercialization of scientific findings,
and the promotion of new industries based on science and technology®. | consider that this
understanding of science follows the neoliberalism, and can do little to help to develop Chilean
science.

7. Science and technology indicators: how is Chile performing presently?

There is a lack of statistics regarding Chilean science and technology before 2000s.
When | consulted international databases, the data for Chile are usually missing. | will analyse
some of the major indicators for S&T proposed by The World Bank Open Data®, studying the
data of Chile and making comparisons with other countries of interest (see Appendix: S&T
indicators).

These S&T indicators evidence that one low performance indicator affects the low
performance of the related one. The key indicators that are low are the R&D expenditure as %
of GDP and the number of researchers in R&D per million people. It is difficult to say that these
indicators were affected negatively by the 1981 neoliberal reform, because we do not have data
for Chile prior to 2007. We can say based on the documents of the 1981 reform that scientific
research was not one of the priorities, unlike the 1967 reform. There was a regression in the
development of science, at least in discourse and policy terms. This absence of substantial
policy for S&T, and the poor position of science at governmental policies, influenced the
present low performance of indicators.

The low expenditure in R&D and the low number of researchers in Chile, influence the
other S&T indicators studied. The number of scientific and technical journal articles is low and
there is almost no high technology exports. This last indicator is also a result of Chilean
economy that depends mainly on raw materials exports. The number of technicians in R&D per
million people remains low.

Regarding intellectual property, the charges for its use are low in Chile in comparison
with other countries, and the payments are considerably higher than the receipts. Chile is paying
18 more times what receives, while Argentina and Brazil pay 15 more times what receives. In
the case of developed countries such as United States or Japan, this proportion is the opposite.
The last indicator of analysis is the trademark applications. Today’s numbers are still low in
comparison with other countries.

CONICYT publications declare that Chile has a national innovation system, managed
by the Ministry of Education and the Ministry of Economy, increasing its budget from 2005 to
2011%. However, almost half of its budget in 2011 went to the formation of human capital
through Master and Doctoral degree scholarships. The budget is increasing but it is not going
directly to financing scientific research projects.

In the UCH in 2014, from a total of 3.450 faculty 57% were part-time faculty (half time
or by hours), and only a 43% were full-time faculty®’. This is related with the impacts of the
1981 neoliberal reform that we discussed above.

UNESCO organized science and technology programmes for Chile after the dictatorship
in three periods: 1992-1995, 1996-2000, and after 2000%. In the first period, there was an

%2 Comisién Presidencial, Un suefio compartido, 34.
% |bid., 98.

* Ibid., 53.

® The World Bank, “Indicators database”.

% CONICYT, Science for Chile, 8.

%7 Universidad de Chile, Anuario 2014, 25.
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incorporation of the industry in the development of technological innovation. In the second
period, the role of privately owned companies increased. In the third period, the National
Science Council of Innovation for Competitiveness CNID was constituted in 2005, emphasising
competitiveness following the slogan “innovate or stagnate”.

8. Parallels with the Japanese case

Japan has more than 13 times the number of universities that Chile has (782 in 2013,
compared with 60 in Chile)®, but they share some similarities. Japan S&T policies have had
different phases, and they can be divided in four stages after the Second World War: foreign
technology introduction (1945-1959), the age of technology independence (1960-1969), the age
of technology development (1970-1979) and the age of creating new values (1980-1989)".

In 1995 the Science and Technology Basic Law was proclaimed, and S&T Basic Plans
have been formulated every five years since then. The main objective of this law was “to
contribute to the development of the economy and society in Japan and to the improvement of
the welfare of the nation”". The law also made reference to the coexistence between basic and
applied research, and between natural science and humanities, considering the relationship
between universities and the private sector.

In 2001 The Ministry of Education, Culture, Sports, Science & Technology in Japan
MEXT, published a memo titled “Guidelines for restructuring the (national) university system”,
known as the Toyama Plan. Since 2001 national universities have been increasingly privatized'.
In the 2001-2005 Basic Plan, there is no room for social science and humanities. Japanese
universities are adopting a United States model of higher education, characterized by a
corporate and business model. In April 2004, the national universities were incorporated to the
privatization reforms and became national university corporations. To lower public funding, the
government has pressed universities to increase tuitions . The role of national (public)
universities has decreased and the differences between public and private education have
become blurred™.

The Global COE program that started in 2007 placed its emphasis on education and
international competitiveness’. The trend of Japanese S&T policies is to emphasize basic
research, economic values, setting priority scientific areas, and the use of competitive funding.
Japanese scholars argue that in COE programs there has been accent on market values and
immediate economic returns, which could debilitate long-term basic research®.

There is a boomerang effect of market-oriented reforms: the government failed to
provide enough funding to create positions for new PhDs. Part of the problem is the short-term
annual education budget. Humanities are in danger in a highly market oriented education system.
Japanese corporations contribute to maintaining this situation’’.

Today Chile possesses one of the world’s most private and market-oriented systems of
higher education’®, in which five universities are deemed as the most prestigious and research-
oriented: UCH, PUC, Universidad de Santiago, Universidad de Concepcion and Universidad

% UNESCO, Science system in Chile.
* MEXT, Statistics.

"® Liu, “Japan COE programs”, 95.

"! Cabinet Office, Basic Law, 1.

"2 Oba, “Towards privatization”, 15.
" Ibid., 1-9.

" Ibid., 19.

™ Liu, “J apan COE programs”, 83.

" Ibid., 95-97.

" Suzuki, “Higher education reform”.
"8 Bernasconi, “University entrepreneurship”, 251.
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Austral®. Three of these universities are private, and all of them are part of the so-called
traditional universities founded prior 1981. They receive almost 80% of the country’s research
funding. In Japan, national universities have advantages compared with private ones. For
example, the total approval rate of the Global COE program was 19%, while the approval for
national universities was 80%. This intensifies the notion of elite universities and the
hierarchical differentiation of institutions. The search for competitiveness is not sufficient and
funding of only top universities causes a resource monopoly instead, intensified by shrinking
funding®. In Chile, the search for competitiveness could be said to be responsible for low
quality higher education institutions, and the consequent monopoly of the five universities
previously named.

9. Conclusion: a hopeless panorama for Chilean science

Chile’s higher education system changed radically from a democratic one in which
research had a central position to a neoliberal one in which education and science became
market oriented.

Chilean S&T indicators remain historically low, which is worrying for the scientific
community. Chile GDP expenditure in R&D is low compared with the OECD average of 2.4%,
and the Chilean scientific production is competitive in Latin America, but not in the world®".

The basic demand of the 2011’s student movement in Chile is to return the old system
of free education, student participation in university administration, and increased public
funding. All these are characteristics of the 1967 reform. Students’ demands include ending the
commercialization of education, respect for non-profit education, recognition of public
education as a right, free and quality education for everyone®’, which means abandoning the
1981 neoliberal reform.

In line with a new higher education reform in 2016, the government is implementing
free education for families from the 50% most vulnerable population, whose members study in
the 30 universities assigned to the program. The majority of private universities are excluded,
which makes this reform contradictory because most of vulnerable students study in low quality
private universities.

Why do | say the panorama is still hopeless in spite of this apparent positive reform?
Because even if we have some improvement in the notion of public education, the role of
science is still blurred for the government and also at universities, where the priority is still
teaching over research. There is today a determination from the scientific community to elevate
research as an essential role at universities and to create a new Ministry of Science that makes
efforts to promote S&T initiatives. However, the mentality of the government regarding science
is still dominated by a neoliberal thinking, where the disciplines promoted are those market
competitive ones, and innovation and intellectual property are key matters over basic research.
Scientists also follow this neoliberal trend; they recently proposed that S&T in Chile should be
based on patent capacities, commercialization, and the advancement of new industries.

In my future research, | want to look more in depth at the impact of the 1981 reform on
scientific research. For this purpose, | take the two most important universities in Chile, UCH
and PUC, specifically the history of their astronomy (in UCH) and astrophysics (in PUC)
departments, disciplines that are relevant in Chile because of the country’s privileged clear skies.
Already, an important number of the world’s astronomical observatories are operating in the
north of the country.

I Bernasconi, “Research universities in Chile?”, 240.
% Liu, “Japan COE programs”, 97-98.

81 Comisién Presidencial, Un suefio compartido, 96-97.
8 Guzman, “Challenge free market”.
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Appendix: S&T indicators.

Researchers in R&D per million people (data by UNESCO): In 2012 Chile had 391
researchers per million people, increasing only 16% in 5 years (337 in 2007). In 2012 Argentina
had 3 times more researchers (1.226). Japan had 5.084 researchers, higher than United States
(4.019).

Technicians in R&D per million people (data by UNESCO): Technicians work usually
under the supervision of researchers. In 2012 Chile had 309 technicians per million people,
increasing 25% since 2007 (246). In 2012 Argentina had 281 technicians and Japan 518. France
(1.875) and Germany (1.744) were superior.

Scientific and technical journal articles (data by US National Science Foundation): In
1981 Chile had 561 journal articles, low compared with Argentina (892), Brazil (1.438), Japan
(25.088), and high compared with South Korea (168). In 1989 Chile had 745 articles (increasing
32% in 8 years). In 2011 the number of articles reached 1.979, low compared with Argentina
(3.863), Brazil (13.148), Japan (47.106), and South Korea (25.593). Japan published more than
Germany (46.259) and the United Kingdom (46.035). In 30 years Chile achieved 3.5 times more
the number of publications in 1981, while Argentina achieved 4.3 times more.

Research and development expenditure as % of GDP (data by UNESCO): In 2007
Chile’s expenditure in R&D was 0.31% of the GDP, being 0.36% in 2012. In 2012 Argentina
had 0.57%, Brazil 1.15%, United States 2.80% and Japan 3.34%.

High technology exports as % of manufactured exports (data by United Nations): Since
the 1990s the ratio of high technology exports has oscillated between 2% and 6% in Chile. The
highest was in 2005 and 2007 with 6.6% and 6.8% respectively, and the lowest from 1991 to
1994. In 2013 Chile exported 4.9%, less than Brazil (9.6%), Argentina (9.8%) and Mexico
(15.9%), exporting Japan 16.7% and South Korea a 27.0% in the same year.

Charges for the use of intellectual property, receipts (data by International Monetary
Fund): In 2005 Chile received 54 million USD for the use of intellectual property, in 2014 86
million USD. In 2014 Argentina received 129 million USD, Brazil 375 million USD, Japan
36.832 million USD and United States 130.361 million USD.

Charges for the use of intellectual property, payments (data by International Monetary
Fund): In 2005 Chile payed 347 million USD for the use of intellectual property, in 2014 1.548
million USD. In 2014 Argentina payed 1.955 million USD, Brazil 5.922 million USD, Japan
20.934 million USD and United States 42.124 million USD.

