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LASZLO LOVASZ, PRESIDENT OF THE HUNGARIAN ACADEMY OF SCIENCES

here are those whose true worth and greatness

are acknowledged and appreciated by their

contemporaries. Their achievements and

resilience in the face of hardship continue
to set an example for decades, even centuries, to
come.

There are also those — although fewer in num-
ber — whose names are inextricably linked to the
tangible results of their genius and their powers of
innovation and perseverance. Regardless of the
particular political or pedagogical system in place,
the study of their lives continues to be part of the
school curriculum. Prestigious institutions are
named after them in recognition, and those who
work and study there are conscious of their reputa-
tion and the attendant expectations.

Baron Roland E6tvos de Vasarosnamény is one
such figure in Hungarian history and science. He
was a world-renowned natural scientist whose aca-
demic achievements continue to inspire, as well as
a statesmanlike figure in the field of Hungarian
education and research.

The 100" anniversary of his death provides a
unique opportunity for the research community to
pay tribute to one of Hungary’s greatest scientists,
with, among other things, the publication of a col-
lection of essays in honour of E6tvos’s work.

The scale of the editorial task was well-nigh
overwhelming. Even compiling a list of keywords
to summarise his extremely rich life’s work is a
lengthy undertaking. Without aiming to be exhaus-
tive, we can highlight the following from among
Eo6tvos’s achievements: his measurements con-
firmed the validity of the first hypothesis of Albert
Einstein’s general theory of relativity, the equiva-

lence principle. The E6tvos rule describes the tem-
perature dependence of the surface tension of a liquid,
while the Eotvos effect explains the weight differ-
ence in eastbound or westbound bodies as a result
of the Earth’s rotation. With the foundation and
culmination of the above, as an experimental phys-
icist, he created a torsion balance, the Eotvos bal-
ance, which demonstrated the equivalence of grav-
itational and inertial mass.

In his role as chair of a ceremonial meeting of
the Hungarian Academy of Sciences on 12 May
1901, he presented the essence of his invention as
follows: “This instrument is merely a simple, straight
bar, specially charged at each end, and insulated in
a metal case to protect it from changes in the air
and changes in temperature. Each individual mass,
whether near or far, exerts an orienting force on
this bar; however, the wire from which it is sus-
pended resists, and while it resists it twists, and the
degree of the twist indicates the exact magnitude
of the forces that are acting upon the bar. It is a
Coulomb’s balance, and that’s all there is to it. It is
simple, like Hamlet’s pipe — you merely have to
know how to play it; just like a musician who can
delight with wonderful variations, so with this bal-
ance the physicist, with no less wonder, can deter-
mine the subtlest variations in gravity. Thus we are
able to gaze into the Earth’s crust to a depth that
neither our eyes nor our longest drills could ever
reach” Through his achievements, as well as through
the clarity of his thinking and the eloquence of his
expression, he proved himself to be the worthy in-
tellectual heir of his father, the third president of
the Hungarian Academy of Sciences, writer, poet
and lawyer Baron J6zsef E6tvos, a prominent Reform
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Era politician who was minister of religion and
public education.

He was also the respected intellectual successor
to and a follower of Count Istvan Széchenyi, the
founder of the Hungarian Academy of Sciences. In
the words of E6tvos, “Academies are not just scien-
tific, but also national institutions. They are na-
tional institutions indeed, insofar as the subjects of
their research are the language and literature, his-
tory, economics, social and natural conditions of
our nation, and likewise they are considered as na-
tional institutions in that they express through
their endeavours the scientific aspirations of a na-
tion and enter the world’s scientific arena under its
banner” More than a century ago, well before the
scientific and technological revolution, he made it
abundantly clear that science is an international
pursuit, but that, within the cross-border field of
science, Hungarian researchers were obliged to ac-
commodate themselves to the Hungarian Academy
of Sciences: “The Hungarian Academy of Sciences
represents the Hungarian port in the world ocean
of sciences; the lighthouse keeper must ensure that
the light remains in one place, but is always shining
brightly so that it can be seen in good and bad
weather alike by all, but above all by the Hungarian
sailor”

He was a national liberal in the noblest sense of
the word. His sensitivity to social issues predes-
tined him to assume a political role, although he
was not a born politician. While serving as a min-
ister, he expanded the network of public schools
and introduced the law on the emancipation of the
community of the Jewish faith to the Upper House,
concluding the reforms initiated by his father,
Jozsef Eotvos.

As researchers, we often mention how excel-
lence should be the only standard in the field of
science. The current Excellence Programmes run
by the Hungarian Academy of Sciences are sup-
porting dedicated young scientists to follow in the
footsteps of today’s leading researchers. In the
early 21* century, if we are looking for historical
examples of the nurturing of talent, one of the

most important is the frequently cited institute
originally known as the Baron E6tvos Jozsef Col-
legium, established by Roland E6tvos, an intellec-
tual workshop of international reputation that has
been cultivating Hungarian talent for more than
120 years, and where “the intellect is free to serve”.
Launched in 2016, the Academy’s Content Peda-
gogy Research Programme draws on E6tvos’s con-
cept of the “scholar teacher” As president of the
Hungarian Academy of Sciences, Roland E6tvos
successfully encouraged wealthy individuals to set
up scholarships to support the research activities
of teachers. His successors at the Academy today
are likewise encouraging cooperation between
teachers and researchers in order to promote new
scientific achievements and even the introduction
of new disciplines in the public education system.

The writer honours Roland E6tvds not only as
a scientist and university professor who achieved
international acclaim, but also as the president of
the Academy, who, seizing the opportunity offered
by the improvement in the Academy’s operating
conditions following the Compromise of 1867,
strove to make Hungarian scientific life part of the
international scientific world, which was bringing
to light historically significant findings at the turn
of the 19" and 20 centuries. “Let us strive to make
our nation Hungarian, and not only Hungarian but
also educated, and, as such, to stand tall among the
larger, more powerful European nations’, he ap-
pealed; with the strengthening of the sciences in
Hungary, under his leadership the Academy suc-
cessfully established multilateral ties with the in-
ternational scientific community, becoming a found-
ing member of the International Association of
Academies in 1900. E6tvos’s reputation, as well as
the international recognition of Hungarian science,
are also clearly demonstrated by the fact that the
torsion balance was presented at the World Expo-
sition in Paris that same year, where it won an
award.

I wrote above of the overwhelming task facing
the editors responsible for compiling the present
volume. Besides the editors, more than a dozen



foreign and Hungarian authors, including academ-
ics, have committed themselves to providing the
public with a comprehensive and entertaining por-
trait of Roland Eo6tvos, scientist and scientific or-
ganiser, the father of instrumental geophysical re-
search, public figure, intellectual aristocrat and
citizen of the modernising Hungary of the fin de
siecle. At its session in November 2017, the Gen-
eral Assembly of UNESCO adopted a resolution to
commemorate the 100" anniversary of the death
of Roland E6tvos together with the people of Hun-
gary. This memorial volume has therefore been
published in English as well as Hungarian.

LECTORI SALUTEM!

“... our work will never be complete in the field
of science’, E6tvos said in his inaugural address to
the Academy. Even as I hold this memorial volume
in my hand, we should not deceive ourselves into
thinking there is no longer any point writing new
articles or books about this physicist who died one
hundred years ago. Nevertheless, we can be cer-
tain that this is the most complete and attractive
publication to date, by means of which the present-
day admirers of Roland E6tvos are commemorat-
ing this exceptional scientist.



LASZLO BORHY, RECTOR OF EOTVOS LORAND UNIVERSITY

ne of the defining characteristics of the

permanent passage of time is that, what-

ever challenge is posed by the eternal ne-

cessity of embracing change, each pre-
cious and memorable moment is filled with at least
as much ardour. Although, like most calendar years,
2019 marks the anniversary of many past events,
as rector of the E6tvos Lorand University, I can as-
sure you that one of these events is particularly
special. Anyone with an interest in the world of
science, politics or education knows that 2019 is
the centenary of the death of Roland E6tvos.

On the occasion of this landmark anniversary,
organisations closely associated with his name and
work have announced a year-long series of com-
memorative events (including the publication of
this memorial volume) to honour and celebrate his
merits and achievements. The aim of this volume
is none other than to present the extremely diverse
undertakings associated with this great scholar,
politician, university professor and academician,
as well as to offer readers a portrait of his remark-
able career in its entirety.

Roland E6tvos was born on 27 July 1848, in an
era when individuals faced exactly the same chal-
lenges as would soon put the entire world to the
test at the time of his death in 1919, and at the be-
ginning of the 20" century. His life was framed by
major events in both Hungarian and world history;,
which, far from auguring well, were rather charac-
terised by the ever-changing nature of power rela-
tions. Among these circumstances, it was his fam-
ily that proved to be a solid base and inspiration for
him throughout his life. His father, Baron Jézsef
E6tvos, was an exemplary figure.

Baron Jézsef E6tvos was a lawyer, writer and
politician, as well as the minister of religion and
public education in the Batthyany Government
and later in the Andrassy Government. He stood
as an example for his son not only in terms of his
principles and political role, but also in Hungarian
scientific life, being president of the Hungarian
Academy of Sciences between 1866 and 1871. Edu-
cation was an issue that was particularly dear to his
heart, as it would be later for his son. As soon as he
had an opportunity, he embarked on educational
reforms that included the adoption of a law on el-
ementary education in public schools.

Although, inspired by his father, Roland E6t-
vOs initially studied law, his interests gradually
shifted towards science in the course of his paral-
lel studies.

His father can be commended — and in hindsight
we can be grateful to him — for heeding his son’s
wishes and allowing him to continue his studies in
Heidelberg, where he attended lectures given by
great contemporary scientists.

After obtaining an excellent doctoral degree
with summa cum laude distinction from the Uni-
versity of Heidelberg, he returned home to con-
tinue his research in physics and become a univer-
sity lecturer. His dedication to teaching is clearly
illustrated by the fact that he was entirely untroubled
by the general public’s surprise that he, holding
the rank of a baron, pursued academic ambitions.
In 1883, a decade after being elected as a corre-
sponding member of the Hungarian Academy of
Sciences at an extremely young age, he became a
full member of the Academy, and was elected its
president a few years later, in 1889. In this capacity,



he regarded as his most important tasks the nur-
turing and dissemination of science and literature
in the Hungarian language, as well as the promo-
tion of greater respect for scholars and universities.

Universities were particularly important to him,
as he considered them to be the repositories of in-
dependent thought. It was no coincidence that, be-
tween 1891 and 1892, he held the position of rec-
tor of the Budapest University, which is known
today as Eotvos Lorand University. Following in
his father’s footsteps, he became minister of reli-
gion and public education, which gave him an op-
portunity to express his views in a political role
between June 1894 and January 1895. During his
brief time in office, he established several new
public elementary schools and increased remuner-
ation for teachers. He handled nationality issues
with extreme sensitivity, and was likewise sensitive
to the fates of poor but talented young people. The
Baron Eotvos Jozsef Collegium was founded for
their benefit, again at the initiative of Roland E5tvos.

After retiring as president of the Academy in
1905, he devoted the rest of his life to teaching and
research in the field of physics. It is an interesting
coincidence that 8 April, the day of his death in
1919, was the same day on which Istvan Széchenyi
(“the Greatest Hungarian”) had died 59 years earlier.

A brief survey of his life shows Roland E6tvos
to have been a truly versatile and talented indivi-
dual, who endeavoured to serve others through his
own undertakings at all times. He was a dedicated
scholar, researcher and educator. As a minister, he
was committed to the good of the people. As the
president of the Hungarian Academy of Sciences,
he devoted himself to enhancing respect for sci-
ence and education. When rector of the Budapest
University, he was as committed to the values en-
trusted to him, as he was to the pursuit of individual
sporting activities that contributed to individual de-
velopment. Few people are aware that the estab-
lishment of the Budapest University Athletics Club
(BEAC) is linked with his name, and that he was
the first president of the Hungarian Tourist Asso-
ciation.

LECTORI SALUTEM!

His passion for mountaineering and hiking is
commemorated today by the Baron Roland E6tvos
Hikers’ Lodge.

However, while success and achievements are
clearly visible with hindsight, we reach them only
by making difficult and responsible decisions, the
final outcome of which remains shrouded in the
mists of the future. In this context, our own values
are our only guide, along with the experiences ac-
cumulated and passed on to us by our predeces-
sors throughout their lives. After all, growing up
in the everyday sense of the word is a mere bio-
logical process that takes place independently of
our will, but rising to the challenges that face us is
an entirely different matter. It demands a volun-
tary commitment to a journey on which we are
able to surpass our former selves, and, based on
the knowledge available, fight our own battles in
a way that our achievements and experience en-
rich those who come after us. That is why it is im-
portant to take stock of our achievements from
time to time and to be aware of what is worth pre-
serving. We should at the same time demonstrate
our respect towards the original and true owners
of knowledge.

As rector of Eotvos Lorand University, I am
proud that our university bears not only the name
of Roland Eo6tvés, but also shares his values and
preserves his legacy. As the Latin proverb says:
Nomen est omen. It is an obligation that we are
delighted to fulfil, especially because his thinking
has stood fast through the storms of time. For,
if the problems facing what was in his time regarded
as the accelerated world of the 19" century could
be remedied by a comprehensive intellectual ground-
ing, the individual of today should not remain un-
armed for the struggle, because rapid intellectual
adaptation to change is now an essential aspect of
life. At the same time, it is in the fundamental interest
of us all that constant innovations based on our com-
mon traditions become an integral part of our lives,
and thus evolve into genuine values in the long term.