Patent applications, residents (data by World Intellectual Property Organization): In
1963 Chile had 145 patent applications (Japan 53.876). In 1967 201 applications, declining to
92 in 1981, and continuing around 100 applications until 1988. The peak was in the year 2008
with 531. In 2013 Chile had 340 applications. In 2013 Argentina had 643, Brazil 4.959, and
Japan 271.731 applications. Argentina reduced its patent applications, having in 1970 1.982
applications.

Trademark applications (data by World Intellectual Property Organization): In 1963
Chile had 8.590 trademark applications, higher than South Korea (1.295) and Mexico (6.152). It
was reduced between 1972 and 1975, having in 1973 4.096 applications. In 1995 around 30.000
applications were made, and in 2013 33.564. In 2013 Argentina had 87.921, Japan 117.198, and
Brazil 163.422.
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“Lord Kelvin’s Cloud” and The First Solvay Conference:
Criticisms on Radiation-Centered Quantum Historiography
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BWHIZOWT] EWIHIRERICL > THEDT BN, &2 THIE, =X —%080%
FHIL-9 2T, FNrdEFicEfTsE LAV — =0 XN ENAZ L7ETT
2L, EEEBCERT A T any s T A DERINELND Z L ER LT, VT
wix, vA4U—- /~/XT&71D/ 7T 4 OIERIZILEILD, Wb D IR
SRIRICB T A BOTRE VI RIEICER LTS 2 &%fbt
&®/*/X@%%i‘Eﬂmﬁﬁ%ﬂ%M¢é$@h T2 IR D FEE 2 58 6D

HEHEDOD, <=7 A7 )b - R ~< 2 OB W{ZIKODtI:,’r?&@;%Eﬁ{ﬁ FoTHEL X

VOPERR - M, R 6.
B RKIE B, TWELOMER], RS54 75 U—, 19534, pp. 135-41.
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Rl CHEIEENZ) LAY, i x X —S5RHIZBR L2 EF, Bl
VYDPRLET /) —FHAL L) ERATE. FORDIZ, HITT X — ““@W
OMBEZM LT L, R R 512 LR > THHREB LR T2 LW S G K-> TE
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TAHRT A VI BRI T REBIGOR I T EEDOEREBATREILOTIEIH Y
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Ty =TT e =X R FFERFED L BRH A7 MV ORIER S & Bl % ik
L, 777271 30Wbwb 7707 OF _“Hi@mll DWW TORKREToT-. TN TE
HEOBEmETOLHMONDDOTHIEELE DL, T PERIETTRITA v
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mew MREANZ X0, KURIEE GG ORI 2R, & <IT0 T OMRE & &HE
DFEBE IR PEDNE DN D DY, BREROTE L & ORGEEIRAE DM O FetE i ic sk 22 1 fuE7
B Bk YR S TV KRS FiEE R R T DR E R T o, T
X, K< N=n T OEEOFEBRIGFERIZOWTORELEI T, ITA v aX
4/@77?/@%@@ RRAET ABRIC, =R X —F BRI RN T A L DI R A

e 5 Z LI2HOWT, MHESELORBEICK U CROERE M STV 258N #ED f77E
% @ﬁ&@ BEREETND] ERRTNBEE, 7 X—t L &5 O
TRV —ENERIZOHED E WD KD, R0+ OREMIZ OV TO RO
2o,

FIV A NDIERIL, WO T N —T RRIE LT e OIKIRIZ B T DR E D T
—H T A2l A L DEIREEND &5 %w%bt%wf%é»ﬁig¥ﬁﬁ%ﬁ
A A, BB OIGR O EAOFEMEEIC L S & Lz, B 0OBEBXIEIIOIRER
ﬁi%@@mfﬁkL%ULfiw6ﬁ£&5WM%¢éJ??ﬁﬂ*mf6rﬁbw
EERFECIE, Ui &0 SR I L C2LT 5. ] &L R NIk~
TWD2 ZZnb, ke 223+ 5B E L TR Hiia VL9 & LT
W Z EDRDD.

IV A NDREREIIRILT H0nom, A=) o7« dFRA, /“/7~7:n/1/1\ ?
YAy OREIL, ENENRLR ML BETRROBRER LD RKRIE T,
Vo7« AR ATEEEIZONT, Y rrv—7 =0 MRS ;é%%m%%4ﬁ/
b, T2 T 7 ATEESOWTRE L.

B OHFIL, THAORBEOTUR) LEINTTA v a A DD 512, 1

' P. Langevin, M. de Broglie %, /NIFIRaR - fgin, [N OB & &1 H—EY o
S BRSO 8, RS, 1983 4F, p.61.  JAEOFTHEIE 1 & [FEEE
2, JEERRGLIIA F I REBICERE L Tig— Lt

2 JE Lk, p.74.

2! Thomas S. Kuhn, Black-Body Theory and the Quantum Discontinuity, 1894-1912, Univ. of
Chicago Press, 1978, pp. 235-252; Jagdish Mehra and Helmut Rechenberg, “Plack’s Half-Quanta: A
History of the Concept of Zero-Point Energy,” Foundations of Physics, Vol. 29, No. 1, 1999. pp.
91-132.

?2 Langevin, de Broglie, A48 19, p.128.

2 Al L, p.198.

L, p.274.
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WEAINAZ Lidb-o ThiEmDH I iﬁﬁ%hfwﬁwtwt ZHIHoE D,
% Y VT = A B ORR Y CTIEF OFERIIUsO—I2BET, L&) &

SEOTEEILTLL — EL&V%%T%%.& RS REXIL, SA—T B8k
thHVf@%%Komffké.&w%%ﬁ,ﬁ&hei*w¥~%%ﬁ%®@ﬁ
ERTTEOICHDHEI2b D7, MATE AL, EFEXFELIZLA U =iy —
VADHNIHEFETEL TN, LENR-T, ARIZLA Y =l — AN —o2D 7
w~fﬁot&ﬁ@¢ EMNTED., m XN —F0AlZHEET 2 - ANDIKRD%

, TRTORKRDE RO ATRENEEZ B EMISER T AR E 2o T2 Z &1, B

iéw\i‘ EMEN D D .

TOEITR TN &, a—L Y ET Ay a b A DOREOHBIHENEENL D, W
FH i, mRNX—ELERIAZERT D2 E000aED, T EKFE L CHEO
MEZZE T TWVWAENETHD. a—L o, 20RO EICBWNTIL, FIX7T
VI ROBRERINTCZANVNT—FRED D WVITHEAORTUZOWTITER LRV, | Lk~
TY, MEREICE P Eo-. —F, LROBRHZRTEEAMOIL DT vy ak
A 0%, B E DR LR BTG & 77 v 7 B BER 26 U Ced CEFin
DEMEEZ R L, 7— L YRR Lz = L —28 50l QI oo [ RE 2 BARY I figik L
2. a—1L T Ay aZ A VDREFL, FNEFNEALERTT TS > Tl

BN ZTANONLIRE L ol L SDONDLE RV VT = A S0 -,
M TR E &1 72o72. Lo L, LEONENSLNMND K D12, &2 TN 2T
T2 < WPEIZ BT DR OE %ﬂﬂh_ﬁﬁahfmt %Lf,%h%%@%g%
T DB ORIMB = F—F 5 EHIORR E NI FRIZR > TW D TH D,

E=WM:E—EAVILIIALENDES

P HHSNDOX, WAL E A CEEES O a2 #EiR L WD a7, Zhbo
BEIZOWTTIRIMCIwmLED Z i Lz,

?® Langevin, de Broglie, #4871} 19, p. 388.

7 [F L, p.32.
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B Cim U722 E 2 BT BT 2 HHEL, giiRD A —F 5O L > THLMIZE N
TW5., XNV A NDOEFERBERENZ LS THRBIZESTZZOREODL &b &EOEEEIX
Mg & &) TIER<, TRITOENIFHGROMBEEZ I 6T 5 72D DEBESE
7ol THD., ZZTHOENNFEEGEIE, 7V T ¢ U DNEEAIZE O T2 KRSy (- E Bl
MEGDLOTHD.
A—FICLDHRIE, YT oA MEICER SV B2 S0 3UERHI KDV T,
1911 FEDF—[EIH 5 1973 FFEDFHRNEIE TOREEHIZOWVWTIH LD VT = A 2D
ERTHD. RHALNI LTS BT = A SHEEORELZENLL Y. LTD
FEONBIE, RNV A NP EETREND YNV T oA ODELEZSNTE LA
NHG, NOTHIVT 4 VHNRE L T L X —E0E A2 BT —~ & LT
EO TN Enbns.

IV = A DEEBMED Z ST, 1910 HFOFIZ, RN ARNRT Y a2yt
N a2y NOFETYINVT = A OFEEE-Z L7Zo7-. YT =A1%, BHORF
HiGE RNV A ND L) REATRRFRELEDBICIRE LW EE X TE Y, -/
OB X2 OGO 2N TS, Za BD#ES & R Clto 72
VA NE, AR RE OEBRESHEORELZ VLT = A IZRE L.

INT 2 AN EBFEORE AL SN XNV ANT, 507, ua—L Y, 7X—+&
vEMERNCa L Z 7 NERDY, BHIEICESEOEEAE E LD EIF TV T = A IZiIRH L
7=, RV A MIFRIEBESEBEDO fREMEIC S W T T T U 7 Ik e L=, 777
ITEFICEERNYSG T, EREIEDEAER DL ETEESBLEH T T LE I TV
7. L, YWT oA DODOIREAMIFOEE LA TRV AN, YAV T = AI1Z
X777 DEREZBTHD Lax, SEZHELED .

TZETOFELOTONDZ EIL, RV A RD, M E BEFimic LA TG0
B WIHI IV oA OREE#EZZ >TIC L CE#BRBEER LI WVWH) Z L TH
L. Lo, TOHDERIL, RNV A MR LVT A ORBEERIZT TR TT77
OHIEZLEE L CEHELHBE L2 27T, A—TOMBEOERN 2kt L 9.

IV A RBYNT = AR LR ERR OB R TIL, S04, THEo#) /1%
HEmOMEERA LT HT00EBERE) 1o, BEIL FeblinEcomwy
DIEBGHOOFEN R FREELZ B LN TVET) LI EBEHLTY, 750277140
ValAUIIR LB ROAREN A RIR L, B im0 IEEM O BE~DSMAEE L
TV, 22 THEIC LT TW T —<IZ U TFTo@mY 2o 7=

1. VA U —OESER] OB HIZ S\ T

2. FRAEGIR DS EEGRIT & OFEE £ TEER LSS50

3. VT UVTR, T AT )b, RV A KB HEOEER IOV T
4, 777 OEEFERNZOWT

% Mehra, RiE7E 4, p.4.

» [FL, p.5.

% & E, p.s6.

LHEAR SN TVD =D ZTIEMUARVDR, T TRAVA RRREBRLTNDT A v
vakArDETFHE, [FERLEBOE TR TH > TOEE R TIEZR .
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5, TXNF—EFHIRIZOWT
6. LA E B FHEERIZ OV T
7. BB LT L FI2 b 2 ST IR IOV T

ZDW%, XNV AREINT oA DEITLD EVNRH Y, SEEERAMEOR & F &7
NI I NI, FEFRE~TI011 546 A 9 H, BFRKE LW INE~IXF 15 HfHT T,
YN A DELANY OFFRRDPH SNz, RV A RBRE LEET—<E, &5
UORREIZG 2 6, BEEOTRIISNE O’ CHANCHE Sz,

PLEN A =TI XD FEFFEENRH SN LI FEOERNTH D, Z 206D

HDIL, KV A RPNERINZ VT = AR LTZ BRI 224 [0/
FEGROMBEEZA LT HT-ODOEBERHE 175722 ThbH. F A NOHEFRIR
EEDBIL, RN T = A OFMGR~DOLIET T, 7707 0B L EH LT
WZ ERbD., £, RNV A MY, SEBEOLAHCHEARROSCHIZINAZ T, S#D
NEIZOWTHIE S OE R 2R LTV, 0%, SRS, TEHT721 T < B
72 E O E BN B TRROF MR R D 2 & T, [WE OESG O IR 7 S
ZHIEL TR, 228, T TILR_7 & 9 ICE#E0 I RAENIL Mg & &7
Lotz Tebb, THRE] DTN ZONTZDITTENR, A—FZ TS50 LNIL
T2HEICHT HIEWRSIT R EAEITDR ST O THE RNV T = A SFEOHES
FAEFRR L7/ NI, RV A MR Y VT = A ICHR LT RO EESCHE AR O B )
OIE, BEH IV LT LA WEOER] O NEE T —~ 2o 7 & BRGE  RIE %
LTWAE, L, A=/, 202 E2FNLERY TF5Z 81327
(HDHWFHIEY T ohnZenoTz).

A =T LRGN LI EEOBEEML, i 2 P.OoICRER T2 & sl of Ttz
<, NI 4 VIOFEER E O ZE Uiz, e D E TR~ OfiRf L ) KE R
RCHID TEHENDPERD. R A ML, RICHIHALESHEOBEEL NS 7 oH s, B
R 72 TR 23X —F R ORR 2R3 H6 Th D lEE .OLIC, S ESF
2D R E B TN D T,

A =T N LN L FEEESEICETIE, Bl CR =20 /7 — 78 L ONERF
EBRENZOWTORFUTI L W EEREZFERDL. a—L Y T A0 a4 DHEFED
WENER > TWDHDIE, BRTIE A7z, fOT X CTOEEL, BEABHITL-
TEZOLNTELO TR o7, HEITT R TRV A NIESTHEALNTEEDT,
SN TR —ESE R OWYE~DBEN & ZORBEORHKTHEY, BFins Vo iR
PR EZONHHBOMEOE LD THERDLDL Z E1E, Lo TARIZEE EINZHD
ol BBIn5DTHS.

B L BEEOSHEA LD Z LT, EE SN E B Y VT = A S RS & B
EEBOTFEIZLTWEIZH0b b T, XA M Tk OB )5 Biia O [ % B
OEMCTHI-0DEERHE] & L CRFE LIZEBONEMILE AL ZDEEER SN
TENDND. HEREETIE, SRET—~ICESMITONTEY, EEORELIZ

2 e EAHmOTEENMT N BN OOV TIIEITFMICH LD Z ENTEXARNED,
ARTHEHER UV, EHIL, N AT T 70 2EH L2 L, RIZBWD
TINT 2 AN T T I 2HBREIH LT L DRZGTHoTmEEZTWDER, I
DNTIEI LR LR ETH S,

% Langevin, de Broglie, A8 19, p. 442.
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EANERIVIBEZETITONIZ E0D, DEORRICHE RV A NOBKBH 722 &N
IMMRD. B TR LI A —7DEF & EN, BN O HoT-DOTh 5.
AKFEDO X IIWZERERL LAY THEIEIZH U TiIW o720, /NITBELFD X 9
2R AR T,

ifﬁﬁﬁﬁﬁ%@m#ﬁx*»% SASECRIDER & 70D 2 & TR L, 2R

ICBWTH MG & B iS85, S IIWEOERRICB Y, BaEKIED R
L EBRAEI LS T OEEM AR LT ETWEOETHRICAD. FRIEAT FL
EIRELDBAMRZR &, S, BV, b, %ﬁ%%@ﬁ@%%ﬁ&hk%,ﬁﬁ
H,OWME, LU N U, EERREZDBEENTwR UL, HREOT A T a X
A > DEO B THASE & 72 5%,

B Eod T, /WNINEFREEDRERZ L THWDDIE, BZLL L ADHTHD.
% RN BN, A EIENZITEG U Do T2, IRIIT A v a X A LV O#EEE VY

%@Fﬁuﬁﬁjkﬁbfvt@/N4xik%%<ﬁﬁﬁ%%ﬂmbkﬁm%
i<ﬁ%bfbtﬂgm%ﬂ%i%fiﬁwﬁ@%ﬁiﬁﬁ%@%¥% IS D
Zlidkhomt Bbhnn®,

HREEE

PLED L 512, 1900 FI2r /vy ¢ VNG —DELE L THEE LD rL X —5%
DEHIORRCH D, mnﬁmﬁ‘@/wvi4é%®m@e§@ofmt FOE
T, MFIIXILELTWD. T78bb, F—RY LT oA S5 THE, TRV F—%00
HIOBRA N EE 2FmATH - 7.

HHGHOGHEIT T TIZr AT 4 VN X > TS TR Y, 83 liGs O fakk & 412
2T RN —EESEHNE, VA U N &> Tl G562 9 5 72 O IR ST 5
WA &, E LT 10 %, BRI YLV T oA DEEICBW T, = RLXF—E
BCHNI G OIRA & L CHOEN . 22Tk, HTHGHORA L LTz xL ¥ —4%
SDEHNZOWTORFEDO S &, RO TS S EaE R 26, REBERE LT
DEFHMOEIENE RSN T\, AFEPHONZ LI b OFEHL, EFimfo
BRI TR0, GG ORFUTERHNFTOH BB Ik S =D TlEZe - 72 A EE
MERTHEDOTHD.

oL, B & A IR D8N, HHERONRBRICR o7, 28, K
AR LI & 912, iR oI e EFZEIC iofmﬁén,mﬁﬁﬁmiof%%
INTcEbLBZOND. TOZ EIE, TAT 4 VORRETEIT TR, RV A MTE
%Y i E/WWm4x@®%ﬁkiU%®th$@J&LT®74//;54/®I
RHBOBFHRIC Lo THEMNITOND. £7-, SFELEE LIV 2 NEE, B

* Langevin, de Broglie, 87 19, p. 443.
%777AA/VUH§ﬁ%ﬁF EER, THIIERICL T T A v 284 DN EFM,
PEZEE, 1987 4 (Ji3E 1982 47), p. 529
¥ 1L 2, S AR YER e B R Kﬁ%éhfw@wW%%ﬁg%i Rk iz,
1896 F/EFENOWELFEHE 7 NOFEERSHH. 72 M, 1900 FFEEICEGREL D3 Y
ﬁbfmtﬁ%ﬁﬁ%ﬁ,wﬁﬂméw&wﬁz&wﬂﬁkm%M@E&%U ATk
NEJRFNOEBEFDORDIEDNZ L > TAT 52 L Thotz. | LTV 5 (p.196). 7
U—FU vk« 7 b3, HbE- LiRfker, [ERE LTomiiyossnl (), &b
), 1986 /£ (Ji3 1978 4F).
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DFSE 4T - TN,

PLE, KaasllX, Whwd [y o AHOE] NEi TEbLTnbs b D LR s
ZLEEHMERL, LrbENARE R ALY oA RECHECEHEONZLDOLFEICT
boleZ EHMLMNT LT, ZEORRE, WHEMZEIR - TIEkO®EFimENMEESND
ZEEFRELE S0EANL, BN AENOOBN-EEEORE LS LT
T, HHGER O B iR~ ORI &) ) KX 7o Mkl A G, SERFOWMEF L OB %
MZTR—Z BT HERNH D Z 72,

=& 2L, BT o VNS KW HER ORI OV T oEmITZ T AN LT,
Bl NT oA SRBICB T DEmITZ T AN SO0, 1900 5 1911 F£F TO
Mz, HHGRORICOWNTORRIT KR ED L I R EEET- o=, ZDE, W
&Ehhitantoﬁ BRI L7200, 2O DORWIZOW TR TR L5280 0
N, 5% ESITHFREZED TV RETFEEZS.
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A proposal for a course on the history of science for science major students

THE J&F Mitsuko Kudo?
iR EH Michiyo Nakane®

<Abstract>

In addition to courses on the history of individual sciences, such as the history of physics, the
history of chemistry, and so on, which are organized by the respective scientific departments,
some universities offer a course on the history of science, which is offered to all science major
students. This course is often set in a unit that consists of specialized courses for all science
major students, which is different from general education or other major courses. This paper
first notes the existence of such a course and discusses how the unit works in undergraduate
education programs. We then present topics on the history of science that we believe are
appropriate for the unit. A course on the history of science arguably enables students to observe
some of the properties of problems that can be treated as scientific issues.

1. [XC®HIZ

BIE, RFEICBWTH#E SN TWARES RO EIE, & L TCRA, RRIZIEX
BT OSFANC BT 72— EFRE & L TEMT 5N 08— &1 TH 5. KETIT,
SCRIANTFAOEAR B OHBTICRFZINEFRHEEZONTEY, TORELR 2T
T, BATH REBEAR & LTEIRENTRETH S, @ SCRIANTIS, 3% - W -
{EFHITRI - T s - Ty - BT 282560 o7t B ThEAIN
TW5., LI BZEDORBRBTHNITHERFZAL R UART VO T, WS OHB T RHE
BIRFCTHERSN, £ZTIIASCRBRBERE SALEMIT A TWSD, 1991 4,
KRFREILEO KAEDOZER A S 7228, B R EH ORDUIKRE S Lo Tn7eu,
—J7, USRS T3CEN ), ZEREFERCIT [l TEMs ), RBFRIcix T
FFEL) BDHDHE I, ERFHICBNTYH, HETH0HORBEHROERNDH D, Al
KETIL 1882 4E S, (BT W HREA T, (bFRIcY T o#Enrsnsz. *
B D 1990 EEHE TO H A TOMFER OHEHRORI L HE SN TS, ° 5HT
LERFRCOFEMBLEH O T M) i) Mesesl ) & o @Bl s o
BEHBNEBICHE SN TWS. FLBEATH- TH, SCRANTO—RZEEFR B & I135%
MANEKELRAD.