Surveying the legacy of Roland E6tvos as a whole,
I believe that this volume, with its richly illustrated
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and scientifically invaluable studies, is a worthy
contribution to the series of centenary-related com-
memorations, the events that present specific as-
pects of E6tvos’s life, together with the commemo-
rative stamps and medals.

I would like to express my gratitude and appre-
ciation to the organisers of the commemorations
and those responsible for compiling the present
volume for their outstanding professionalism.

However, special thanks go to you, the readers of
this book, for being among the most important
participants in bringing to life the past of Roland
Eo6tvos and contributing to the joint commemora-
tions by browsing these pages.

I sincerely hope you will find this volume both
useful and entertaining.



MIKLOS RETHELYI, CHAIRPERSON OF THE HUNGARIAN NATIONAL

COMMISSION FOR UNESCO

ROLAND EOTVOS
27 JULY 1848 — 8 APRIL 1919

oland E6tvos can be described as extremely

talented, multifaceted, goal oriented, metic-

ulous and methodical. After high school

graduation he went to Germany for three
years and, in contrast to the expectations of his
father, chose to study science instead of law at the
world-renowned German universities. In spite of
this disagreement, their correspondence, which
was widely quoted by Izidor Frochlich in his talk
The Memory of Baron Lorand Eétvids at the general
meeting of the Hungarian Academy of Sciences,
reveals a warm and harmonious relationship be-
tween father and son. The correspondence shows
a beloved son beginning to live his own life,
asking for his father’s help and accepting his
father’s decisions, sometimes even when they go
against his own wishes. He asks his father to sum-
mon him home from Konigsberg earlier than
planned in order to give a legitimate excuse for his
premature departure — “I don’t have enough pa-
tience to wait for the end of the semester: Iwouldn't
want to make it public here’, he wrote home. His
father disagreed, because he could not believe that
the “teachers’ lectures would be worthless, and
even in this case that his son would be unable to
learn from them” Thus he persuaded Roland to stay,
which he did. It turned out later that his father’s
advice was valuable and Roland left Konigsberg at
the end of the semester with positive memories.
Driven by his insatiable thirst for knowledge, Ro-
land had serious plans to participate in an Arctic
expedition — and again he requested his father’s

consent. The answer was discouraging: it would
cause his mother unbearable anxiety, as she would
imagine her son to be in constant danger. An ad-
ditional argument against the expedition was that
he would “miss at least a year of study, even if he
returned in good health, which was far from cer-
tain.” “Stay at home this time: you can always go by
yourself later,” his father wrote.

Between 1867 and 1870, attending the lectures
of distinguished professors and participating in
their laboratory work carried out in German uni-
versities, Roland E6tvos formulated his intellectual
and scientific objectives. His regular correspond-
ence with his father played a key role in this pro-
cess. The chosen career involves the kind of activi-
ties “that make one’s heart beat faster” (and) “we
must remain faithful to it, even in the face of hard-
ship” — wrote the young Roland E6tvos, continu-
ing:

“Since each individual is forced to act for the
benefit of humankind to the best of his or her abil-
ities,” he wanted to do something for humanity in
his own country; his most important task being to
contribute to the erudition of the country, by
which he meant intellectual refinement and the
dissemination of science.

The memory of Roland Eotvos has been en-
riched by the United Nations Educational, Scien-
tific and Cultural Organization (UNESCO) in two
respects:

On the one hand, Three documents related to
the two most outstanding results of the work of Roland
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Eotvés were included in the UNESCO Memory of
the World Register in 2015. The goal of the Mem-
ory of the World programme is to record and pro-
tect the most valuable elements of the world’s doc-
umentary heritage.

On the other hand, following the joint celebra-
tions with UNESCO of the anniversaries of Janos
Szentagothai, Gyorgy Solti, Robert Capa, Miklés
Ybl, Odoén Lechner, Ignic Semmelweis, Fléris
Rémer, Bishop Saint Martin and Zoltan Kodaly, in
2019 Hungary is commemorating the centenaries
of the deaths of the physicist, geophysicist and in-
novator of higher education Roland E6tvos (1848—
1919) and the painter Tivadar Csontvary Kosztka
(1853-1919) together with UNESCO and its 193
Member States.

=

N

Mathematician and university professor Lajos
David (1881-1962) published an article in praise
of Roland E6tvos in the 1919/7 issue of the literary
magazine Nyugat, which he ended with the follow-
ing lines:

“And how spontaneously he is able to commu-
nicate his thoughts, taking apart the tangled
threads of reality. Only at the end does his audi-
ence become aware of how difficult the road has
been, and of the depths over which he has led them
to incredible heights. When this happens, we can
only agree how right he is to expect greater things
from our universities, first and foremost when
there are active scientists teaching there who are
thinking creatively rather than merely remember-
ing accurately”

: 100th anniversary of Roland Eétvés
: (1848-1919), physicist, geophysicist,

- and innovator of higher education

United Nations .
Educational, Scientific and -
Cultural Organization .

Commemorated in association with UNESCO
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J6zsef E6tvos (1813-1871)

“Father, to whom I owe my life on Earth!
Who raised me and shaped my intellect,

I sacrifice it to the country of my birth,
To those who deem it worthy of respect.”




oland E6tvos (in Hungarian his first name is

Lorand) was born on 27 July 1848 in Buda.

His father, the writer and politician Jézsef

(Joseph) Eotvos, recalled the day in a letter
written to his son on his 20" birthday:

“The day you were born was one of the most
painful days in my life. After giving birth, your
mother’s life was in danger. In the city, the mighty
people were in revolt, and, as I sat by my wife’s
bedside in hope and despair, the alarm bells were
ringing out from the towers of Pest-Buda, filling
the silence of the night, and a steady stream of
messages arrived summoning me to a meeting of
the Cabinet. I had never known such suffering
as during those hours, until, at around dawn,
Dr. Balassa informed me that your mother was no
longer in danger, and I kissed her and hastened to
the city. Now it seems that, through grace, fate is to
make up for what I suffered at that time by so or-
dering that it should be you, who unconsciously
inflicted my torment, who now brings me the greatest
pleasures in my life. May Heaven grant you a long
life, healthy in mind and body, and bring you a
sense of self-fulfilment. I am unable to wish you
more, convinced as I am that you are more de-
manding of yourself than I could ever be”

At the time this letter was sent to his son in Hei-
delberg, Jozsef E6tvos was 55 years old, and once
again serving as minister of religion and education,
as he had been 20 years earlier. Although the de-
manding work that came with this role affected his
health — who could know then that he had only three
more years to live? — this doting father, who raised
his children with such concern and devotion, re-
mained a role model for his son throughout his life.

The first two years of Roland’s life were spent in
Bavaria, living near Jozsef Eotvos’s sister Julia,
where — after the killing of the minister of war Latour
by the mob in the Vienna uprising and the stabbing
of the Austrian field-marshal Lamberg in Hungary
— the family had fled via Vienna with their daughters,
aged 1 and 2, and the infant Roland in October
1848. Agoston Trefort and his wife, Jozsef E6tvos’s
sister, accompanied them in their flight. They did
not return to Hungary until the end of November
1850. In 1854, Trefort’s only son was born, and a
second son was born to the E6tvos family, although
he died very soon from diphtheria. Six-year-old
Roland took it very badly, and his parents were so
worried about him that they kept him at home at
the slightest suspicion of illness or infection. He
was thirteen when Jézsef E6tvos asked his friend,
Tivadar Pauler, to recommend one of his law students
as a tutor for his son, who was attending the Piarist
Grammar School in Pest. Pauler recommended
two students, and E6tvos accepted both of them.
This is how 27-year-old Gusztav Keleti and 22-year-
old Tamas Vécsey became Roland’s teachers. Gusz-
tav Keleti later abandoned the legal profession to
become a painter, and he endeavoured to develop
Roland Eotvos’s skills in the fine arts and draw-
ing, with some success. Following in his father’s
footsteps, as an adolescent Roland E6tvés wrote
poems and kept a diary, in which he made sketches
during his excursions. He was a keen walker. Not
only did he enjoy reading books, he also took
pleasure in observing and studying the natural
world.

His father noticed Roland’s special interests
and obtained relevant books for him. He hired
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Agnes Rosty, wife of Jézsef Eotvos (1825-1913)

“Butterfly, flower, each living thing,
Oh mother dear your blessings sing,
While one who owes you all, alone
Is lost for words: your son.”




mineralogist J6zsef Krenner, who was the same age
as Tamads Vécsey, as a tutor, and introduced his son
to the chemist Kéaroly Than, who was the same age
as Gusztav Keleti, and who immediately took
Roland under his wing, allowing him to carry out
experiments and make measurements in his uni-
versity laboratory. (Mér Than, the brother of
Karoly Than, also painted Roland’s mother. A close
relationship developed between the Than and E6t-
vOs families.)

In 1865, Roland Eotvos successfully passed the
baccalaureate exam at the Piarist Grammar School
and, just as expected, enrolled in the Faculty of
Law at the University of Pest. He completed his
first academic year in 1865/66 and made friend-
ships, although the lectures and subjects on offer
failed to satisfy his interests. In the meantime, he
studied mathematics with Otté Petzval, mineral-
ogy with Jézsef Krenner, and astronomy with
Gusztav Kondor at the university. At the end of
March 1866, towards the end of his first year, the
18-year-old wrote to his father: “I am compelled by
ambition and a sense of duty that binds me not
only to a privileged nation, but towards all of hu-
mankind; to satisfy these two passions, and to sat-
isfy them while maintaining my independence as
an individual, is my purpose in life, and I find that
I can best fulfil them by pursing a scientific ca-
reer... Through the books you have given me, you
yourself have contributed to my advancement. But
can I study from them on my own? I am studying
mineralogy, but I do not know any minerals; [ am
studying geology but the simplest formations puzzle
me; I am studying zoology with no animals and
botany with no plants — in short, the natural sci-
ences with no nature. I believe that this problem
could be resolved at a foreign university, under the
guidance of good teachers..”

Karoly Than recommended that Roland should
attend university in Heidelberg, where his former
teacher, Robert Bunsen, was professor of chemis-

17
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Kéroly Than (1834-1908)

Chemist, member of the Academy of Sciences, and
distinguished public lecturer at the University of Pest from
1862. In 1858, he was made doctor of chemistry at the
University of Vienna. From there, he won a scholarship

to Heidelberg, where he continued his studies in Bunsen’s
laboratory. Roland E6tvos’s first lectures were delivered

in the small hall at the Institute of Chemistry, which had
been constructed according to his plans.

try. Bunsen was only two years older than Jézsef
Eo6tvos, and they knew one another. However, in
1867, the year of the Austro-Hungarian Compro-
mise, when Jézsef E6tvos was reappointed as min-
ister in the Austro-Hungarian Monarchy, it was
not an easy decision to allow his son to attend a
foreign university, bypassing Vienna...
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will never forget the moment my train arrived

in Heidelberg station along the Neckar Valley.

I was happy just being able to breathe the same

air as those erudite men whose fame had brought
me here... And how did we study in Heidelberg?
We enrolled for no more than 20 or 25 hours of
lectures per week, but we did actually attend the
lectures we'd chosen. We weren’t content to merely
listen, we also made notes on what our teachers
said, and, based on these notes, made more or less
extensive lecture notes for ourselves at home... In
Germany, there is no requirement that a univer-
sity professor write a textbook that he then reads
out at his lectures..” wrote Roland E6tvos in an

open letter to the minister of religion and educa-
tion Agoston Trefort, which was published in the
journal Budapesti Szemle in 1887.

Most of the notes that Roland E6tvos made in
Heidelberg have been held in the Manuscript
Library of the Hungarian Academy of Sciences
since 1972 and are freely accessible. At that time,
the German universities did not have autumn and
spring semesters, but rather winter and summer
semesters. In the winter semester of 1867/68, Ro-
land Eo6tvos had four hours a week of algebra and
five hours of experimental physics in the morn-
ings, while he also had lectures in the afternoons,
including one on meteorology. He attended semi-
nars on Saturdays. After the summer semester of
1868, he decided to choose physics under Kirch-
hoff as his main subject, rather than chemistry un-
der Bunsen during the third semester. The slightly
old-fashioned Bunsen had less of a hold on him
than Kirchhoff, a more dynamic lecturer in his
early forties. Eotvos particularly enjoyed Kirch-
hoft’s laboratory, where the professor evaluated
his work according to the accuracy of his measure-
ments. To achieve top marks, he had to produce
more accurate measurements than Kirchhoff.

Gustav Robert Kirchhoff (1824—1887)

He completed his university studies in his hometown of
Konigsberg, before obtaining his doctorate in Berlin. His
dissertation focused on the laws related to the electric cir-
cuits that he had worked on during his years at university.
This makes the name of Kirchhoff familiar today to high
school students throughout the world. He went to Breslau
(now Wroctaw, Poland) with the support of Robert
Wilhelm Bunsen (1811-1899), with whom he then went to
Heidelberg. The topical questions of light and thermal radi-
ation were among Kirchhoff’s favourite research subjects.
Kirchhoff’s law of thermal radiation is part of the university
curriculum today, while Kirchhoff’s diffraction formula for
modelling the propagation of light features even now only
in specialised university lectures. In 1875, the Department
of Theoretical Physics was established specifically for
Kirchhoff at the University of Berlin. It is worth noting

that a similar department had been established at the
University of Pest four years earlier, for Roland E6tvos.
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Kirchhoff and Bunsen in Heidelberg

In Heidelberg, Bunsen and Kirchhoff worked on

the development of spectral analysis, the most exciting
physico-chemical method of material analysis in the
19" century. They also identified two previously
unknown chemical elements: rubidium and caesium.

He managed to do this on several occasions, thus
winning the confidence of his teacher. The profes-
sor, who was of relatively short stature and often
suffered pain in his legs, had no ambitions as a
mountaineer, rather impressing E6tvos with the
superiority of his intellect.

Gustav Robert Kirchhoff was born in Konigs-
berg, where he attended university. He studied
physics under Franz Neumann, who, along with
Wilhelm Weber who was at that time working with
Gauss in Gottingen, was regarded as one of the
leading physicists in Germany. His mathematics
tutor was Friedrich Richelot, whose daughter
Kirchhoff later married. On 30 June 1868, E6tvids
visited him to congratulate them on the birth of
their fifth child. Kirchhoff advised him to spend a
semester in Konigsberg, under Professor Neumann.

View of Heidelberg
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Just as Than had done, Kirchhoff directed Roland
Eo6tvos toward his own favourite professor. Accord-
ingly, E6tvos spent his fourth semester, the summer
of 1869, in Konigsberg. However, it was a decision
that almost brought an end to his scientific ambi-
tions. He was unable to understand the mathematics
that was used in the lectures at Konigsberg, and his
love of the natural world was pulling him in an en-
tirely different direction: he wanted to join an expe-
dition to the North Pole. To do so, he needed to con-
tribute a certain sum of money, which Roland hoped
his father would provide. As a concerned father, and
with excellent pedagogical reasoning, Jézsef E6tvos
advised his son against this venture, persuading Ro-
land to continue his university studies back in Hei-
delberg, where, with his prodigious stamina, within

oland had only six more months to benefit
from his father’s presence: J6zsef E6tvos died
on 2 February 1871. The young 23-year-old,
aware of the responsibilities that now fell to
him, took the sad news as a mature adult. He be-

the space of a year he had worked his way up to be
among the very best. Meanwhile, during Roland
E6tvos’s time in Konigsberg, Kirchhoff’s wife con-
tracted tuberculosis and died. The way in which
Kirchhoftf managed to adjust to this change in his
circumstances must have provided something of a
role model for E6tvos. He took care of his children
and continued to give his lectures, merely taking a
temporary break from writing publications. When
Eo6tvos applied to take his doctoral examination at
the end of the sixth semester, his favourite professor
invited Bunsen and the new professor of mathemat-
ics, Konigsberger, to be his fellow examiners. He
passed with flying colours: in July 1870, Roland E6t-
vOs obtained his doctorate summa cum laude from
the Ruperto Carola University in Heidelberg.

haved just as his father would have expected: he
remained strong and did everything he could to
establish his scientific career. He drew on some au-
thoritative figures for support: Karoly Than, Otté6
Petzval and Anyos Jedlik helped him on his path.
A month after his father’s death, he applied to the
Faculty of Arts for an associate professorship in
mathematical natural sciences — known today as
theoretical physics. And why this particular disci-
pline? Because the Department of Natural and
Power Engineering (that is, experimental physics)

Anyos Jedlik (1800-1895), Benedictine university
professor

Between the ages of 40 and 78, Anyos Jedlik was a professor
in the Department of Natural and Power Engineering

(i.e. experimental physics and mechanics). In 1848, the year
of the Revolution, he was dean of the Faculty of Humanities
in Pest, and in 1864/65 he became rector of the university.
In 1850, he wrote the first Hungarian university textbook
on physics, introducing a number of Hungarian technical
terms, and he gave his wholehearted support to the
professorial appointment of 23-year-old Roland E6tvos.



“Certificate” awarded by Otté
Petzval (1809-1883), confirming
that Roland Eotvos, while
preparing for his baccalaureate,
successfully mastered

the principles of higher
mathematics during

private lessons.

Artistic confirmation that Roland
Eo6tvos became a supporting
member of the Hungarian Royal
Society of Natural Sciences

in 1873. Signed by: Karoly Than
and Kalman Szily (1838-1924),
then general secretary

of the society and editor-
in-chief of the journal
Természettudomdnyi Kozlony
(Communications in Natural
Sciences).
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was headed by Anyos Jedlik, and he wished to do
things in his own way.

Less than two weeks later, he was associate pro-
fessor of “the higher natural sciences’, and barely a
year later became a corresponding member of the
Hungarian Academy of Sciences. In 1880, in his in-
augural lecture, he recalled the beginnings of his
career as follows:

“I endeavoured to enter the field of scientific
undertakings in Hungary as a young man with
keen ambition but with no personal merit, and I
discovered that every door opened before me, as if
by some magic word, and I found helping hands on
every side, offering to support my first steps. This
magic word was the name of my late father, my
most valuable inheritance, a constant reminder
that I must live up to it through my work. I had
never been so keenly aware of this as when the
prestigious Academy admitted me as a correspond-
ing member. To earn this honour, and to prove
myself worthy of it, will be one of the greatest ambi-
tions of my life”

ncouraged by his mother, he began to think

more and more about starting a family. He

met Gizella Horvéth, five years his junior,
while skating one winter. As a “young lady

from a good family’; the match was acceptable for
his mother: Gizella’s father was Boldizsar Horvath,
minister of justice in the first post-Compromise
government. The young couple quickly fell in love.
They became engaged in May 1875, and in July,
the day after Roland E6tvos’s 27™ birthday, they
were married. Although the wedding took place in

And prove it he did. In terms of scholarly en-
deavours, his role model was Gustav Kirchhoff.
Initially, he continued to pursue the topics in which
he had been involved in Heidelberg: he gave lec-
tures at the university in theoretical physics on the
subject of physical optics, delivered the paper “On
the Law of the Action-at-a-Distance as Deducted
from Vibration Theory” at a session of the Acad-
emy, and lectured on the theory of capillarity at the
Society of Natural Sciences, presumably on the basis
of Franz Neumann’s lectures in Konigsberg.

His was no easy task, as he had learned all the
physical terminology in German and had to trans-
late it into Hungarian. While working in Neu-
mann’s laboratory, he had developed a precise,
original method for measuring the surface tension
of liquids, which had earned him praise from the
renowned professor. He soon began to work on
this research topic at his home institute by himself.
His young teaching assistants, who included Jené
Klupathy and Géza Bartoniek, assisted him with
the measurements.

Marienbad (now Maridnské Lazné, near the Czech-
German border), rather than in Hungary, a Catho-
lic priest from Hungary officiated at the ceremony,
which followed Hungarian tradition. They travelled
to France for their honeymoon.

One year earlier, in 1874, Roland E6tvos had al-
ready won the right to lecture on experimental
physics at the university, and for this purpose he
was authorised to use Jedlik’s laboratory. However,
in order to distinguish his course of lectures from
those given by Jedlik, he advertised it as “General



Building D, constructed in 1886, where Roland E6tvos
lived, taught and carried out his experiments, is now
a historic site of European physics

The series of measurements by E6tvos, Pekar and Fekete,
which they submitted for the Beneke Prize, were under-
taken here using the E6tvos balance. In 2018, a commem-
orative plaque was commissioned by the European
Physical Society and the E6tvos Lorand Physical Society.

Experimental Science’, taught for five hours per
week. A handwritten lithograph of notes from this
lecture has recently come to light, in which the in-
fluence of his German university studies is clear.
However, it must have been his own decision to
teach the laws of Newton in their original form,
also in Latin (Newton himself never saw the Eng-
lish version of his book...). Interestingly, E6tvos
finished the academic year with lectures on sound
and light, two subjects to which he may have been
attracted through the lectures of Helmholtz, whose
popular scientific presentations he translated from
the German with Jené Jendrassik in 1874. E6tvos’s
views on physics at that time are also reflected by
his reading of “On the Question of Action-at-a
Distance’;, given at the General Assembly of the
Academy in 1877 and published in the 1877 Year-
book of the Hungarian Academy of Sciences.

Gustav Kirchhoff, whose concepts regarding
research in physics were adopted by Roland Eot-
vos, moved from Heidelberg to Berlin in 1875, to
the department of “mathematical physics’, which
was established specially for him. It is interesting
in itself that the University of Pest had a depart-
ment of theoretical physics before Berlin...

In 1878, Anyos Jedlik retired at the age of 78.
From that time on, Roland E6tvos, both as a father
and as the head of the institute of experimental
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physics, had to live up to his own strict standards.
In 1881, he attended the International Electrical
Congress in Paris, as a representative of Hungary.
Karoly Than went with him to the Congress, while
Gustav Kirchhoff participated as a representative
of the German Empire. They must have met there,
although no document of the meeting has sur-
vived. Understandably, even in Paris E6tvos was
thinking more about his own small daughters (Ro-
landa, who was born in 1878, and Ilona who was
born in 1880) than details of the latest inventions
in electricity, which were anyway difficult to fol-
low. “There are an awful lot of frauds, he wrote to
his wife back home. In 1882, he purchased a villa
surrounded by many acres of park in Szentlérinc,
where he was able to spend the summer months
with his family, and in 1883 construction work be-
gan on a new physics building near Karoly Than’s
Institute of Chemistry. The designers consulted
Eo6tvos, and, as was customary at that time, cre-
ated a director’s apartment for him in Building D.
For E6tvos, the time had come to publish the the-
oretical and experimental results of his capillary-
related research in a foreign language, and this
happened in 1886, the year in which Building D
was completed. (For more details, see the contri-
bution to this volume by Jézsef Cserti and Andras
Patkés.)
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Roland E6tvos considered Newton’s laws of motion
to be of such importance that he taught them in Latin,
in the original wording.

Newton’s famous work “Principia ...” was published

in 1687 in Latin, the language of science at that time.
E6tvos had the volume in his library. Lithographed notes
on his lecture (not in E6tvos’s handwriting) are held in the
University Library and are freely accessible.

uilding D included a physics lecture hall that
could seat several hundred people, with a
connected laboratory and preparation room.
Eo6tvos had hoped to entertain his audiences

with spectacular, new experiments, but his audi-
ence did not appreciate the work he had invested.
The professor was frustrated by his students’ lack
of interest and their inability to appreciate the efforts

“Certificate” issued by Roland E6tvos confirming

that Arpad Kosztolanyi (father of the poet and novelist
Dezs6 Kosztolanyi) was an excellent student of physics
at the university.

he had made on their behalf. Recalling his own
university experience, in 1887 he wrote a desper-
ate, open letter to Agoston Trefort, the then minis-
ter of education, a good friend of his father: “Any-
one walking through the teaching rooms at the
University of Budapest, expecting to find large au-
diences but seeing just how few students bother to
listen properly to the lectures, may well ask if it is
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The building of the Hungarian Academy of Sciences in Pest (built in 1865)

even possible to educate young people in the sci-
ences, if the majority of them aren’t even there”, he
pointed out in his long letter in Budapesti Szemle.

In November 1887, his disillusion was exacer-
bated by news from Berlin: Gustav Robert Kirch-
hoff, his beloved teacher from Heidelberg and his
role model, had died. E6tvos took refuge in his
studies, although at the same time he hoped to find
a competent, or at least interested, environment —
if not among the young, then among the older gen-
eration. At the initiative of Béla Lengyel, a profes-
sor of chemistry whom he had first met in
Heidelberg, and being motivated also as vice presi-
dent of the Society of Natural Sciences, he announced
a 10-week series of scientific lectures on “the cur-
rent state of physics and its research methodolo-
gies” in the great lecture hall of Building D. The
lectures took place in the first months of 1888, and
the series was a resounding success. One of the ex-
periments that EotvOs presented in January was

described in the journal Vasdrnapi Ujsdg a year later:
“...in a heated lecture hall, glowing in the lamplight,
he demonstrated to an audience of over 300 people
how it takes a few kilograms of mercury to attract
a piece of lead weighing less than 100 grams...”
However, a minor accident occurred in Febru-
ary, when a glass tube that had been prepared for a
lecture on the thermodynamic critical state ex-
ploded during the experiment. E6tvos’s face was
grazed by splinters of glass, and he was fortunate
that his eyes were not damaged... At that point, he
abandoned his research on critical capillarity. He
sought a new subject, investigating, for example,
the temperature dependence of the optical refrac-
tive index of liquids and developing a new method
for its measurement. He made a huge number of
measurements, although he was unwilling to publish
them until he had found the appropriate theoretical
background to explain the fascinating data. In the
end the method was published not by him, but by
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Agoston Trefort (1817-1888)

He was twenty when he met Jézsef Eotvos, four years his
elder, with whom he established a lifelong friendship.

At the age of 30, he married the younger sister of Agnes
Rosty. They were godparents to Roland E6tvos. After the
death of Jézsef Eotvos, from 1872 until the end of his life
he was minister of religion and education, and from 1885
he was president of the Hungarian Academy of Sciences.
By constructing new buildings, establishing new sections,

increasing the number of laboratories and modernising
their equipment, he raised the standard of higher educa-
tion, especially in the field of medicine. It was during this
period that the buildings of the Technical University on
Museum Boulevard, the University Library, the Faculty
of Medicine, and the “Clinics Quarter” on Ulléi Street
were completed. He spoke several languages, and in this
respect also served as a role model for Roland E6tvos.
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The predecessor of today’s Eotvos Competition,
the Student Competition for graduates was
launched by the Mathematical and Physical
Society on the occasion of the appointment

of Roland E6tvos as minister in 1894.