&AL, —EREESCHEMBLE SIS, R E VD B A A Bz CHER SRR A
FHECET TR EREZRET D NS REND X2y, 2212y TRZESE ) 2B

DE/ONESEE ST

H AR B T A ZE T

TS, (R e —fk¥aR], 1952 4F, mEoE.

& FIRRNEIER), “bFEnbEl~: AROFRFEFEEDaI2=7 ¢, [{bF
sAfF5E], vol.38 (2011), 2-17

> Tamotsu Murata,“Certain Aspect of Japanese Studies on the History of Mathematics™, Historia
Scientuarum, N0.33, 1987, pp.43-59. 7272 L Z O 3L T, R T Bz i Lst o5 o
RERDUZ OV T HMN BTN D,

B W NP
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Bl SNABI3H 5. Ziuuk, RICAZ 2FEEEIFHORBIZET LD THD. Af
TlE, ZOX 5 R EHEZHERAFEHILERH &Y, 2oz R LicEE 3
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HRZEILEAER A & W) DL, HE VR UAHORWERNTH 508, Bk E R FHE R
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BEINTWELEWIEHRRH L. KFETIE, 2, 3 DRFEFNCET, HZICHES
TR ER AR EICHEE Ly o, ERT & EBIFR CORTFRZRA & Dby
IZONWTHELE L%, BUEOHRFEMLER EOEELZ MBI TS. 2L, HERED
Y FEMIZT-) 2T, TIICHEBINDIBRZRIIE I HDLRENEERTD.

BEHRBE R, —BRHABFOAL LT, BROBMEH OBEZ BT 5 72 DI
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LRI OWTHRS LT b DIXERE W, BEEFRH AR L2 E DV EL E L
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BELBERND S .

2. BERRHEHOMHBERKR

BRFEDR =D=M HHE Lz 2015 FE OS5 2E H OB#ER H R %2
(£ 1D T, EELULARECIIR BARRFE, BRBSS, mEsd, b5,
Bl T bloTnDbDERGE L, FFE L THEEMNENTD RiIFboin
% MEm) < [Fm) HEORBEAOLOIIRALTHS.

(£1) bbb ko, BHEEREEIE, 2FnT—REERBEOLL LT, H
RFAEMTICFHE LR OROTHHE SN TWS. 2 LT, FR T I LA
&, HARFH AT CHEIN2HBARH L. ERFEFEL TUIW 20, B
AR T =R RR AR —EBFET 52 LA TH L. T7200, FFElR
BHEIZ

® TN REBEFE L L TORMEROIENT, BRAITICHESND

o XFROHMEH OMBIE T

® PR AT ORE
O 3FEIHIZHHEEINDENZDTEAD. 3FHOLDIX, 1FEAEDYGE, BRI
BEH O CHES LTV S,

® Winoe, TR, 1918 4F, AW EIEIL, ZO@MmBELHMLE-LOTHS.
Tl 20, PRREAR, “HFAHERH S LToORFEY - BUENE - MEEREICED ST
Wiz”, [TRMFSErgel, 26 42 % 256 75, (2010), 242-244.
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B2ERAORHZ, REL TV, HDWVIERE L TWDEILKRSE « STHKRT: - BED
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—a—bkon IEFE] I2TOLVTOHRSE
A Review of ideas on Newton’s “Music”
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HELTWD., [=a— FrOBERIE LITE5->TH, =a— b 2MEHZ LY
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Z A, J. Fauvel (ed.) Let Newton be! (Oxford, NewYork, Tokyo: Oxford University Press, 1988
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180-182 B ; H5JIER [t « LW ADFHE] FlERRA2I SO, 2009 4, 31-33 H.

37— T=a— bR O LE=T T MR, 179-182 H.

§ BB OWTIE, EEHEDE [IE USR], BACKRENHE, 197145, H—5.

® H. F. Cohen, Quantifying Music: The Science of Music at the First Stage of the Scientific
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FIZBHRT D (4 SOIARNIMEE ML T D720 22 T50THD.

TIHAT =L T B UEF) UTEEOMECH T T o ERN = — b
B2 128 ONTHmETWEN, TRoOHF T =a— bR L) T —<IiC
R 501%, =2— o RNELOENOM _FHZ Y24 37 ZADOFOHHIZETL
KoL LI ERTHETTHD.

HbLbL 77T 4 AR LIV —DFEEN -T2 LTeh, ==2— oo [l
FEARD 1%, BRI g R X2 M2 b0 L35 Lt BRI S
HO0H LR, L LEDOEROEROER 8 1XED X 9 72 FIETIHMR S
Brew, e B Z0fIHcBWWT=a2— ML, B o 37 AREOIEE O |
W TR ERICE TR LIZEW) Z & & GENNWEICE SO I
BlTBEXD _HOOHEDL=V), PaXIATF3ANZ0L ) %Yy, B L,

KGN D DOREREDORRECIE L7 WS 2 L, Z L TRHEMIICEREL SN Z0E

Revolution, 1580-1650, (Dordrecht, Boston, Lancaster: D. Reidel Publishing Company, 1984).

75 —DEEDFERITHOVTIE, Cohen, Quantifying Music, 26-9, 7 —4—+ 7 2 k5 —
ChRAEWE, ARG T2 ~x2x - 79 —] SUEERE, 2008 4F, 59 =

T AT =L Ty H UL, ZOFFR (Gregory MS. 247) 7% 1690 4R, ZhbBZEH

< 1694 £ L W EzEMINIZ L DT EE 2 TS (J. E. McGuire, and P. M. Rattansi, “Newton

and the ‘Pipes of Pan’,” Notes and Records of the Royal Society of London 21(1966): 108-143,

p.139).

® McGuire and Rattansi, “Newton and ‘the Pipes of Pan’,”  (RiffgiE 7), 111-2.
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72 % HEHA R OMAROBE LB LU TIHEAL TLE L&D T &z, BIkS 2
ELTNDENLTH D

Z ORI HEFT OB THIRAEM ] ORLEEFTOIEGER2 ENkeE, &S~ 7 A7
Hkﬁy&yvmF:;~Fyﬁ%¥%%ﬁ@mmmMme&@%%®$;,Q%ﬁ
SR HERIE BRF ORI Z Rz L) 2 &I, 1 ZEA SRRV &R, =
= — b U 5FHF0 (harmony) Z EBEEH L TV L AR L TWAY, LinL~27 A7 — k
Z v 2k, BEINEREEORENEN L R EERICED L S ITRIS L TWD Dng,

(I LT DIAMEOR T 720,

RZ MR T7AF—|E=a2— U ETOFRPFIEOME S 2 F VN 75HC “Early Vibration
Theory: Physics and Music in the Seventeenth Century” (1974) ®HC, Z OESJIEH] & XD
RENEANZ DWTC, WO O X IGBEtR 2 ik~ 7=,

AN ZOBER v o SVF ), THE=a— by ey 49 ZAEHEET LT
#fﬁﬁ%hka&%ﬁbfwk%®ﬁ®ﬁﬁ,%@%ﬁm,%552%%:

I LTHDE2 6N HEER-E DD, Fhid L 2580 KBS IR,
F%%éﬁi T2 EAMBIHE L, 2o, FTT—NLEEIIT, vEHED
%@E_%ﬁﬁékﬁéﬁ%if%é&X%%%&%ﬂ%/ﬂ@&%wx%ﬁj
D vITRAETHEOREE, LIT%E, FIZTROENZERTS.) !

RZA ka7 2% —%, A/t XOEREEOH " FAOMOFELITZENE L, KE)
PAaBREEITOAMEIC, RREZHREMERC, 2L CRNDZENORETIIZ, oL
TWAHLERTWEDOTHD.

T—=71F T=a— B0 ‘=72 HER] W) [=a— sl &
W) FEO—EOH T, FalkORoOIRENER & B 7ERI & oIz OV TitiL, hodm
WHEDERND, HENIC=a— N 2FZIERT D 227 2FHKE| Th
HERZLTWS.

Za— FUPRAICKS LD, ROEEBZEFOSETRBLTHZENTELZ
EDEDTHoT=. HBEHDHE TIX, WMITWEDOSESKE G LT, HROMEE
RTEICHTON TR RO T2 — V25X R/ Z Lich kB Lz tio Tz, £
hmiofﬁi,@#ﬂﬁ HEZTEARRKOHZ, ThbbEOERFEHICREL
DTHHT-. =a— b ATITHRLOE X ITTATRELEVS>THLIWTHA ).
W1 Z OO ORI AEFEZ BT =D Th 5.

ZOHEICOWTDOR I HAT =L T v Xy, RAMR T AF—, 7—7 OfFERIC

° [k, 115.

Y[k, 120

' Sigalia Dostrovsky, “Early Vibration Theory: Physics and Music in the Seventeenth Century,”
Archive for History of Exact Sciences 14(1974), 169-219, p.211. == — k> % [HAREFOH T
MREIREL] OF 2 MIB W TEHEZHm L TEY, TUZHOWVWT KA b 7 A% —¢ EitiH
CHRTEEMICER U TWa. Z2BaHES ORUZHOWT, JFICTIERILFED “L” TiER< /M
LFD P MEONTNDA, T TERRLT SOOI RILFD “L” & v,
”i~7F:1~%Vﬂi®“ﬂw%:7imﬁﬁ”J@main,m&JE
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—a—btom MEE] ITOVTOWER (T HEiE)

X AHRLADS, F==v T o« kﬂF‘y?%/VfVHZ&ZioT%h%“faﬁémt. f==x
T 413 B D = o — b AT KD SEHEIIECEI BTHY, —=a2— XA 0 250
L7=D7EEIRRTWS, =T 4 DR L :afl@%f%ﬂ“ét W2, £9 g
HEfR ORESTERTICOW T 5.

Za— M ATRBENRFE L THD 20N 2= 45 (TAhbbIFR UL HT))
KMELLT, ZOXHICELDTHD.