Initially, E6tvos was involved even in setting the
problems to be solved, later he took part only in
the award ceremony, handing over the prizes that
were named after him to the two winning compe-
titors. In 1896, the first competition was won by
Aladér Visnya (1878-1959), with Gy6z6 Zemplén
(1879-1916) in second place.
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the Russian scientist Boris Galitzin, who had worked
on the same topic independently.

In the autumn of 1888, E6tvos’s uncle and god-
father Agoston Trefort, who was then not only
minister of religion and education but also presi-
dent of the Hungarian Academy of Sciences, died
unexpectedly. It suddenly became essential for
Eo6tvos to work on something of major scientific
importance, having been elected as a full member
of the Academy in 1883.

An exploration of the Earth’s gravity and mag-
netic field seemed an appropriate challenge. Al-
though he had already begun the research in as
early as 1888 (but certainly no earlier, contrary to
what many historians of science thought and con-

tinue to think today), he remained consistent in
terms of his cautious publication practice.

In 1890, at a session of Section III of the Hun-
garian Academy of Sciences, he reported that
he had significantly improved on the accuracy of
Bessel, and he even published his findings in the
journal Mathematische and Naturwissenschaft-
liche Berichte aus Ungarn in 1891, although it
was several years before he published a scholarly
study on his experiments and research on gravity.
This research topic proved to be of wider signifi-
cance, as demonstrated in the spring of 1889,
when the Academy elected 41-year-old Roland
E6tvos as its president, in place of the late Agos-
ton Trefort.
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or the remainder of his life he continued his

research on gravity, as described in several of

the fascinating articles in the present volume.

He invited Kalman Szily, who had earlier con-
vinced him to join the Society of Natural Sciences,
to become secretary general of the Academy,
which proved to be an excellent move. In 1891, he
established the Mathematical and Physical Society
in order to expand his professional base in Hun-
gary, and, following in the footsteps of his father,
he accepted the post of minister of religion and
education in 1894. It was during this time that his
long-standing plans were approved for the estab-
lishment of a teachers’ training institute of high
scientific standards, dedicated to, and later named
after, his father. At the 1896 Millennium Exhibi-
tion, an X-ray tube made in the glass workshop at
the Institute of Experimental Physics was exhib-
ited in the public education pavilion, even attract-
ing praise from the visiting Emperor Franz Joseph.
Néandor Siiss was invited from Kolozsvar (Cluj-
Napoca) to Budapest, where, under the guidance
of Eotvos and with suggestions from E6tvos’s col-
leagues, former students of his Dezs6 Pekar and

Istvan Rybar, he produced more and more innova-
tive torsion balances in the workshop that would
become the Hungarian Optical Works a few dec-
ades later.

The introduction of the E6tvds balance at the
World Exposition in Paris in 1900, and E6tvos’s
French-language presentation at the surveyors
congress, attracted the attention of the scientific
world. In 1906, at the request of the chair of the
conference session, he repeated in French the pres-
entation he had delivered in German at the Buda-
pest Conference of the International Federaton of
Surveyors, after which he demonstrated the meas-
urement process so successfully to the foreign sci-
entists who were visiting the measurement site
that they appealed to the Hungarian Government
for special funding for E6tvos’s research. The fund-
ing was granted, and in 1909 the then 61-year-old
Eotvos, together with 36-year-old Dezsé Pekar and
Jené Fekete, who was just 29, jointly won the
Beneke Prize, awarded by the University of Got-
tingen, with their anonymous application. The ap-
plication was the result of several years of joint re-
search and is still regarded today as one of the

Matbematikai ez Physikai Tarsulat
1894, 26 sz
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Baron Roland E6tvos’s membership
card confirming payment of his mem-
bership fees to the Mathematical and
Physical Society for the year 1894. It is
typical of E6tvos’s consistently precise
and honest personality that, despite
being president of the society, he paid
his membership fee just like anyone
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else, and even retained the receipt...
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Roland Eo6tvés in a photo taken by Aladar Székely in 1913
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decisive experimental proofs of Einstein’s general
theory of relativity, as described in the above-
mentioned study by Jozsef Cserti and Andras Pat-
kés in the present volume.

His love for the natural world never left him,
and on his climbing trips in the Dolomites, after
the turn of the century, he took along his daugh-

ters, who were then in their twenties. His attitude
to technological innovations was also interesting.
He loved horse riding, although when the bicycle
became fashionable he purchased one for himself
and one for each of his daughters, and they cycled
as far as Schluderbach (South Tyrol) in just a few
weeks.

In his youth, he had enjoyed drawing the land-
scape wherever he went, although as soon as the

An X-ray image of Roland E6tvés’s hand, taken

in December 1895 just a few days after Rontgen
discovered the mysterious X-ray and published

his findings.

The source of radiation was an X-ray tube, probably made
in the glass workshop at the Institute of Experimental
Physics, a so-called Puluj lamp, which was operated by
the physicist Jené Klupathy (1861-1931), who obtained
his doctorate under E6tvos. The recording was made by
his young teaching assistant Dezsé Pekér (1873-1953).

camera reached maturity he became addicted to
stereoscopic photography.

His last major scientific endeavour was his crit-
ical revision of the measurements made by the
Potsdam professor Oskar Hecker on ships sailing
on the various oceans of the world. When evaluat-
ing his data, the professor had failed to take into
account the Coriolis force that acts on bodies in
motion on the rotating Earth.

In order to convince the sceptics, he devised
and created a “rotating seesaw’, with which he
demonstrated this effect convincingly, using the
resonance method. Oskar Hecker then re-evalu-
ated the measurements he had made on the Black
Sea in the light of Roland E6tvos’s criticism, and,
acknowledging its validity, he named this tiny
change in the weight of moving bodies the “E6tvos
effect”

In 1919, then terminally ill, Roland E6tvos dic-
tated the study that contained a persuasive discus-
sion of the above problem to his daughters, before
his death on 8 April. He died only a few days after
his beloved wife had passed away, after 44 years of
marriage.

In 2019, the 100" anniversary of their deaths
was deservedly commemorated by the Hungarian
Academy of Sciences in the framework of the
“Eo6tvos 100” series of celebrations — which include
the present article.
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n the 19* century, physicists explored in parallel

the natural laws of matter that are independent

of microstructure, and phenomena that contain

indirect information on the — at that time hypo-
thetical — atomic and molecular constituents.
E6tvos made important contributions to both
these areas of research. He began his career with
the experimental exploration of the role of micro-
scopic interactions in certain macroscopic prop-
erties of matter, which eventually led him to es-
tablish a general rule that is valid independent of
the type of matter. In the following, longer, period
of his life, he designed and carried out extremely
accurate gravitational measurements, as a result

The secret of the swimming spider

In the summer months, the airy motion of certain
insects on the calm surface of the water is a capti-
vating sight. It is not Archimedes’ principle that
stops them from sinking: they are not submerged
in the water at all. Their legs skim the surface with-
out breaking it, their weight merely making an in-
dentation in the water.

The forces that act tangentially on their legs
along the indented water surface prevent the
swimming spider, pond skater, and similar insects
from sinking.

of which his name is enshrined in the history of
science.

In the memorial volume published on the 10®
anniversary of Eotvos’s death, Sdndor Mikola wrote
the following: “The discoveries of Baron Roland
Eo6tvos regarding gravitational force and capillary
effect will remain valid for the next millennium,
even if our notions of gravitational force or the
most elementary constituents of matter become
meaningless”

The goal of this chapter is to present the
most important scientific achievements of Roland
Eo6tvos in a way that is accessible to all readers of
the present volume.

These surface forces originate from the attrac-
tive forces between the molecules in a fluid, which
prevent the molecules from leaving the fluid. To
overcome this attraction, an input of energy is re-
quired. The surface energy increases proportion-
ally with the increase in the surface. The specific
energy per unit of surface area is known as the cap-
illary constant. The general principle — that is, the
process by which the energy of all closed systems
tends to decrease — determines the surface geo-
metry of a liquid droplet.
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The surface of the water beneath the pond skater (top)
and swimming spider (above) bends but does not break.

| me

The force (F) holding together the surface and acting
tangentially on the body placed on top of it is called the
capillary constant or surface tension. The sum of the
capillary forces counterbalances the gravity (mg) that
would otherwise cause the insects to be submerged.

Eotvos’s experimental method for measuring

the capillary constant

In 1869, Eotvos attended the lectures given by Franz
Neumann in Konigsberg, which included presen-
tations of his theory of capillarity. A liquid wets
and “climbs up” the walls of a container. The height

A droplet of fluid (depicted
in blue) wets the side walls
and adheres to them with

a convex curved surface.

A ray of light is directed to
two distinct points on the
surface of the fluid at an
angle that ensures that the
reflected ray arrives exactly
horizontally to the measuring
telescope. The theodolite
measures the difference in
height between the horizon-
tal branches of the rays,
shown in yellow and red.
The angles between

the vertical direction and
the normal vector also need
to be measured with respect
to the points of reflection on
the surface of the fluid.
Using a simple mathematical
formula, it is then possible

to accurately determine
the capillary constant.
(The original theodolite
in the photo belongs

to the E6tvos Memorial
Collection, Budapest)

of a point on the surface measured in relation to
the horizontal surface of the liquid at a distance
from the wall is related to the angle between the
tangential and horizontal directions at this point
by means of a simple functional formula contain-
ing the capillary constant. As a student, E6tvos was
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praised by his professor for proposing a method
for measuring the capillary constant by determin-
ing the height difference between the two surface
points and the corresponding angles.

On his return home, he presented his method
to the Hungarian Academy of Sciences and pub-
lished it as the first paper to appear in the newly
founded Communications of the Technical Univer-
sity of Budapest (Miiegyetemi Lapok) in 1876.

The birth of the Eotvis Rule

Having worked out a very accurate method of
measurement, E6tvos looked for a rule that would
be generally valid for surface tension independent
of the composition of the liquid. Based on its hy-
pothetical molecular structure, he assumed that
each separate molecule on the surface of the liquid
covers a well-defined unit of surface area. Here one
can introduce the notion of molar surface as the
surface of a cube containing one mol of the sub-
stance. E0tvos asked how the capillary energy per

he mass of a body obtained unambiguously

from Newton’s law of gravitation is known

as its gravitational mass. It is not at all obvious

that the acceleration of a body falling due to
gravitational force is independent both of its quan-
tity and material quality. Acceleration due to the
action of a given force is determined by the inertial
mass of the body.

unit of surface changes as the temperature changes
by one degree Celsius. Based on certain theoretical
arguments, he proposed the following relationship:

change in product (capillary constant)x(molar surface)

change in temperature

= universal constant

A former student of E6tvos, Professor Karoly Tang,
wrote in 1930: “Whenever a theoretical result was
formulated, fevered laboratory work began in or-
der to verify the rule. The windows of the old phys-
ics building at the university were frequently alight
late into the night. The measurements yielded a
considerable surprise: it turned out that the ratio is
independent even of the initial temperature value.
Roland E6tvos presented his findings at a session
of the Academy of Sciences in 1885: “The molecu-
lar surface energy of all simple composite liquids
changes to the same extent with a change in tem-
perature of one degree!” This universal value is
known today as the Edtvds constant in the physico-
chemical literature.

Falling body experiments in the 16™ and
20" centuries

The velocity of falling bodies was explored in the
16" century by means of increasingly extensive ex-
perimentation. Benedetto Varchi (1544), followed
by Giuseppe Moletti (1576), reported findings that
contradicted the previously undisputed statement
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Imre Fo6ldi (1972 Olympic champion weightlifter) works against gravitational mass (left), Gyula Zsivétzky
(1968 Olympic champion hammer thrower) accelerates the hammer against its inertial mass (right)

by Aristotle that heavier bodies fall faster. In 1586,
Simon Stevin and Jan de Groot dropped lead balls of
different weights from a height of 30 feet. On ob-
serving that the sound made by the balls as they hit
the ground was emitted at the same time, they con-
cluded that the final velocity of the balls is identical.

In 1634, in his book Discorsi e Demonstrazioni
Matematiche interno a due nuovo scienze, Galilei
published the first mathematical treatment of gravi-
tational free fall. He emphasised that, ignoring the
phenomenon of drag, this law is independent of the
constitution of the material. He was the first to point
out that the upward motion of a feather is related to
drag. Galilei’s thought experiment was actually per-
formed by Apollo 15 astronaut Dave Scott, who
dropped a feather and a hammer on the Moon. In

the video of the experiment, no difference can be
observed in the moment that the two objects hit the
surface of the Moon.?

The pendulum experiments of Newton
and Bessel

In his most important work, the Mathematical
Principles of Natural Philosophy, Isaac Newton
writes in Definition I: “The quantity of matter is the
measure of the same, arising from its density and
bulk conjointly” In the interpretative part, he adds:
“It is this quantity that I mean hereafter everywhere
under the name of body or mass. And the same is
known by the weight of each body; for it is proportional
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to the weight, as I have found by experiments on
pendulums, very accurately made...”

In 1830, the astronomer and mathematician Fried-
rich Bessel was able to improve on the one part in
1,000 precision of Newton’s experiments. E6tvos
summarised the results he obtained from the swing-
ing of samples of gold, silver, lead, iron, tin, copper,
marble, clay, quartz and meteorites, such that the
maximum deviation in their gravitational accelera-
tion was no greater than one part in 50,000. He
praised Bessel as follows: “Bessel was correct in stat-
ing that it will always be of interest to check the re-
sults of this experiment with the accuracy allowed
by the improved experimental tools of the future”

Eotvos takes his place in the history
of science

E6tvos quickly understood that he would be unable
to achieve the one part in a million accuracy that
he aimed at with any pendulum experiment, thus

he did not attempt to create any better-quality
pendulum than his predecessors.

The weight of all the bodies on the Earth is the
sum of Newton’s gravitational force and the cen-
trifugal force due to the Earth’s rotation. The for-
mer is proportional to the gravitational mass, and
the latter to the inertial mass. In Budapest, the angle
between the gravitational force and the resulting
weight is 356 arc seconds (nearly 6 arc minutes), if
one assumes that the two types of mass are identical.

The image on the left shows the torsion balance swinging
between two lead walls. The swinging period of the bal-
ance depends on whether it is performing small ampli-
tude oscillations starting with the weights aligned in par-
allel or orthogonally to the walls. By measuring the differ-
ence in this period, E6tvos was able to find the gravita-
tional constant of Newton with an accuracy of two parts
in 1,000. On the right of the figure is a Coulomb balance.
The balance was kept in a box attached to the wall, and
below the box there are two lead balls weighing 25 kg.
When the two balls are moved into an orthogonal
position, the torsion balance is twisted.

T

H
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gravitational
mass

> Fop=my wir

\

inertial
mass

Earth with mass
e~6 =0,1°

at Budapest

The balance “senses” the weight vector denoted by

a red arrow, which is the resultant of the gravitational
(Pg ) and centrifugal (F Cf) forces. The angle & between the
resultant and the gravitational forces would change

if the ratio of the inertial mass to the gravitational
mass depended on the kind of matter.

If the ratio of the inertial mass to the gravita-
tional mass is different for two bodies, then the direc-

tions of the resulting forces acting on the bodies will
be slightly different. In order to detect a one part in
a million deviation, a difference of 356”/1,000,000
must be observed in the angle of the resulting force
relative to the gravitational force. E6tvos realised that
with pendulum experiments, this is not possible.

For his successful measurements, Eotvos used
the so-called Coulomb balance, the torsion balance
used by Coulomb to define the law of electrostatic
force. E6tvos installed the torsion balance between
two parallel walls constructed from lead blocks.
He began swinging the balance first around an
equilibrium position parallel to the walls, then or-
thogonal to the walls. The difference between the
oscillation period in the two cases was 219 seconds,
as a consequence of the different torque resulting
from the sum of the Earth’s gravitation and the ad-
ditional gravitational force exerted by the walls on
the swinging samples. From the time difference
the gravitational constant could be deduced.

The Coulomb balance made it possible to measure
also the potential tiny difference in the direction of
the gravitational acceleration of the two samples

>
—_

>
—_

The weights placed on the two ends of the beam

in the Coulomb balance exert an opposite torque

on the hanging fibre. After the swings are damped,

the light reflected from the mirror attached to the fibre
points in a direction characterising the equilibrium
position. When the instrument is turned 180 degrees,

any change in this direction would signal a difference
in the ratio of the inertial and gravitational masses

of the two sample materials. E6tvos succeeded in giving
a limit for the angle of the change in the orientation
that was approximately 400 times lower than
previously.
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The design of the so-called
curvature variometer and

- one completed example in 1890.
Eotvos performed his first series

. of experiments verifying the
universality of the ratio of inertial
and gravitational mass using

. an instrument similar to this one.

The Eotvos-Fekete-Pekar
experiment

Eo6tvos’s first publication on his ex-
periments did not attract interna-
tional attention. It was his report
to the Congress of the International
Federation of Surveyors, held in
Paris in 1900, that generated sig-
nificant interest. In this report, he
focused mainly on the geophysical
applications of his apparatus, al-
though he also briefly summarised
the results of the measurements
performed earlier, in 1888-90. It
was doubtless these results that
prompted a call by the Beneke Prize
Foundation in 1906 for new research
into the relationship between iner-
tial and gravitational mass:

placed at the two ends of a rod hanging from the
platinum fibre of the torsion balance. His balance
proved to be several thousand times more sensitive
than the method based on measuring the oscillation
period of each sample separately with a pendulum.

In 1887, Michelson and Morley exploited a some-
what similar idea in their attempt to identify a dif-
ference in the speed of light, in one case with light
moving in parallel to the Earth’s motion, and in the
other moving orthogonally to the Earth’s motion.
They devised an interferometric method directly
sensitive to the difference in velocity in the two di-
rections, if any such difference existed.

The Coulomb balance experiment was performed
with the help of Karoly Tangl between 1888 and
1890. E6tvos succeeded in improving the upper
limits of any deviation from the universal propor-
tionality of inertial and gravitational masses by a
factor of around 400. His instrument may have
been similar to the so-called curvature variometer
designed according to his own plans in 1890 for
performing outdoor field measurements.

“Eotvos has designed a very
clever method for comparing the
measurements of the inertia and gravity of matter.
With this in mind, and taking into consideration
the latest developments in electrodynamics and
the discovery of radioactive materials, it would be
desirable to make further progress in analysing the
proportionality of inertial and gravitational masses
according to Newton’s theory”

This call was a direct challenge to E6tvds to re-
peat his measurements with even greater accuracy.
The announcement was instinctively very forward
looking. At present, the energy of electromagnetic
and weak interactions (the latter interaction that can
explain radioactivity) is known to represent a certain
mass. With sufficiently accurate measurements, it
would be possible to decide whether the binding
energy of an atom resulting from electromagnetic
interaction experiences the same gravitational force
as that of the nucleus or cloud of electrons.

For the new series of measurements, which ul-
timately took about 4,000 hours, Roland Eo6tvos
and his two assistants, Dezsé Pekar and Jend
Fekete, used two newly constructed Eo6tvos bal-
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Platinum or Tungsten fibre
with diameter 0.01-0.02 mm

T

glass

Aluminum rod
balance beam

25-40 cm
50-60 cm <

Platinum balls
(m = 15-20¢)

Vertical
adjustment

Rotational
adjustment

Encased
fibre
Balancing
mass
Mirror Telescope

Suspended

mass \.‘\‘

50 cm

Thermometer

The design of the simple horizontal variometer and

a sketchy explanation of its working principle (above),
and an advanced double variometer in which two
simple variometers of opposite orientation work

in parallel (right).

ances, the so-called simple gravitational vario-
meter and the double gravitational variometer.
With these instruments, they were able to measure
the variation in the gravitational field due to the
objects near the apparatus. For this, however, they
had to determine the equilibrium position of the
balance in more than just two positions.

If their findings are described in terms of the
weight dropping experiments, it can be stated that
the relative difference in velocity of two bodies
dropped from the same height could not exceed
one part in 200,000,000.

The prize jury was somewhat critical:

“Certainly, the authors’ study did not meet the
expectations of the faculty in some essential aspects.
Moreover, we do not find certain details of their

arguments acceptable. Despite this, the results of
the investigations are of the highest value and form
the basis of any theoretical speculation concerning
the extremely wide range of validity of Newton’s
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laws. Nevertheless, the faculty was not able to
award the full prize for the submitted work”

Neither the jury nor the authors could have
been aware of the real significance of the findings,
which lay not in the extension of the validity of
Newtonian mechanics, but in the highly accurate
experimental verification of a most crucial principle
of the general theory of relativity.

The era of Eotvos-type experiments (1963—2008)

Confirmation of the equivalence principle was ac-
knowledged with appreciation by Einstein in Janu-
ary 1918 in a letter to E6tvos: “I cannot close my
letter without expressing my gratitude for your
work, which greatly advances our knowledge of
the identity of gravitational and inertial masses”
Alternative gravitational theories have since re-
inforced the significance of Eotvos’s experiment.
In 1963, Robert Dicke and his colleagues per-
formed an Eotvos-type experiment in Princeton us-
ing more advanced technology. They compared the
gravitational acceleration of various samples at-
tracted by the Sun and improved the limit set by
E6tvos by three orders of magnitude. Braginsky and

Panov performed their measurements in Moscow
using the same concept in 1972. It is interesting to
note that, in a famous paper published post-
humously in 1922, E6tvos and his colleagues also
considered an experiment exploiting the gravita-
tional attraction of the Sun. They were aware of the
enormous advantage of this potential measurement
— namely, that the rotation of the Earth automati-
cally inverts the position of the samples relative to
the Sun every 24 hours. However, they estimated
lower sensitivity for this method compared to that
in which the attraction of the Earth is exploited.

In 1986, Ephraim Fischbach analysed Eo6tvos’s
original data and discovered a non-trivial relation-
ship between the measured differences in the mass
ratios and the differences in the number of nucle-
ons in 1 mol of the samples. To interpret this rela-
tionship, he proposed the existence of a new and
unknown fundamental interaction with a range of
about 10-100 m. His conjecture was investigated
by a research group led by Eric Adelberger at the
University of Seattle. Over the years, this group
gradually improved the sensitivity of their torsion
balance rotated with an angular velocity of 1 mHz,
and by 2008 they had been able to improve on Eot-
vOs’s original results by five orders of magnitude.
However, they could not find any sign of the new
hypothetical fundamental force.

The quest for such a new, fundamental interac-
tion hidden in the Newton-Einstein gravitational
force is still at the forefront of present-day research.
The most recent tests were performed in space in
2017. A new experimental arrangement was used,
rather than the torsion balance. Nevertheless, this
series of experiments was initiated by Roland Eot-
vos around 130 years ago, thus a well-deserved
place is reserved for him in the history of science.

The Eo6tvos Balance of the E6t-Wash group (University
of Washington, Seattle) rotates with an angular velocity
of 1 mHz. Its rotation period was chosen to minimise the
expected noise from the environmental oscillations and
the instrument itself. The geographical location of the
instrument made it possible to check the existence of any
“fifth force” with a range of action of no less than 1 m.
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eyond the centrifugal force experienced by

all bodies that rotate together with the Earth,

those moving on the Earth’s surface are sub-

ject to an additional force, known as the Co-
riolis force. The action of the vertical component
of this force, orthogonal to the surface, is referred
to as the Eotvos effect in the geodesy literature. It
increases the weight of bodies moving westwards,
while those moving eastwards become lighter. The
change in weight of a person walking is a few parts
in 10,000, although the effective gravitational ac-
celeration of ships or aeroplanes changes more sig-
nificantly.

Cyclones, hurricanes, typhoons
and the Coriolis force

The Coriolis force parallel to the surface of the
Earth has a significant effect on the motion of the
air. In a cylinder at rest, the pressure difference be-
tween the centre and the edge pushes the gas par-
ticles filling the cylinder towards the centre if the
pressure is lower there. If the cylinder is rotating in
an anti-clockwise direction (to the left), the trajec-
tory of the particles starting to move radially inwards

— 0

Coriolis force .

The Coriolis force exerts two types of action on a body
moving on the surface of the Earth rotating with angu-
lar velocity Q. A westward motion is deviated to the
north (towards the rotation axis). Vertically (orthogo-
nal to the surface), it increases the effective weight

of the body. The E6tvos effect, the variation of the
effective gravitational acceleration, is due to the joint
action of the Coriolis and the centrifugal forces.

Left: The trajectory of the particles flowing towards

the low-pressure locations in the Northern Hemisphere
deviates to the right under the effect of the Coriolis
force. This phenomenon generates an anti-clockwise
whirling of the air. Right: A natural realisation of the
phenomenon is visible on a satellite image of Hurricane
Rita over the Gulf Mexico.

Coriolis effect and hurricanes in the Northern Hemisphere
top view .
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will deviate to the right. The gas flow will start to
whirl: this motion of the particles in the atmosphere
is called a cyclone, hurricane or typhoon. The flow
from a centre of higher pressure rotates clockwise
(to the right) and is known as an anti-cyclone.

The history of the discovery of the Eotvos effect

Between 1901 and 1905, Oskar Hecker studied the
geographical variation in the gravitational accel-
eration on a ship moving on the sea by comparing
atmospheric pressure measured both by the height
of the mercury column in a barometer and by the
temperature at which water boiled. Looking into
Hecker’s data, it was Eotvos who realised the effect
of the vertical component of the Coriolis force. On
Eo6tvos’s recommendation, Hecker reconsidered
his data, and using the correction proposed by
E6tvos he evaluated new experimental data ob-
tained in two ships moving on the Black Sea, one
in an East—West direction, and the other in the op-
posite direction, and obtained perfectly consistent
results for the gravitational acceleration. Since
Hecker, the modification in gravitational accelera-
tion due to the vertical component of the Coriolis
force has been known as the Eotvos effect.

New evidence for the Earth’s rotation:
the rotating seesaw of Eotvis

Any parent who has pushed a child on a swing will
know that the best time to push is when the swing
is at its maximum height, at the moment when it
stops. Then, on the next return, it will fly even
higher. E6tvos made use of this idea for an indoor
demonstration of the Eotvos effect.