RIS, b LEBEICBWTE LW SOENH Y TIFo/-EY Ik > Tl
SIEONTWDRBIE, TNHOKIE, ZNHDOEY BZENLDEOE IO 3|
R LT (reciproce) WABAICIE, =Y 95 THAHM

h=xv7 ¢ OfEfITZ 572, LBl HF D “reciproce” (% reciprocally) %, [
LCJ (inversely) EfEIRT 572 H1F, IBANKOESO [RGB T752 &7
STLEID, ANEXOERITITRADZEOR SO [ ZHRIZHAE] 35 & ZIZFL
HIZRDDOTHY, REHETHD. £, “reciproce” ZADCV 5 CTHERT 5 Z L1XT
FZICHRV. Lo T, =a— M ATREY 2L L0, &L b=y T (1 XFET D,
—HOX o F X VT 4 —=iF, TbEH I OEFNER R BEENMR E i > &35
ZERRPREYIEEELTND

WFICE L, AR EZEZTWDIDIE, 7TARrD Y T & RIKROMOEHAEEITF
%@D%Hﬁé&%fﬁ&wb,%h@i#ﬁnﬁ%ﬁﬁ%%%ﬁ%%ﬁﬁé%@
TIEZRWE WS Z ETHD. FROERTIE, ZOHEICBEBWRIKRETZTE2I{E D &
#é@ﬁ::~ﬁywﬁmf%0,%n@%ﬁﬁﬁ%&%ﬂ%ﬁf I 7 e
T, Thbboa— bR E AT XOER LRSI A 2 LI Lo TETe
ZEIFRVIZELILDOTHD. BBREELTWVWDHIDIE, —a— bR, Ba
X 3T A3 O E, ko EZEAT 52 TS LI EREE2E L TR
L, BANRKEKRIZOWTOEREEZ LEO TR L ENTBE T 2552 LN TE
HAEIHTLIZEWNWH Zlichd, LWnWHZETHHS.

?/%&W?4~”i@ﬁ%@%ﬁ%ﬁﬁﬂ#éi5%@T£Duﬁmiﬂﬁ:;~%
NI, Ba X IT7 ANREBLERIBIZOWTOHRIZENFT W= nWs Z E 2 FELEE
FEEWS Tl B,

BT OF XA ML, r—=3 TR 0T T VR IOITER I L
%, FEMZRTEIR & HITERSCHICHEHE TV D (Paolo Casini, “Newton: The Classical Scholia,”
History of Science 22(1984): 1-58). £7=, ¥~ 7 HA T —& 7 v Z L 7% “Newton and ‘the Pipes
of Pan’” OHTH/ANCHFR L CHIALTWDHIEA, N==v T ¢ BNES) LEOIREICD
WToERT (M HAYEAR] M 8) DATEN, HTzIZHGEITHIR L T 5.

 Et universaliter si chordae duae crassitudine aequales ponderibus appensis tendantur, hae chordae
unisonae erunt ubi pondera sunt reciproce ut quadrata longitudinum chordarum. (Casini, “Newton:
The Classical Scholia,” 32.)

> Tito M. Tonietti, “Does Newton’s Musical Model of Gravitation Work?: A mistake and its
meaning,” Centaurus 42(2000): 135-149, pp.136-8.

1® Niccold Guicciardini, “The Role of Musical Analogies in Newton’s Optical and Cosmological
Work,” The Journal of History of Ideas 74(2013): 45-67, p. 65.
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3 BLEFOEL

1978 FRIZH B DOWIGEE CTh o Ty MR EFEZORERIZOWNWTE N ERE £ &
DIEbON, [FORFEes] L LTHRENZ. 22T, ==2— R EED
TraY—2HNTWnWeZ &, KOEROBIFEZEICL > TEOZ LIS Tne
ZERNEHEN TV,

Za— k%, TV RATE S TELD AT MLOOOZERINA &, BOR S
EEZTHAIEM EOIESE2ETOHMSIC, D LETFERNZZ 0355,
[.] =a—bhrORLEFOT I V—%, TIERLFEDOFR—F A (1719-89)
NED BT, B 0k, BOIRLEbNTEZ &R, RN B,
HEVIZNWANARFHEH CTRRAINDDT, TNDRFHDOWZDHE AL -T
WAHEHT) ZoTrFuav—%, TO—HIThHLrLHRT. ZOTFar—HKD,
ATTHLT WD E AR -T, LIk, WAWAZR AR, S IVETRS
TE/. FLWE ZATIE, WHSPEDO~A 71 (1852-1931) &, FD— AT
b, =a— b TEEE] (colour music) DA SEICH BT A0S, £
FITMHERICODY ZATWST2, EEbILD. 11 hAY UL, AXY
MV OESGEE & B B WD LWE O —ERGEIEIC OV T =2 — U OfEmER b E T
DO, TZNO0OMAERTEH A L—rOHFE] OLE, LETEH. LarL,
el OFSGE Y FEdlE, D b oML TR, =2— Uil
DFEEZFRDNNTLNDERE, LWIHZERbnd. telLAh, KT LEYKRTIE
TRWEBIED — 2 ik L, WD BEGEMEDS, BT A—F580 > 72D TiEe v,
EWoERNTHIOTHDLY.

INCRMZDOEHNITRRBEY, —a— RN EETOHLE (Thuy—) ZHW=0
X, BEEMICHELR L Thol2 ko977, AU MI 22— P AT EROEL D
MDILT ULINAREXTE | Lk R_RTWA DD, St BT HOWT FERE | FHERS LIS D
EET TN T 67, ZORWIIAHATHD.

HIE T CICER LERENE S — 7 3 (=a— N B2 LT =T % E]
(JFi2% 1988 4, #[3R 1996 4E) DT, —a— F U OFAFROTFROTIZR LN E
RS L, —=a— M AT K A e aDE, K ORIEIOROIRE) & BHOREKIZE
L, GCRBRLBRZEY) =a— bk [WaXdT7RAFERE ] EARTICEST-. &
MEGHFFEIC OWTIIREI TR T 5 Z L2 L, AEiTIINE AOELIZHOW TS,
T—71%, =a— b0, BRICE> THRICENW.ZHDHH00, AL FOMOHE
PP Z RO TV Lk 3,

1665-6 FELH T RICH IR A B IR - F DRI D, —=a— o, BV H o
IELEIC L DI, HEEaCL-THISEZ SN, ESELEBEL MBS
HRETHD, LHMIREL TV,

=a— FCEHITEIS, BEROBREELIT XD EXBILTWe. %, &3k

YEVenr b CERE=ZR) ol Eaf 27 Anb=a— £ Tl
1, 1984 4F, 226-7 E. Z iU, Frederick V. Hunt, Origins in Acoustics: The Science of Sound from
Antiquity to the Age of Newton, (Yale University Press, 1978) DO FReRTH 5.

B y—y T=a— RO “OovE=7 2008 ) (B 1D , 198.
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BARZ B TIn A bNDWENTH Y, —T7, JEIEB L WED BB S 2 17
KiFToHHEBRTIZ. TDOXIRWRLTFNED L D IlEE 2 L, SARKMEZ S
D>, MBI ESE LT & EEADRT LA T 20T, BEVIZEE L 72 EZE 220
HTholc, =a—bi3FEE LT, ZOEIZEfEEICTHRT 5, LrbBIE LR
BRICH D KO RErEERN 2 LRI BL & b o 72,

16724, =a— NI 7 v 7 e FNT o NR"—T 2@ U TEBOLYVRY 245, 7

— I =2 — R NZEORVERV 2B LTI v bt EofoE 2 A Z L
RO EEZTWD.

77 ORLANL, —RIZEZ LN TWVDE LD L b o EIRANEZAT, ==2—F
NCEBE B 2T 1T, —a— RSO LI T D IR R e EBR—%
W T==2— bt V7] LIRS K927 b D—% D7, 8212, MRiTE
DOF & OFHEIZIE SN T, LLETDO b DI 58 LW EOW R E T L —HH B &
EE D —% BB LARD 7. ZOBHEE, A7 ML FHoaE<H LV s &
12, 1675 FEICENLH T E - 2 DR Z BT 5 — i) o Tcalc s iz,

FZLTT—21%, =a— oo iRl 25 M, =o— MDD KRB AR

U I VB EIT BICE o Tl a2 T 5.

UL, [kl (Optical Lectures. 1672 4RI ENNTZNS, FEEICE D £ THIIR
EN7enoTn) OFE 2B NTOHR, —a— M ATHSOFEREZ LV REIZHE
L TCTHAETWD.

BOINZ, ==2—h 35 DO TEROOBOEREZRIY, ZZhbMnNENND
NEREIE LI RIS, TRz 1000205k L. ok
LAY MRERELOESICT oD L DIC), EERAICEEBENATZDOT
HD. MWL, MIEERFEO —SDOEREOLEINMNT E A EIEMHEIZ, ZORDROS &
RIS HZEERE L. LML, I ET, AT b O—2DEMZH 5 EIN,
TRCRIT D2 HES LR T, IFEAEMBIZELVWEWVWIZ LR L.
ZOMET, TEARITHELWERHICHIZEEAERZ W] < BWThotz. ZZ
TIXHEGs & EEOMIS, IR —ER b 57T Tho7t

Him e Bl AE B SE 5 2 Lo, D] oMmoGRIc bl RIS Tn .
Za— FATER EOSEEZ, o TBEREIM] 2, ==2—F UV TOFEHE
pE AT ERIESC, EROGISH L. =a— F T ERT — X 2 B
HESIZAEDED DI, —HOELEINTHOLOEFALEORENGFEEZITDLS
LHEGRDNST. £ H NI DT T, MIEEOLORR 2 Z2B¥N b HLE I T, &b
BAICHHEE FEOSBENFTE LIS T D Lol sn=2

T—71%, ZOXITLT=a— bW [FETOOMROHTROME O %,
TR L B DAVEIZBT 2B A S WV BITADICHM LT~ DL RREDTH H%.

19
20
21
22

A k-, 198.
[ I, 205.
[A I, 207-8.
[ Lk, 216.
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BHERE « BEERFEONY » 7132006 4F1C, —a— PR ERMRE AL ED
HEEIZ DUV T DR “Isaac Newton and the mystery of the major sixth” % U722, T 245405F

FEZOWTIIRENCER NS . AL FOLIZONWT, =a— U U 7OFERICE-T
=a— hOZZPENT HMFEL B> THODEDHFT LU,

Ny IE, =a— FUPERINEARYZ MLOMETH D THVIR) (scarlet) & 48]
(purple) LTS Z Enb, D00 (47 Z2—70 PEENE] & oEprzE-)
EBZTWEDR, TN =a— U U T OEREBEEG Lol LikR5.