He constructed a seesaw on a rotating platform,
placing equal weights on the two ends of the beam.
In the non-rotating state, the balance is in equilib-
rium — that is, the two arms are horizontal. When
the platform starts to rotate, one of the weights
moves eastwards, while the other moves west. Ac-

cording to the E6tvos effect, the weight of the two
bodies changes in an opposite way. This is a very
small effect. However, if the force acting on the
bodies changes in the same frequency as the eigen-
frequency of the seesaw, then, as in the case of the
child’s swing, the amplitude of the seesaw motion
will gradually increase.

Although already suffering from the illness that
would ultimately prove fatal, E6tvés was not satis-
fied with the spectacular demonstration of the ef-
fect, but chose to complete his instrument with a
unit that made possible the accurate measurement
of the angular velocity of the Earth. To this end he
placed the equipment on the axis of a solenoid and
attached a small magnet to each of the bodies lo-
cated at the ends of the beam. The magnetic field
along the axis of the solenoid exerts a torque on
the rotating “magnetic” seesaw. By tuning the cur-

The Eotvos rotating seesaw, which measures the
angular velocity of the Earth by exploiting the Coriolis
effect. (The seesaw in the photo belongs to the E6tvos
Lorand Memorial Collection, Budapest.)
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rent to a certain value, the effect of the magnetic
field entirely counteracted the Eo6tvos effect and
suppressed the swinging. From the value of the
current, it was possible to deduce the angular ve-
locity of the Earth using the expression of the ver-
tical component of the Coriolis force.

In this way, E6tvos proposed new and innova-
tive evidence for the Earth’s rotation, independently
from, although equivalent to, the famous pendu-
lum experiment of Foucault. Physics students at
the E6tvos Lorand University can now carry out an

experiment with a modern version of the E6tvos
rotating balance in the framework of their labora-
tory experiments.

The Eotvos correction in contemporary
geodesic surveys

The terrestrial landscape is surveyed relative to an
ideal ellipsoid form. At a given point, the deviation
of the real gravitational acceleration from that calcu-
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Terrain map of Dronning Maud Land derived from
gravitational anomaly measurements. The sequence of
black points near the largest (most positive) values of the
gravitational anomaly represent the mountain cliffs
piercing the surface of the ice. (These are known as nuna-

tak, from the Inuit word.) In conventional satellite images,
only these points mark the extension of the mountain
system. (This illustration is based on a figure from

Sven Riedel (2009): “Airborne based investigation in
Dronning Maud Land, Antarctica”, PhD thesis, Bremen.)
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lated by assuming an ideal geometric form with an
average material density is positive in the case of a
more massive environment, and negative if mass is
missing relative to the ideal ellipsoid. Today, air-
borne measurements of gravitational acceleration
are used to map the gravitational field in regions
covered by thick layers of ice or seawater. The data
measured in a lab moving relative to the surface
with a speed of several hundred kilometres per hour
have to be corrected according to the E6tvos effect.

The Dronning Maud Land area in Antarctica is
believed to have been joined to Africa in the Atlan-
tic Ocean several million years ago, along the coast
of what is today Mozambique. Both belonged to
the ancient supercontinent Gondwana. It was a big
challenge to verify this hypothesis, namely finding

the continuation of the East African mountain chain
below the 2 km of ice that cover Antarctica. From
raw data obtained by airborne gravimetric meas-
urements and taking into account the E6tvos cor-
rection, gravitational anomalies over a region of
1.2 million square kilometres were established. It
was then possible to draw an entire terrain map
around the nunataks (the cliffs that rise above the
icy surface).

Eo6tvos would no doubt be satisfied that, through
continuous improvements in measuring the gravi-
tational field of our planet, “we [can] establish a
more stable basis for the tenets of the architecture
of the Earth’s crust, gaining insights into depths
not seen by our eyes or accessible to our drilling
equipment”



ZOLTAN SZA80. Roland Eotvos,
geophysicist,
father of
instrumental
geophysical
prospecting
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“Beneath our feet stretches the open country of the Hungarian Plain,
encircled by mountains. Its surface has been smoothed by gravity,
which shaped it at will. I wonder what form it once had. What kind

of hills were buried and what depths were filled with loose materials
before this fertile area of golden grain, this life-giving Hungarian Plain
came into being? As long as I walk upon it, as long as I eat its bread,

I would delight in finding answers to such questions.”

eophysics, as a branch of physics, deals on

the one hand with the physical phenom-

ena of our Earth, and, on the other, uses

the tools of physics to study the Earth. Ro-
land Eotvos was primarily a physicist: since his
starting point was always physics, it is impossible
to distinguish between Eo6tvos the geophysicist
and Eo6tvos the physicist. This is all the more true
since geophysics, as we know it today, did not exist
before Eotvos. Applied geophysics became an in-
dependent discipline precisely as a result of E6tvos’s
investigations in the field of gravity.

In the second half of the 1880s, when he began
studying gravity, E6tvos focused on the shape of
the Earth. The Earth’s hypothetical shape — the
geoid — is defined as the shape that the ocean sur-
face, and by extension the territory of the conti-
nents, would take under the influence of gravity
alone. Since the mean sea-level surface is deter-
mined by the Earth’s gravity, the study of the geoid
can be traced back to the investigation of the
Earth’s gravitational field. When he developed his
torsion balance, E6tvos’s intention was to use the
instrument to determine with a high level of accu-
racy the local changes in surface gravitational level.

In the course of his investigations, he came up
against the almost insuperable barrier that the
changes or variations to be measured were ex-
tremely small compared to the mean value. The
balance, which was one of the physicist’s most im-
portant tools, could not be used to indicate such
small changes, because it was affected by the force
of the entire field, and the quantities that needed to
be observed were far below the limits of measure-

ROLAND EOTVOS

ment error. In order to observe such small effects,
physicists have been using the torsion balance
since the end of the 18* century. Coulomb, for in-
stance, had used it to measure various electrostatic
and magnetic effects, thus the instrument had be-
come known as the Coulomb balance. This was the
instrument likewise chosen by E6tvos to observe
the small variations in the gravitational field.

The instrument worked on a very simple princi-
ple. E6tvos’s torsion balance comprised a light,
horizontal metal rod hanging on a very thin metal
wire, with two identical ball-shaped or cylindrical
masses, one at each end. If the forces acting on the
two masses were not entirely equal — that is, if they
differed in size or direction — then the rod would
turn horizontally, twisting the wire. The total force
of gravity loaded the wire lengthwise, while small
spatial variations were balanced by its torsional
stress. In this way, small changes could be distin-
guished and studied independently of the total
gravitational force. However, the torsion balance
in the form described above measured only the
biggest change, the direction of the so-called cur-
vature of the gravitational field, but did not meas-
ure its size. E6tvos thus referred to it as a “curva-
ture variometer”.

Eo6tvos elaborated the physical and mathemati-
cal theory behind the torsion balance and, based
on this, modified the instrument in a simple but
fundamental way in order to make it suitable for
measuring not only the direction but also the size
of the variations. He placed one of the weights not
directly at the end of the rod, but further down,
suspending it from the end of the rod by a thread.
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Horizontal variometer (1891), an illustration in
a book by Pekar, and the instrument itself shown
in front of a picture of the Sig Hill survey

at the E6tvos Lorand Memorial Exhibition
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The so-called Balaton balance (a single E6tvos
balance), shown in a paper by E6tvos, and the same
instrument on display in the E6tvos Lorand Memorial
Exhibition today

He named this torsion balance a “horizontal vari-
ometer’;, and in this form it later became known
throughout the world as the “E6tvos balance”

The first E6tvos balance was completed in the
workshop of the Néandor Siiss* Institute for Preci-
sion Mechanics in Budapest in 1891 and can be
seen today in the E6tvos Lorand Memorial Exhibi-
tion established by the E6tvos Lorand Geophysical
Institute at the end of last century.

Following test measurements, the first real ob-
servations were carried out at Sag Hill, near the
town of Celldomolk, in 1891. The hill rises to a
height of 150 metres above the surrounding plain.
In order to verify his measurements, E6tvos calcu-
lated its approximate gravitational effect, and the
correspondence between the measured and calcu-

I
-8
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An instrument cart used in field measurements with
a double balance dismantled for transportation

and the “ox power” for moving it around,

c. 1910

lated data proved the reliability of E6tvos’s torsion
balance.

Based on his practical observations, E6tvos im-
proved his balance to make it more appropriate for
outdoor work and to make it easier to handle. The
improved Eotvos balance won a Gold Prize at the
World Exposition held in Paris in 1900. This in-
strument was used to carry out numerous meas-
urements in various locations, the most important
among them perhaps being those at Lake Balaton
in 1901, which were performed on the ice of the
frozen lake in order to avoid the disturbing effects
of the topography. This instrument was later
named the “Balaton balance” after the survey. The
measurements revealed that, parallel to the axis of
the lake, there was a tectonic line running beneath
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One of the first geological sections drawn on the basis the village of Ménes ... the rocky layer of the mountain
of E6tvos balance measurements in 1906. “The meas- continues below the plain down to a depth of
urements carried out in the neighbourhood of Arad 760 meters... this rocky layer is covered by
clearly indicate that, on the Arad-Hegyalja ridge near the loose soil of the Great Plain” [E6tvos]

The prototype of the “double balance” (1902) on display in the Department of Geophysics at Miskolc University,
and a “double small balance” (1908) in the E6tvos Lordand Memorial Exhibition
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A brief rest at midday during the E6tvos balance survey in Titel in 1910. E6tvos is seated in front of the tent

the Balaton. More than merely a geodetical issue,
this was also of geological significance, being the
first time anywhere in the world that a surface meas-
urement had indicated a buried geological struc-
ture.

The following year, in 1902, measurements
were undertaken with expressly geological pur-
poses in Bacska (then in southern Hungary) on the
northern side of the Fruska Gora hills, and later in
Arad, at the western end of the Zardnd Mountains.
According to Dezs6 Pekar,” an assistant of E6tvos,
they intended to study the underground continua-
tions of these mountains. In the early years of ex-
perimentation, E6tvos’s research was made possi-
ble by the financial support of Andor Semsey®, the
great patron of the Hungarian sciences.

It is appropriate to say a few words here about
the workings of the torsion balance. The rest posi-
tion of the balance had to be read in at least five
different azimuths at each station, and the attenu-
ation time of the balance was one hour. To ensure
a calm environment, the measurements had to be
performed at night, thus one full day was required
for completing them at each individual station. To

accelerate the work, E6tvos placed two opposite
balances into one instrument case, thus creating
the so-called double balance that formed the basis
for all subsequent versions of the E6tvos balance.
Using the double tool, it was necessary to take
readings in three azimuths only, significantly re-
ducing the measuring time at each station.

The year 1906 was a turning point in the story
of the balance. The Internationale Erdmessung,
or International Federation of Surveyors, held its
15" congress in Budapest. At earlier congresses,
Eo6tvos had presented regular accounts of his re-
search, and his reports had been received with
great interest. However, many were sceptical about
the accuracy of his results. At the congress in Bu-
dapest, the sceptics were given an opportunity to
study the torsion balance measurements for them-
selves. This so impressed the congress participants
that they petitioned the Hungarian Government to
support E6tvos’s research. The request was granted,
and the minister of education, Albert Apponyi, re-
mitted an annual 60,000 crowns from 1907 onwards
to support E6tvos’s experiments with the torsion
balance, on condition that the staff, inventory and



52

ZOLTAN SZABO — TAMAS BODOKY

Gradient map of the Egbell oil field (1916). “...even if
we hadn’t had the geological data, the isogamma map
would have provided us with a safe basis for locating
the exploratory drilling.” [Hugé Bockh]

finances related to the experiments were kept
strictly separate from the university’s Institute of
Physics, which was also directed by E6tvos. Com-
pared to the annual budget for the Institute of
Physics, which was just 4,000 crowns, the sum of
60,000 crowns was very large indeed. Thanks to
this support, a geophysical institute was founded
in 1907, the first in the world, which, after the
death of the great physicist, was named the Royal
Hungarian Baron E6tvos Lorand Geophysical In-
stitute. (After the Second World War, the name
was changed to the E6tvos Lorand Geophysical In-
stitute of Hungary.) From this date onward, E6t-
vOs’s scientific activities and the story of the E6tvos
balance were closely linked to the institute.

The Eotvos Lorand Geophysical Institute of Hun-
gary (1907-2012) preserved the legacy of its founder

and carried out its internationally recognised and
respected work in the spirit of the great scientist
for over a century in the field of applied geophys-
ics, a discipline that was born in Hungary. In the
1980s and 1990s, the institute established the
E6tvos Lorand Memorial Exhibition based on
items left in the institute by its founder. Some years
after its centenary, in 2012, the institute was wound
up by the government.

Eotvos recognised early on that his balance
could be used not only to investigate the shape of
the Earth, but also to reveal geological structures
below the surface. He described its practical ap-
plications in his report to the 17 congress of the
Internationale Erdmessung, which was held in
Hamburg in 1912, in which he explained that geo-
logical methods that infer gas-bearing structures
from the geology of the surface could not be used
on depositional plains such as the Hungarian Great
Plain. He recommended that anyone looking for
this sort of structure, either there or in similar ar-
eas, should take note of the conclusions to be
drawn from torsion balance observations. E6tvos’s
advice was heeded by the Hungarian Government,
and the site of the drilling for the salt mines at Ma-
roskoppdand in 1913 was marked out on the basis
of his measurements. Following the success of that
excavation, the next step — that is, the introduction
of torsion balance measurements into oil explora-
tion — was obvious.