L2L, Yy Ea®RR L CWbilY, 2O G5 H#E T “An Hypothesis hinted
at for explicating all the aforesaid properties of light,” 1672 4£) O o> TEUHI 14) (2fF
FET 72BN T, —a— FdkzYTonz Ly XnG, AOBRORME O
@@mm%k%w%@m@M®21@w®ﬁ%m&ﬁM%ﬁi5&ﬁ#t@ﬁﬁ
ZZTCIEMmsOBOkIE 3xF2 XV K&, 5%F3 L D/hEu. LR DB
IZEAETIE, TITL4XI ThHoTo) ®

Z D%, 1690 FERICEI N ] OF-OOEFEOHF T, =a— FAXMEEOED
tba5%3 &L, D% 5Mic, ST 6 FICES LT LE-T.

—a— hoik TESY 2 [L]S A3 DlIZBWT, 5 oD FEERABTHDHI;R - 3
ﬁ HEBREHEDY « T Ty« TOFOFITHIGT DL IR T
WhHMNS Liveu. | ¥

LinL=a— b 3mMRE L, 424 —7 (R 2284202 Lol
T, BOELEAY 5T ERE S w2,

BN BN ELSHIRT D] EWVWIADTFIL, —a2a— FAATKOEIDO ZFED
IR E, 6 EEA AT X T DEENLER I A X —T OSETHMEIRT 5
EELT, BALREZ

2 Peter Pesic, “Isaac Newton and the mystery of the major sixth: a transcription of his manuscript
‘Of Musick’ with commentary,” Interdisciplinary Science Reviews 31(2006): 291-306.

24 ] I, 296.

BRERFET T eyt udl bl RiEma— oD [ ICET A FRAR S EREL
7= (Isaac Newton, (Alan E. Shapiro ed.), The Optical Papers of Isaac Newton, vol. 1, The Optical
Lectures, 1670-1672 (Cambridge: Cambridge University Press, 1984).

26 Pesic, “the mystery of the major sixth” (Rifg{E 23), 296.

270 |, 296. R6FEELIE, #HlxE, D TR &, (20 [F] X0iEEmnn, £o [R)
DA Z—=T7 LD TR I0iHRWY) 7] OMOEROMBEOZ & Ths. £2gHH
D, TV T Ty YT, AREIFERDIEFEORVTS (Y rIB—a)
NELATEY, BRBEUCETZ251E, VI FLI) &H0E TRLI7 7 Y7 1okt
JET 5.

m QSFBLE063THY, 2 (206) IS,

 Pesic, “the mystery of the major sixth” (F7#B1E 23), 297.
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Ry ZEIDIRIIONT (V7T —DFZHEAEBOHEED ] LB T0HR,
EBZ =2 — M BT 7T — OB ZHEAEER L TOZn E D DTN TIEAHTRIL
BoF N TRV Fz, FoF AT r—=F, [=a— FATED L d k%o
BRI E b RIBOBENBHERT T TTnR &3k, XUy 7 ORGEHELTHD

Xy F¥NT 4 =3 L FOHIZONTS, MR RFEZHERLELS &35,
Plx=a— b BE L EOFIEZ X =01, EHEFHER] L2002 ET50
THD.

FABFFZZ ZTHRFA L2V DIE, =a— oy, TS ART MLOB ORI
T INTZDIFEENWDB RN T, H =TT AERNOIIDTBENT- BfRE R
LTWBHEWNWHIZLETHD. FELEOART FILOBOHELIZOW T O DRI,
SRR ORICEEN TV DR — 7 )V OREIOBLRIZ X 5 FRE DL
WZBIT DB E > TEREAT T O TW =D THY, FHUI-ox 0 D] okkb
Do TEER] DWW OO FIZEHOES L TV ARG Th - 7232

72770, 22— b PRBEEFEENAMOFCTRICU L 5 A L - CHlEEZ Eh
HEZEZTWEZ EARIE, F7—7%LY RO EELTRDTWVWS, FuTFvLT 4
— S IR BRI R i e T AT D L ICEEAIE S L CWADTHD.

4 BERR

Za— b OFERRO ) = FTHDLEHESNTNDINL DONDOFRHOFIZ, =2
— N U F ORI L R EINH D Z L BRI L0, 8B5S
— 7 ThHHE

T—=203 70TV P KREOHT) 2T MMIHBHFEED DL L TERPGENT
WAEDTEIND =2 — MNP EEMEICRE ZH WL LTHENL Ry Ll ~7 1%,
—a—hBFHN RO [EFEH42E2] (Compendium musicae, 1653) D7 5 w7 v —|Z &
AR D F AT EHEE LTV 5 34,

Za— F P TIR S T2 RIGED— DX, &7 X —T DORENCONTTH -T2, F—
TITYEEEe SN TWaA 7 # — T3 EIONIEHIECE, T T oz > TEHET
% T ALl &, EBE 1A 272 —7 12 5HH5WIEENLL RICE L %15 &
FEET D TR TR BNbhoT-h, [=a— F OUHOERER R D L, 1
NEPESEID —ODHEDOWTHICHBE L TWEZE W) ZENRbMnE] & LTVnE®
ZINEF-TH, =a— M IBEH TR DR L Tz bli TiERwy. ==
— hE, T 0 BRRIFHROM O B IR FEH OMRIZ LT3 > T, MiERO IS

0 [k, 297.

Guicciardini, “The Role of Musical Analogies” (R 16), 60.

%2 15 I, 60.

B r—r PNRWEFRIL, == — kTR CUL, Add. MSS 4000 (fols.104-113, 137-143),
3958(B) (fol. 31), 3970 (fols.1-15) TH D (/' —7 [=a— b UBFO “INVLE=T % i
B RifgE D, E7).

¥ y—y Tma— MR “ALVE=TE AERE) Ri#BE1) , 188-9.

¥ [EE, 194, A2 Z—T7 B0 J7EEIZOUTIE, Cohen, Quantifying Music (Ri#873: 5), 45
1,25,
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ENFHREOIE LW [BLARR] RETHEZLEZPELNIZROTNDE] OTHDHE,

—a— b, SEIFEREEORRELRMASDEEZHR LT LW E T —21T
FNTNDEY. 2L T=a— bR AHINT L YE L 0 & BRER A I L A A A T2 &
LT, UTDO Xk RB.

ZZWALBNA LI, =a— FUDNHIERDOIE LW 2 KRR A T 7 TR
FER 72D ThH T, ZhuL, EARTERAHMEAE LD &, DO Vs FRek:
BT L= ] E W BCRICE NS D Th o 2%,

UL, ==— b OFRNIEO T TR BRRO O, Sz XD EERA 2 1E-
el el e /=713 ZLTND.

= a2 — O OFHE CRICELBE O DOIX, BT FIETIRE SNT-BEx 7035
R DB YERAT 2R L2 L ThH D, [] TOHESEFITITL EWVHIENG 2
B, 12V2:1 Lok EFR LY,

X, =a— ME, BFELLMADTESH DEYE) EMEEND A7 2 —T O 4 EI%E
D, FHAEMOGER - BHREMDEHEC L TWEZDTHD. UA— RNTRT A LR,
LRV (ITETH HD) OFMAREA B C=a— BN EE THIE] LTV
ZLICHERL, BFOHEESCHIY FITOWT &0 FEIARFTE A i LTV 5.

Z—a— FUNEBRGEZER L WS T =7 ORI T, vy 71k
= a— b PRI > TERMEZ LT LTV D, 2T~y
ZIZEE, =a— M ATA 7 Z—TOnEEZEZ DT, [HEROEMFFEIZONT
DB A B 2T, PR RME O o) . Xy 7 85 H LT
I, =2 — b I 2 CTHHRR EFER O AZMEE LR S, KNOZ—T LOR
A2 AT, BROFOLAMARER (TR MMakEE2ET DL LT0nEY &
HIZ_Yy 71E, 77— b Liz=a2— b I X D& 2 B O rlReME DO EHZ W
T, 22 Thb=a— M AXMED [TH ] (sweetness) [HEHEX] (grace) & 5 \W\E [TH
\ZHEHEZ 0] (what is graceful totheean) ICE R L CW5H] L L, ==— U2 T4

S y—y [ma— NUBED NLESTE WER BHBIED , 104

7 Ak, 194-5.

® [k, 194-5.

* [5 F, 195-6.

Benjamin Wardhaugh, “Musical Logarithms in the Seventeenth Century: Descartes, Mercator,
Newton,” Historia Mathematica 35(2007): 19-36; Benjamin Wardhaugh, Music, Experiment and
Mathematics in the England, 1653-1705 (Farnham: Ashgate, 2008); C. R. Adams, “In Experiments,
where Sense is Judge: Isaac Newton’s Tonometer and Colorimeter,” Journal of the Oughtred Society

22(2012): 1-76. BT 2 FHAFCEE(L O BENEIZHOWTET V7 Ly K- W -
su A — UNRTEFR) [MEifEm—I —n v "gix b7 b L U o4,
FeFEREFNL, 20034 =2 — 7 4 7 (@EiaE T [k L BB ogm] 799E5H,
2012 4 ; EERHE [kl (230 280 & B ol e ) TEIAR & ZE—H XU o7 )
SR Y AW 5—] (FHETET, WO5E, PIIMBR), BERAKRTFSIEL
WHSERT, 1997 4F : 261-295 H.

" Pesic, “the mystery of the major sixth” (B#87E 23), 292.

2 E Lk, 292.
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FHRL Y HTe L ARBRI TSR HIBEEZ A T2 X S I b D ) LT ®,

5 FEHLESHROARDEE

LD CHIHTE CONFEREFNEICE LD D, 1966 FIC~ I WA T —L T v Z
U, 22— hUPREHLOENHEGRE Y X IATATFT LT, HOOHEEROIE Y
FHERLE Y E L2 W) Z L &FERMT 5. 1975412, FA br 7 A% —72E 1
E AN XOEHIE OB OBGRE Z < SEICTEN/RT. 1978 FFlT v R FEZD
JEHIZOWTESH T, =2 — B EFORIOELEZE X T oW ) Z L ZlRX
5. 1988 DT —7 D [=a2— N FBFEO =75 B X, —HO0ORT
L, =22— b rOERIZONTOMIEERESHEDZEEZD. —2HIE, =2—
UK AN FADEAA~DSEIE Y 7 EREYE RS ST HICE - T EE Y
WREEZHW-ZETHDH. oHIE, ==2— b OFEERROFROFIZERIZET S
Sl A R L, T2 THRMHELEZZETHD. 7—271F 20Xk 5 itz @m L ¢,
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Abstract

Mitsuo Taketani (1911-2000) was an eminent Japanese physicist. He was also a thinker on
various topics before and after WWII. The paper tries to clarify how Taketani’s thought was
formed and developed. Drawing on Taketani’s massive collection of works, these ideas can be
grouped as: 1) three stages theory, 2) theory of technology, 3) peaceful use of nuclear power, 4)
physicists’ way of thinking, 5) theory of safety and human rights.