In 1916, at the initiative of Hugé Bockh, an em-
inent Hungarian geologist, E6tvos and his team
carried out torsion balance measurements in the
region of Egbell (now Gbely in Slovakia) in an op-
erational oil field where the geology was already
well known. The results of the torsion balance ob-
servations were almost identical to the geological
and drilling observations. This successful experi-
ment demonstrated the efficiency of torsion bal-
ance measurements in oil exploration, thereby cre-
ating the basis for geophysical oil prospecting. It
made possible industrial gas and oil exploration,
which was, and continues to be, of huge signifi-
cance for the world’s economy. Although E6tvos
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was just one of the outstanding physicists working
in the early years of the 20" century, his scientific
achievements were unique from the point of view
of the world economy. His work launched a new
era — the era of oil and gas.

With respect to the Egbell survey, it should be
stressed that oil and gas deposits cannot be de-
tected by gravitational measurement. However,
they are connected with specific geological fea-
tures (e.g. dome-like structures), thus geophysi-
cists are looking not for oil or gas, but for buried
formations where such minerals may have accu-
mulated.

Below the surface, salt can be found in the form
of solid, homogeneous and large salt domes. Since
salt has a lower density than other sediments, it is
easy to detect by gravitational measurements. On
the other hand, oil and gas, as liquid and aerial
substances, are found in the cavities and cracks in

porous rocks, and their lower densities have no es-
sential impact on those of the rocks that contain
them. They move until trapped by some non-
porous rock (usually clay) that blocks their further
path. Once trapped, they gradually accumulate,
and the aim of geophysical exploration is simply to
identify these oil- or gas-containing traps.

Foreign scientists quickly recognised the sig-
nificance of E6tvos’s balance. The internationally
respected director of the Geodetical Institute of
Potsdam, F. R. Helmert, considered it, along with
the spirit level, to be one of the simplest and yet
most important geodetic tools. From the start, the
scientific world, and above all geodesists, took an
interest in the torsion balance. Already during E6t-
vos’s lifetime, foreign experts, primarily from uni-
versities, travelled to Budapest to find out about
the research tool and the exploration process, and
occasionally also to purchase an E6tvos balance

The Eotvos-Pekar and AUTERBAL balances in the E6tvos Lorand Memorial Exhibition. The telescope arms of the
AUTERBAL can be detached from the balance. During surveying they are not used, but have a control function
in instrument tests only.
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(e.g. the Museum of the University of Zagreb pos-
sesses a double balance purchased at this time).
After the death of E6tvos in 1919, the geophysi-
cal institute he had founded was named after him,
and Eo6tvos’s close colleague, Dezsé Pekar, became
its new director. Also, following the death of their
great mentor, former students and colleagues de-
veloped the torsion balance further. They had two
basic goals: on the one hand, to reduce distur-
bances caused by external factors; and, on the
other, to shorten the attenuation time of the bal-
ance. Pekadr insisted on retaining the visual reading
of the balance, thus characteristic telescope arms
are to be found on the E6tvos-Pekar balances. An-
other former student of E6tvos, Istvan Rybar’, au-
tomated the rotations of the balance between azi-
muths by clockwork and carried out the readings
by photo-registration. This version was called the

“AUTERBAL balance” (Automatic E6tvos-Rybar
balance). Both succeeded in shortening the attenua-
tion time of the balance to 40 minutes. Automa-
tion was an important step, as it made it possible
for an observer to work with several balances si-
multaneously, thus significantly reducing the time
needed per survey.

Outside Hungary, Wilhelm Schweydar was the
first to apply the E6tvos balance for the purposes
of exploration. In 1917, he performed successful
measurements to define the contour lines of a salt
dome on the North German Plain south of Ham-
burg. The results proved satisfactory, as the con-
tour lines of the salt deposit given by the measure-
ments were subsequently proved by well-borings.
Schweydar was in contact with E6tvos at an early
stage, and, in 1910, following E6tvos’s instructions,
he had his own balance made, which he equipped

L] l',: 2
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Eotvos-Pekar and AUTERBAL balances being assembled at the Siiss factory in around 1930
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The Eotvos Lorand Geophysical Institute performing E6tvos balance surveys in India: transportation
of equipment in Upper Assam

with photo-registration, for which he obtained the
torsion wires from Eotvos. As a foreigner, he did
more than anyone to make the torsion balance
known in Europe.

After the First World War, due to the rapid de-
velopment of motorisation, the demand for oil
products dramatically increased. By that time, var-
ious oil companies and prospecting enterprises
had already sent representatives to study the new
method of exploration at the Geophysical Institute
that by that time bore the name of Roland (Lorand)
Eotvos.

Among the foreign companies, Royal Dutch
Shell and the Anglo-Iranian Group were the first
to carry out surveys using an E6tvos balance. As
far as we know, this took place in the Hurghada
field in Egypt in 1921. The E6tvos balance was
launched on its world-conquering career, which,
sadly, its creator did not live to see.

In the meantime, the institute received more
and more inquiries about the new method. Occa-
sionally, these came from exotic places such as
Honolulu, the island of Java or Haiti. More and

more exploration companies were carrying out
surveys using the E6tvos balance in more and more
countries throughout the world, partly with the
help of Hungarian experts and the E6tvos Lorand
Geophysical Institute, and partly with their own
specialists trained at this institute in Hungary. Jend
Fekete®, for example, a close colleague of E6tvos,
worked for more than a decade in the US following
the First World War before returning home, when,
following Pekar’s retirement, he was appointed di-
rector of the E6tvos Lorand Geophysical Institute.

On request, the Geophysical Institute trained
specialists and even directed E6tvos balance sur-
veys abroad — as it did, for example, at the request
of the Burmah Oil Company in India. In the frame-
work of this agreement, Dezs6 Pekar and Janos
Renner worked near Khairpur in the Indus Valley
(in what is today Pakistan) in 1923-24. In 1925—
26, they continued their work 2,000 km to the east
of this region in the Dispur district of the Brahma-
putra Valley in Upper Assam. Mikl6s Szecsédy,
also a member of the Edtvds Institute, took over
their work there in 1927-1928.
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The E54 torsion balance, which won a grand prize
at the World Expo in Brussels in 1958

On the American continent, E6tvos balance
surveys were introduced by Everette Lee DeGolyer
and Donald C. Barton, the best-known oil industry
experts before the Second World War. DeGolyer,
who was vice president of the Amerada Petroleum
Company, sent Barton, Amerada’s geologist and
a graduate of Harvard University, to Hungary to
get acquainted with the theory and practice of E6t-
vOs balance measurements. Amerada’s first two
balances arrived in America in November 1922,
and in the same year the company carried out an
experimental survey similar to that undertaken at
Egbell. This was the first geophysical survey in
America.

The first success in geophysical oil prospecting
quickly followed. In 1924, Rycade Oil Corporation,
a subsidiary of Amerada, marked out its drilling
based on an Eo6tvos balance survey carried out
with the contribution of Barton. The excavation
opened up the first oil field in America (the Nash
Dome Oil Field in Texas) to be discovered solely by
means of geophysics. The first strike was soon fol-
lowed by others. By the early 1930s, there were
already more than 125 E6tvos balances in use in

The Bouguer anomaly map of the Sung-liao Plain
compiled from E6tvos balance and gravimeter
measurements, and the wall hanging donated out
of gratitude to the Hungarian expedition by

the Chinese Government
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The stages of development of the E6tvos balance on display in the E6tvos Lorand Memorial Exhibition, from right
to left: double large balance, double small balance, double balance with water cooling (which did not fulfil expecta-

tions), E6tvos-Pekar balance, AUTERBAL balance, E-54 balance, E6tvos-Szecsédy balance

the US, and at the peak of the oil exploration boom,
Siiss’s factory was delivering E6tvos balances over-
seas every two weeks. By 1938, a total of 79 new oil
fields had been discovered by means of E6tvos bal-
ances on the Gulf Coast alone.

Torsion balance measurements also played an
important role in the discovery of the first signifi-
cant oil and gas field in Hungary, the Budafapuszta
field. Torsion balance surveys were carried out
here by the Transdanubian Torsion Balance Group
of the Eotvos Institute. In 1937, the Budafapuszta 2
oil borehole, which was aligned on the basis of
these surveys, proved to be productive.

From the second half of the 1930s, Eotvds bal-
ances were gradually replaced in geological pros-
pecting by spring-based gravimeters. Gravimeters
were less accurate and provided less information
than torsion balances, although their performance
was adequate for the demands of industrial explo-
ration. On the other hand, they were simple to
handle and had a very short operating time per sta-
tion, which meant much greater prospecting pro-
ductivity.

In this context, it should be noted that E6tvos
had already produced a gravimeter in 1901, although
because it was less accurate he was not satisfied
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with it and set it aside. Had his gravimeter and the
notes made during the experimental measurements
not been in his legacy, no one would have known
that he was ahead of his time by almost two decades
in this field, too.

To add special piquancy to the story of the Eot-
vOs balance, the torsion balance was to enjoy a re-
vival after the Second World War. At the start of
the Cold War, tools for raw material prospecting
were considered of strategic importance and were
placed on the embargo list. This meant that Soviet
bloc countries were unable to get hold of the most
advanced American gravimeters. As a result, they
resorted to reviving production of the E6tvos bal-
ance. A new version, the E-54 balance, was devel-
oped, which won an award at the World Expo in
Brussels in 1958. This is how the E6tvos balance
was able to win grand prizes at two World Expos
— with a gap of almost 60 years.

Among the successes achieved during this
revival, perhaps the most important was the
Chinese—Hungarian oil exploration expedition
that made a significant contribution to the discov-
ery of China’s largest oil field to date, the Ta-Ching
Oil Field on the Sung-liao Plain, by means of its
torsion balance and seismic and telluric measure-
ments.” The objects on display in the E&tvos
Lorand Memorial Exhibition include a photo-
graph of the red silk hanging donated in gratitude
to the Hungarian expedition by the Chinese
Government.

Here, the story of Roland E6tvos’s most sig-
nificant achievement, the use of the Eotvos bal-
ance in raw material prospecting, comes to an
end. Today in Hungary, the E6tvos torsion balance
is used for scientific research purposes only by the
Chair of Geodesy at the Technical University of
Budapest.



EPHRAIM FISCHBACH The enduring
significance
of E6tvos’s
most famous
experiment
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s we celebrate this year the centenary of

the passing of Baron Roland E6tvos on

8 April 1919, it is appropriate here to reflect

on the experiment most closely identified
with him. This is, of course, his last published
paper: “Contributions to the Law of Proportional-
ity of Inertia and Gravity,” co-authored with his
collaborators Dezsé Pekdr and Jen6 Fekete and
published posthumously in German in 1922%. As
I will describe in detail below, an analysis of the
data obtained by Eotvos, Pekar and Fekete (EPF)
was published by my group (E. Fischbach, D. Su-
darsky, A. Szafer, C. Talmadge, and S. H. Aronson,
abbreviated to FSSTA) at Purdue University in
1986.!"" It revealed compelling evidence for the
presence of a new fundamental interaction in na-
ture, which came to be known as the “fifth force”
due to a title page report in the daily New York
Times."* However, no credible evidence for the exis-
tence of such a force has been produced to date,
notwithstanding many attempts by a large num-
ber of experimental groups.

Now that more than 30 years have passed since
the publication of our article, it is safe to summa-
rise our understanding of the content of the paper
by E6tvos and collaborators in the following three
statements:

#1. There is consensus in the community that there
were no obvious flaws in the EPF experiment, or in
their published paper.

#2. There is additional consensus that the analysis
of the EPF data reported by FSSTA is also correct,
along with its suggestion of a new “fifth force” in
nature.

#3. There is no credible experimental evidence for
a new force, with the characteristics presented by
ESSTA.

Since the preceding three statements appear to be
mutually contradictory, it is certain that interest in
the EPF experiment will endure until such time
that we resolve this paradox with some combina-
tion of new theory and additional experiments. In
what follows, I elaborate on the above observa-
tions in the hope of pointing to some possible res-
olutions of the apparent paradox arising from the
incompatibilities among observations #1 to #3.
We begin with an elaboration on #1, the cor-
rectness of the EPF experiment. As noted above,
following the FSSTA publication many efforts were
undertaken to attribute the EPF data to conven-
tional systematic influences, such as temperature
gradients. The extensive discussion of these hy-
potheses is summarised in the book The Search for
Non-Newtonian Gravity by C.L. Talmadge and
myself (the FT-book).”® Not surprisingly, none of
these has succeeded to date: This is because the
EPF data on the acceleration differences of various
pairs of samples correlate with a non-classical
characteristic of the samples, namely their bary-
onic charge-to-mass ratios B/p, where the mass of
an object is measured in proportion to the mass of
the hydrogen atom p = m/m,,. In the previous equa-
tion m, = m("H,) = 1.00782519(8)u is the mass of
hydrogen, and u is the spectroscopic mass unit.
The concept of baryon number (the number of
protons and neutrons) did not arise until the dis-
covery of the neutron by Chadwick in 1932, many
years after the completion of the EPF experiment
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in 1908, and its publication in 1922. The related
concept of baryonic charge, for which a conserva-
tion law was established by Eugene Wigner in
1949, is clearly a quantum property.