All of his ideas are based on a strong version of scientism but not without humanism.
Taketani believed that science is a humanistic endeavor, consequently all scientists are
essentially humanists.

He also stressed the importance of practices and effectiveness of scientific knowledge
while criticizing the metaphysical philosophies for their noneffectiveness.

The paper also argues that Taketani’s thoughts were shaped by his living and educational
environments along with the historical events in the prewar time.

His thoughts inspired and guided many in the rebuilding of Japan after the war. But the
weaknesses of his thought came to be criticized too in the following several decades. Scientism
can be easily detached from humanism especially during an aggressive economic growth. In fact
the issues of human safety and human rights then became secondary to technology utilization in
Japan.

The relationship between scientism and humanism came to a sharper focus after the
Fukushima nuclear accident in 2011. It showed that science is not by itself humanistic as
Taketani thought.
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Reform of the Science Council of Japan in 2005

Kazuoki DENDA

This thesis studies whether the Science Council of Japan realized its ideals set in a major
reform act in 2005. By analyzing changes of its structure, it points out that Council remains far
from realizing those goals. It then explores reasons why these ideals were not realized.

Since its constitution, the Science Council of Japan gave the government advice and
enlightened the public as a “congress of scientists”. However, its relationship with government
grew weaker and weaker because Council repeatedly expressed opinions that went against the
government’s policies. Thereafter consultations from the government greatly decreased and
Council’s advices were no longer taken seriously by the government. Furthermore, the whole
purpose of Council itself became questioned.

In 2001 an expert panel set up under the Council for Science and Technology Policy urged
considering if the Science Council of Japan was necessary at all. The panel was set up because
the usefulness of the Science Council of Japan became a matter in the administrative reform
initiated by the prime minister Hashimoto Ryutaro. Though at first the panel suggested the
abolishment of the Science Council of Japan, nevertheless finally it allowed it to exist as a
special agency. After a set of reforms such as the way of choosing member and sectional
divisions, the Science Council of Japan was relaunched in 2005.

Nevertheless in the following ten years the necessity the Science Council of Japan remained
as an issue. In July 2014 “A Council of Intellectuals for Considering a New Vision on the
Science Council of Japan” was set up. In the following year this council reported “On the Future
Vision of the Science Council of Japan”. In addition to this, the Science Council of Japan
conducted its own external evaluation. Drawing on them, this thesis evaluates the reform in
2005 and activities of the Science Council of Japan after that year.

The reform of 2005 aimed to make the Science Council of Japan a neutral advisory body;,
like its counterpart in the United States. But the result was contrary to this. This thesis evaluates
the reform of Council as a whole by comparing it with its foreign counterparts and provides an
analysis of its recommendations. It will also remedy the shortage of analyses of its comparison
with similar foreign academies and of its comprehensive and long-term objectives.
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BRERDA X RER
Miyazawa Kenji’s “English Coast”
Yakup BEKTAS

“The English Coast” of the Kitakami River at Hanamaki

Japan’s northern city of Hanamaki is set on expansive plains at the conflux of several
rivers. The most impressive is the Kitakami River, Japan’s fourth largest by water surface. Born
in the northern mountains of this Iwate prefecture, it runs in all its splendor through the
prefecture’s biggest city, Morioka, against the background of the Fuji-like Iwate Mountain. By
the time it reaches the prefecture’s provincial town of Hanamaki, 36 kilometers farther down, it
has become even mightier, swollen along the way by tributaries. In Hanamaki itself it absorbs
three other rivers: the Sarugaishi from the east, and the Segawa and the Toyosawa from the west,
making the place a veritable city of rivers. Growing even larger afterwards, the Kitakami finally
flows to the Pacific Ocean by two mouths in Ishinomaki, after covering in total about 250
kilometers through mostly rural landscapes.

This river was a major inspiration to Japan’s popular poet and writer of children’s stories,
Miyazawa Kenji (1896-1933), and a central theme in his tales and poems.* As a youth, Kenji
must have spent a lot of time playing along its banks, and as an adult, the stream became central
to his thinking. Without it, neither the town of Hanamaki nor Kenji’s imagination would be
complete. Its significance for Kenji, actual and metaphorical, becomes especially clear in his
masterpiece, Night on the Milky Way Train (1924). The story begins with the reflections of stars
and Tanabata (Star Festival) lights in the actual Kitakami River melting into the Milky Way to
become the course of the mysterious “Milky Way Train,” traveling from north to south (from
Northern Cross to Southern Cross), like the actual river itself. The Kitakami corresponds to the
Milky Way or the “ama no gawa” in Japanese, literally “the River in the Sky.”

This river is also the subject of one of Kenji’s few non-fiction essays: one that puts on
display his highly original geological and scientific musing.? During the first summer of his
teaching at Hanamaki Agricultural High School in 1922, Kenji named a bank of the Kitakami
River where it runs through Hanamaki the “igirisu kaigan” or “the English Coast.” The name
caught on thanks to Kenji’s growing popularity after his death. It is now officially the name of
this stretch of the bank of the river, and it has become a place frequented by tourists and Kenji
pilgrims alike, drawn by the city’s promotion of it on signs and in tourist brochures.

Humanism in the name of a river bank

Why did Kenji invent this name? In his unusual essay, titled “Igirisu kaigan” (1922),
Kenji defends his calling it “kaigan” or coast, or seashore, offering careful personal and
scientific justifications.

The first is humanistic. In summer holidays, most schools took their students to the
seaside for a period of two weeks to swim in the sea and play on the beaches. The school where
Kenji was teaching science and agriculture was attended by children from poor farming
communities. They did not have the money to travel and stay at the seaside: the nearest point to

! For background information on Miyazawa Kenji, especially in connection with this paper, see Yakup
Bektas, “In Search of Miyazawa Kenji’s Ihatobu: A Short Trip to Hanamaki, Iwate,” £:47 Ut 5w 17
(2014 4£) (TiTech Studies in Science, Technology, and Culture) 17(2014): 57-64; Yakup Bektas,
Miyazawa Kenji’s “Rasu Earth People Association (Rasu Chijin Kydkai),” £i7 C{tim# 18 5-(2015
42) (TiTech Studies in Science, Technology, and Culture) 18(2015): 132-140.

2 | use Miyazawa Keniji, lgirisu kaigan (English Coast) (aozora online).
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them would have been the town of Kamaishi (devastated by the 2011 tsunami) on the east coast,
about 56 miles away. By inventing this exotic name, Kenji was telling his students not to feel
bad about not going to the actual seaside. Instead, he tried to persuade them that the banks of
their own mighty river were not a less deserving “beach.”

Why “English”? Scientifically minded, Kenji understood that the area was once under
the sea, and the “white cliffs” were evidence. This he must have learned in his study of soil and
geology at the Morioka Higher School for Agriculture and Forestry (See Figure 1). Kenji says
he named it “the English Coast,” because its white cliffs made him think of white cliffs found in
England. These were very likely those of Dover, the best known ones. But Kenji does not
mention Dover by name. He probably believed that white cliffs were common in Britain. He
writes that “when the sun shines strongly the white cliffs with fissures appear starkly, extending
along the river, and if one with a big hat walks above them, his or her shadow will be cast black
on them; it is very much like walking along white chalk cliffs that one would see in England.”
Since Kenji had no direct experience of Dover, he must have seen the pictures of its white cliffs
in magazines or books, very likely specifically in geology textbooks. Nor does he mention the
white cliffs of Alabaster Coast of Normandy in France which are of the same formation, or of
similar white chalk cliffs found on the islands of Mgn and Langeland in Denmark and Riigen in
Germany. If he had seen images of all, it is possible that Kenji was either selective or most
impressed by the Dover cliffs. Furthermore, the “English” gave a certain cachet to the name,
because “English” as an adjective since the Meiji restoration taken on a connotation of prestige
and respect. Hanamaki’s English Coast, then, deserved to be treated as a worthy coast. Children
who could not afford to go to the seaside now could boast of enjoying a glorious river bank in
the middle of their town that lacked nothing of a genuine seaside.

Figure 1: the Morioka Higher School for Agriculture and Forestry where Kenji
studied. It is now part of lwate University.

® Igirisu kaigan (my translation)
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One other reason that Kenji mentions to justify his calling this bank of the river a “coast”
is the waves created by the rapid waters of the Sarugaishi River flowing to the Kitakami River a
little upstream. This not only makes the river larger at this point but it also generates waves,
giving the impression of a seashore.’

Kenji, however, does not stop there, since these reasons might be seen as insufficient. He
goes to great lengths to find reasons that justify his calling this river bank a seashore, offering a
convincing geological explanation. One gets the impression that Kenji in his essay wants to
boast of his geological and scientific ability and knowledge.

The English Coast was once the actual seashore

Kenji’s white cliffs of the English Coast are dwarfish, small in scale in comparison with
those of Dover. Over the years, because of changes to the Kitakami River, such as dams, and
flood control structures and measures, the white cliffs have become barely visible, especially
when the water level is high.” (See Figures 2, 3 and 4) But Kenji knew well the meaning of
white cliffs: that they had been formed over a long period of time under the sea. White cliffs are
chalk or limestone, formed from the skeletons and shells and skeletons of plankton falling to the
bottom of the sea. Compressed under the pressure, they turn to rock, or white soft limestone
over a period between 136 million to 100 million (Mesozoic Period). The existence of white
cliffs along the banks of the Kitakami River was genuine evidence that scientifically,
geologically, proved that this place was once under the sea, under the Pacific Ocean. Kenji
believed the area was the sea as late as in the Pliocene Epoch, at the end of the Tertiary
geological time.®

v
7

Figure 2: A view of Kenji’s English Coast, with mudstones (white cliffs not vsible).

* Igirisu kaigan

® The best time would normally be summer when the water level is low. | visited it in March.

® The term “tertiary” was first used by Giovanni Arduino (1714-1795) as one of three (primary, secondary,
tertiary) and later four geological times (+ quaternary). It was popularized by Charles Lyell (Principles of
Geology, 1830), who divided the Tertiary into four periods: Eocene, Miocene, Older Pliocene, Newer
Piocene. The tertiary spans 66 million years to 2.50 million years ago.
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A e o N
Figure 3: A claystone like formation of the English Coast

Besides chalk cliff formations, Kenji offers further evidence: the existence here of
extensive mudrocks (fin grained sedimentary rock), which are also formed in oceans, seas, or
lakes over a very long period. They suggest that this place was once part of the sea, or inlet or a
lake, or all of these at different geological times. Coastlines in particular become places of
deposits of such mudrocks because of the effect of waves. Furthermore, even more substantial
evidence comes from fossils found in mudrocks and mudstones (mudrock of clay and stilt
stones).” The crucial proof Kenji emphasizes is fossils of oysters and seashells—salt water
creatures—found in red lava gravel found along these banks. This was further geological
evidence that the banks of the Kitakami River area were once the seashore. These fossils, Kenji
guessed, were from about a million year ago.

Kenji identifies in these mudrocks ashes and red lava gravel from volcanic eruptions of
mountains nearby, the Kitakami Mountain Range and Mt. Hayachine, for example. He lists
carbonized roots, tree branches, vegetation, and sand from dunes as being preserved in the rocks.
Wells dug on the Kitakami plains area revealed these fossils in the clay buried under volcanic
ashes. One particular item that Kenji seems to be fascinated by was those of large walnuts.
Kenji and his students collected 40 to 50 fossilized walnuts during that summer of 1922. He
knew that frequent volcanic eruptions were active agents in the local geology. He likens the
English Coast to the area near Ttaly’s Pompeii, topical at the time, because of the eruption there
of Mount Vesuvius in 1906 killing more than hundred people and ejecting very large amount of
lava.

In July, Kenji and his students (as many as 20) went to the English Coast for swimming
almost every other day after their farm work. They had great fun hunting for fossils of footprints,
walnuts and other things. Kenji writes at length how his students informed him of an unusual
animal footprint and how he instructed them to excavate it. They cut it out of the rock and took
it to the school. On rainy days they would stay indoors and Kenji would teach them about
geological periods, minerals, and stones (See Figure 5). All these activities suggest that Kenji
was good at creating in his students a sense of curiosity and wonder.

" Mudstone is defined often as a particular mudrock. The difference is not easy. It is determined
technically: by the grain size and layering.
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Figure 4: Mudrock cliffs of the English Coast near where the Sarugaishi River
flows into the Kitakami River

Figufe 5: Miyazawar Keniji, teaching geology in the summer of 1922 (t is tertiary,
d, diluvium, a, alluvium) (RINPOOQO)

The story of the lifeguard “rash judgement”

A good part of “The English Coast” essay consists of diary-like records, narrating
several stories, besides Kenji and his students’ joyful search for footprints and walnuts. One is
about the sudden appearance of a group of cavalrymen, riding horses without saddles. At first,
one gets the impression that Kenji might be dreaming: imagining an unlikely situation. But as
the story proceeds, it becomes obvious that it is an actual event. It seems that the local military
too used the river for training their soldiers and horses during summer. Kenji gives vivid details
of these cavalrymen approaching from the other side of the river opposite to the English Coast
in six rows led by an officer. Two boats carrying officers to observe the drill also arrive at the
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scene. Kenji and his students are excited that they might be about to watch a big show. But they
are disappointed as cavalrymen’s drill takes place in the shallow parts of the river. At this point,
Kenji and his students need to leave the English Coast to attend their school work. Nevertheless,
Kenji is happy to find two fossilized walnuts that day.

The second story that Kenji narrates is about a lifeguard, recalling Wordsworth’s “Point
Rash Judgement.”8 In a stroll to Grasmere Lake near their home in 1800, Wordsworth and his
two companions see a man in peasant attire angling at the lake; first they think of him of “an
idle man,” a lazy peasant avoiding farming work at a time of hard harvest labor. But as they
come closer, they realize he is in fact a very old and sick man, unable to work. He is in fact
using his best skill (angling) and trying to catch a fish to earn some money. They are now
ashamed for their rash judgement: judging by suspicion and without sufficient grounds.’

During their swimming sessions, Kenji and his students begin to notice the presence of
“a strange man,” “idling about,” presumably a lifeguard with a red band over his arm, watching
them from a distance and moving all the time. This goes on for several days. Kenji and his
students begin to refer to him as “oni,” a demon or evil person. They deem him a lazy person
and his work “completely worthless.”® They even try to make fun of him and humiliate him.
Still, the lifeguard performs his patrols as usual and to perfection. One day Kenji gets an
opportunity to talk to him and learns about his real effort and work. He understands how humble,
honest, and selfless the lifeguard has been. There had been in this town of rivers cases of
drowning, when many inexperienced youths went to swimming in them in the summer. To
prevent such accidents, the city appointed this person as a lifeguard. Kenji’s students were not
in danger of drowning but they were not the only ones swimming in the river. There were other
much younger ones swimming not in shallow parts but in deep and dangerous parts of the river:
when they saw the lifeguard coming, these children went into hiding (this perhaps explains why
they called him “oni” or demon), because he would tell them to go and swim in less dangerous
parts of the river. So, the lifeguard was doing an extremely difficult job trying to prevent any
drowning. That summer, he had already helped save two people.

Learning this, Kenji’s view of the lifeguard changes completely. He is now very much
impressed by this humble, honest, and very hard-working lifeguard who had been watching over
them, without wanting any recognition or praise or even minding their rudeness. Kenji is thus
ashamed of himself for what he had thought of him before and how he had deemed his work
worthless. He regrets that he had rushed to judgement, completely wrongly, and deplores the
frequent tendency to undervalue others’ work.

“English Coast song”

Kenji also wrote at least one song-poem to celebrate his English Coast. This was perhaps
intended for students and a way to attract their attention and raise their curiosity, although the
sentiment and thinking of poem are deep. Kenji does the same with many of his other stories.
He often composes songs (including music too for some) and poems to accompany his stories or
its characters. His “English Coast song” expresses a reflective mood, combining geology,
Buddhist cosmology, and personal feelings:

Tertiary the younger tertiary the younger
Tertiary the younger mud stone.*
The pale blue daybreak, the pale blue daybreak

8 William Wordsworth, Lyrical Ballads, with other Poems, 1800, vol. 2.

% Wordsworth calls this spot “Point Rash Judgement” in a related poem bearing the same name. Ibid.

1% Quotes are from “The English Coast”

1 The first two lines, repeated in the second stanza, are in original English by Kenji. They are reproduced
here without any change. The rest of the poem is my translation from Japanese.
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In the pale blue daybreak is my shadow

Tertiary the younger tertiary the younger
Tertiary the younger mud stone.
The light blue waves are streams that keep pouring in
Surely, this is Shura’s shore.

Kenji’s allusion to the late stage of the Tertiary geological period of this bank is clear.
More deeply, he is probably thinking of the perpetual power of water and waves over time and
space. Through his reference to Buddhist Shura, Kenji is saying that this is (and has always
been) a world of restlessness, chaos, confusion, and everlasting struggle and change beneath
what appears to be calm and fixed. On this, Kenji’s feelings, geology, and religious mythology
are in unison.

If we read it literally, it is also likely that the tributary or stream that he mentions is the
Sarugaishi River that pours into the Kitakami River a little upstream of the English Coast,
generating the sea-shore like waves there.

The “Pliocene Seashore” of Night on the Milky Way Train

Kenji began to write his sentimental Night on the Milky Way Train (1924) shortly after
the death of his beloved sister Toshiko at 22. It is now recognized as his masterpiece. The story
includes a part very much like the English Coast, and his related essay must have been very
fresh in Kenji’s mind."® At Swan Station (Cygnus) near the Northern Cross, the two protagonists,
the young school boys Giovanni and Campanella, find themselves by a beautiful bank of the
Milky Way River they had seen on the train a little while ago. The account here resembles
exactly that of the English Coast of the Kitakami River.

The sky river’s pebbles made of crystals including topaz and jade are all transparent, and
likewise, its water “more transparent than hydrogen.”** Upstream, the boys spot “under a tall
cliff a white rock plateau, the size of a football field, stretching along the river.” Becoming
curious they decide to go and explore it. At the entrance to the white rock plateau they read a
signboard, “Pliocene Seashore.” On the way, they find large, black walnuts in the rocks. But
they are not the usual walnuts. They are at least twice as big. After going further, they notice a
half a dozen people excavating: a geology professor and his assistants. The professor is
“wearing boots and thick concave spectacles™ and is busy taking down notes, while also giving
orders to his assistants, excavating using pickaxes and shovels.

When the professor notices the two boys, he says, “I suppose you saw all the walnuts.
He explains that they are 1,200,000 years old. In fact, everything along that shore is of that age,
belonging to “the latter part of the Tertiary.” The professor shows the fossils of a big animal,

9516

12 Asura (Sanskrit) or Shura or Ashura in Japanese Buddhism is one of the realms of existence below
humans. It is a sort of a Buddhist Pandemonium: a world of fighting “deities” or “demigods” or spirits
constantly at war and quarreling with each other and with other deities. They live on the peak of Mount
Sumeru and most of their world is a deep ocean.

13 Here | follow Miyazawa Kenji, Ginga tetsudo no yoru (1995, Japan literature pocket edition, no 2),
209-295. Two good translations are Miyazawa Kenji, Milky Way Railroad, (Translated by Joseph Sigrist
and D. M. Stroud, 1996), and Miyazawa Kenji, Night of the Milky Way Railway, translated by Sarah M.
Strong, in (Translated by Sarah M. Strong and Karen Colligan-Taylor, Master Works of Miyazawa Kenji
(Tokyo, 2002), 19-112.

! The quotes in English here are from Sigrist and Stroud translation, 55-65.

15 Kenji had a special liking for boots.

16 Sigrist and Stroud, 63.
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“Bosu,” saying that it is “the ancestor of present-day cow.”!’ The story of this cow too is
familiar from “The English Coast,” where Kenji talks about their discovery of the foot prints of
a large animal. Similarly, there is nothing about dinosaurs. Kenji must have been aware of the
craze for dinosaurs, but he knew well they had gone extinct long before the Pliocene epoch. The
“professor” here is very much like Kenji himself directing his young students to excavate
carefully fossils and ancient walnuts along the English Coast.

Conclusion

Kenji begins his essay and naming of the English Coast as a humanistic endeavor. He
then goes on to support the idea by genuine scientific evidence. Kenji believes that science
should serve humanistic ends, and in particular it should be used to improve the conditions of
the poor. This conviction matures and in his later works, in particular, The Life of Gusuko
Budori (about 1932), the humanistic end becomes the primary objective.

In spite of his initial humanistic mission, “English Coast” is primarily a medium through
which Kenji expresses his geological knowledge and musings, free from constraints. Common
with his most stories, Kenji goes further to develop around this invented name a series of
imageries, chiefly through songs and poems, to support the idea and romanticize it. Probably,
through such means Kenji was trying to arouse the interest and curiosity of his students (and
later his readers) in science and geology.

The English Coast thus proved to be a highly suggestive inspiration for Kenji, imaginary,
metaphorical, and in real life. His best story, Night of the Milky Way Train, which connects the
two worlds —past and present; death and life- came out of this geological musing on the English
Coast of the Kitakami River. The river flowed in more than one channel in Kenji’s mind and
heart.
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