A dramatic example of the non-classical nature
of the influence responsible for the EPF data is the
comparison of their measured values of the ac-
celeration of platinum and copper-sulfate crystals
(CuSO, - 5 H,0): These two substances differ in
every known physical property (density, electrical
conductivity, thermal conductivity, etc.). Yet, re-
markably, they have very nearly the same values of

the non-classical property B/, and from the EPF
data we can infer that, in fact, they have the same
accelerations to the Earth as one finds from the
FT-book.

Additional support for the EPF results comes
from a recently discovered handwritten draft (au-
tograph) by E6tvos himself of what would eventu-
ally become the published 1922 paper. (A new
translation of the EPF paper incorporating the
Eo6tvos autograph will be published as part of the
E6tvos centenary celebration.)'* One of the ques-
tions that has surrounded the EPF paper since its
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publication has been why their results were not
published shortly after the completion of their ex-
periment in 1908. This question becomes even
more relevant in the light of E6tvés’s observation
in the autograph that the sensitivity of his experi-
ment is “more than 300 times greater than that of
an earlier experiment of Bessel”. In modern times,
an improvement in the determination of any
quantity by a factor of 300 would surely lead to
immediate publication. A possible answer to this
question may be contained in the data themselves,
particularly the measured fractional acceleration
difference (Ak in the EPF notation) of copper and
water:

Ax (water — copper) = —(0.010 + 0.002)x107°.

Since this represents a 5-standard deviation (50)
from the expected null result, we can assume that
E6tvos’s delay in submitting these results for publi-
cation may have been motivated by his desire to
redo his experiment, as is suggested by the intro-
duction to the published paper. The meaning of
this statement is that the probability that this
difference has occurred by mere chance is 1 to 3.5
million. By curiosity, one notes that nowadays in
subnuclear physics the so-called discovery thresh-
old is just the quintuple of the standard deviation.
This means that an effect is recognised as real, not
due to statistical fluctuations, when its measured
value deviates from the value based on the gener-
ally accepted interpretation by more than 5 times
the range of standard fluctuations.

Other examples of the great care that E6tvos
exercised in carrying out his famous experiment
are discussed in the FSSTA paper and the FT-
book. Based on these references and the preced-
ing discussion I believe that it is safe to assume
that the E6tvos experiment, as described in the
1922 paper and the newly discovered autograph,
was in fact done correctly. Thus, a resolution of
the incompatibility of observations #1, #2, and #3
above must depend somehow on observations #2
and #3.

We turn next to observation #2 dealing with the
correctness of the FSSTA analysis that led to the
suggestion of a “fifth force” Motivated by various
hints of possible deviations from the predictions of
Newtonian gravity, it was suggested that there ex-
isted in nature an additional long-range interac-
tion between any two objects i and j that was pro-
portional to their respective baryon numbers B,
and Bl,, Given that B = N + Z, where N and Z are,
respectively, the numbers of neutrons and protons
in each object, B is approximately proportional to
the mass M of any object, since the magnitude of
M is dominated by its number of neutrons and
protons. It follows that such an interaction would
behave in some ways as an additional contribution
to gravity, except for presumably small deviations
which would reflect differences in the actual chem-
ical compositions of the interacting samples. To
give this interaction a concrete mathematical ex-
pression, it was proposed that the potential energy
of interaction [VS]U for the new interaction be-
tween the objects i and j had the form of a modified
Newtonian interaction given by

YY
[V, (V)]iv = +f? % e

Here f is a coupling constant, defining the strength
of the new interaction, and Y = B + S is the hyper-
charge quantum number, which allows V,(r) to
also describe possible new interactions of K-
mesons for which B=0 but has “strangeness” S=0."°
(K-mesons or kaons are elementary particles discov-
ered in the second half of the 1940s and turned out
to be the first elementary particles possessing the
quantum property of strangeness. Anomalies ob-
served in experiments involving K-mesons partially
motivated FSSTA for the reanalysis of the EPF ex-
A= & ) ac-
m,c
commodates the possibility that the hypothesised

interaction could have a finite range (A < o) if the
quantum (“hyperphoton”) mediating the hyper-
charge interaction (analogous to the photon) had a

periment.) The characteristic length
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non-zero mass. Since ordinary matter has $=0 and
always interacts gravitationally, it is straightfor-
ward to show that the combination of the Newto-

-Gm,
the potential V, characterising the new force leads
to a total interaction potential V(r) having the form

nian gravitational potential V, = and

mm.
L1+ Ocije"“),

V(r) =

with o, = - (B/u,) (B/W) EE=,Y(G m?),and G_
is the Newtonian gravitational constant as r — co.
The gravitational acceleration of the object j in the
force field of the Earth (object i) follows from the
above equations. The acceleration difference of
two samples of j and j’ in the gravitational field of
the Earth is proportional to

& BEarth (B; _ B/) = & BEarth A(B)
Mgmh uj Mj “Eurth B VA

A tabulation of B/p values for the first 92 elements
in the periodic table is presented in Table 2.1 of
the FT-book. One finds that all B/p values are
close to 1, but differ from unity at the parts per
mille level.

Remarkably, the theory that follows the simple
equations above correctly describes the EPF data
for the acceleration differences of pairs of samples
j’-j measured in their experiment. As FSSTA have
shown, this theory implies that the measured frac-
tional acceleration differences (AK)},,/. in the EPF no-
tation should be given by

B
(Ax),, = al M) i’

where a is a constant that is determined in part by
the strength of the new interaction represented by
the square of the constant f through the propor-
tionality factor &. In a pure Newtonian world a=0
should hold for any pair jj’ of samples. This repre-
sents the statement that the accelerations of all ob-
jects in the same gravitational field should be iden-
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tical, what is now generally referred to as the Weak
Equivalence Principle. However, the fit to the EPF
data (see Fig. 1 in the FSSTA paper) gives

a=(5.65+0.71)x107,

which is a surprising non-zero 8o effect.

The computations leading to this value of a
have been described and checked in great detail
elsewhere in the FT-book and the publications
quoted in it, and hence are very likely correct given
that the compositions of the EPF samples are well
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known. These include water, copper, platinum, cop-
per sulfate crystals, a copper sulfate solution, and
magnalium (a magnesium-aluminum alloy). Although
snakewood (Schlangenholz) is a relatively exotic
wood, the authors of another FSSTA paper pub-
lished in 1988 were able to obtain a sample, which
was subjected to chemical analysis, from which its
B/u value was obtained. The composition of the re-
maining sample, talg (fat, suet, ...) is somewhat un-
certain, and was estimated by the authors of the
ESSTA paper. Whether or not this point is included
does not significantly affect the EPF (quasi-linear)
correlation between Ak and A(B/y) as appears in
the equation above.

Summarising to this point, it appears very likely
that the EPF experiment was done correctly (ob-
servation #1), and that the analysis of the EPF data
as presented in the first FSSTA paper is also cor-

rect (observation #2). This leads us next to a dis-
cussion of observation #3, that there is no experi-
mental support for the existence of a fifth force
giving rise to the deviations from the predictions
of Newtonian gravity implied by #1 and #2. We be-
gin by noting that V (r) suggests two broad classes
of tests of Newtonian gravity: (a) composition-
dependent tests such as EPF, and (b) composition-
independent tests which search for an additional
r-dependence such as might arise from exp(-r/\)
or some similar factor. Even before the publication
of the FSSTA paper, composition-independent
tests (also called searches for deviations from the
inverse-square-law of gravity) were carried out by
a number of authors. In the post-1986 era, many
more such tests were carried out over various dis-
tance scales. (A detailed compilation of both com-
position-independent and composition-dependent

Wﬁw;&'m..\f‘h-m;ﬁ:m
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The cartoon and its caption refer to the fact that the value of the coefficient a determined from
the experiment of E6tvis et al. actually leads to a repulsive force between samples with the same

sign of their baryonic charges.
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tests for new interactions and related theoretical
papers through 1992 can be found in a paper pub-
lished by Fischbach and collaborators in a journal
specialised in metrology (Metrologia, vol. 29, p. 215).1¢
To date, the most extensive tests for composition-
dependent deviations from Newtonian gravity have
been carried out by Adelberger, et al. (the E6t-Wash
Collaboration, working in Seattle at the University
of Washington), whose careful experiments have set
stringent limits on possible deviations from Newto-
nian gravity over a range of distance scales. With the
exception of the “floating ball” experiment of Peter
Thieberger, no credible experiment carried out to
date has reported a deviation from the predictions
of Newtonian gravity in either composition-
dependent or composition-independent experiments.

Having reviewed the support for our opening
observations #1, #2 and #3, we find that they are in
fact strongly supported by a variety of experimen-
tal and theoretical results, and hence remain mu-
tually contradictory at present.

Confronted with this impasse, we may now be
forced to rethink some of the subtle assumptions
that have been made in arriving to this point. Here
I propose that we begin by reconsidering our re-
analysis of the EPF experiment described in FSSTA.
Our starting point is based on a 1955 paper'” by
T.D. Lee and C.N. Yang, who first raised the ques-
tion of whether conservation of baryon number
would lead to the existence of a long-range field in
analogy to electromagnetism. Although that paper
led naturally to the formalism of FSSTA as an ex-
planation of the EPF data, it appears likely that almost
any interaction or mechanism whose influence on
the EPF samples is proportional to baryon number
B could account for the EPF results. As an exam-
ple, a “baryonic neutrino” (i.e. a new particle that
interacts extremely weakly with baryons) compo-
nent of dark matter might work, but its effects
could require experiments that are different from
those that have been carried out to date.

Another, perhaps more speculative, approach
to understanding the EPF data is to return to the
Guyot experiment described in the FT-book (p. 126),
which was the precursor to the EPF experiment. In
the Guyot experiment, a pendant suspended over
apool of mercury was used to search for a difference
between g (mercury) and ¢’ (pendant) where g is
the local acceleration of gravity. As noted in the
FT-book, the Guyot experiment is a direct test of
the equality of the gravitational and inertial masses
of the pendant and, as such, depends on the Earth’s
rotation. By implication, so does the EPF experi-
ment, as is also abundantly clear from EPE. Al-
though the Earth’s rotation is clearly an influence
in modern torsion balance experiments, these ex-
periments could still produce meaningful results if
the Earth stopped rotating, whereas the Guyot and
EPF experiments would then be meaningless. Natu-
rally, this distinction between the Guyot/EPF experi-
ments and the modern torsion balance experiments
raises the question of whether the striking EPF data
arise in some way from a coupling to B which is “acti-
vated” or “catalysed” by the Earth’s rotation.

I conclude with a suggestion I have made pre-
viously to the effect that there may be a feature of
the EPF experiment which would explain every-
thing, but which we are ignoring because it is “hid-
ing in plain sight” (quoted from FT-book, p. 207).
Could it be there is some characteristic of the loca-
tion of the EPF experiment that we are ignoring?
At the other end of the distance scale, suppose that
the source of baryon number, which the EPF ex-
periment appears to call for, is not some local fea-
ture of the Earth but is cosmological in origin. Per-
haps if we then combined the puzzle of the EPF
experiment with other puzzles arising from neu-
trino physics, dark matter and dark energy, etc.,
a grand unified scheme might emerge. It thus ap-
pears that, however the paradox raised by the EPF
results is eventually understood, interest in that
experiment will endure into the future.

I am deeply indebted to my colleagues Virgil Barnes, Gabor David, Dennis Krause, Andrew Longman, and Michael
Mueterthies for many helpful conversations relating to the EPF experiment.
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hrough his study of the surface tension of

liquids, Roland Eo6tvos (in Hungarian: Eot-

vos Lordand) discovered what would be-

come known as the E6tvos rule at a young
age. (His paper on the relationship between the
surface tension of liquids and molecular weight
was published in German in 1886.) From the early
1880s, his interest gradually turned to gravity (and
the related magnetism).

His first aim in this research was to repeat Caven-
dish’s experiment as accurately as possible. The es-
sence of this was to determine the gravitational
constant as accurately as possible, based on the at-
traction between various masses. This constant
was then, and still is, one of the least accurately
known physical constants'® — that is, it is known to
the fewest decimal places — thus its investigation
was a natural objective of his research.

However, E6tvos’s attention was soon drawn to
the fact that the Coulomb balance used by Caven-
dish was not only capable of detecting the forces
between the suspended masses and a test mass ap-
proaching from a distance, but also of determining
the maximum curvature of the gravity field, merely
on the basis of its position in the gravity field, with-
out the application of any external test weight. This
is how his first instrument, the “curvature vario-
meter’, was developed.

Although this measurement was already pio-
neering in terms of gravimetry, E6tvos’s truly bril-
liant innovation was to place the test weight on
one of the scales of the Coulomb balance lower
than the other. This improved instrument is known
as the Eotvos torsion balance (sometimes also
called “pendulum”). It should also be noted that,

compared to the traditional pendulum suspended
on a horizontal axis and swinging in a vertical
plane (e.g. the pendulum clock), the suspension is
realised by a vertical torsion thread, and the pen-
dulum pivots in a horizontal plane with a gradually
decreasing displacement until it reaches its equi-
librium position. The measured data are the direc-
tion of the equilibrium.

The interpretation of the measurements is based
on the theoretical background derived by E6tvos,
referred to as the torsion balance equation. The
Eo6tvos torsion balance was the first instrument in
the earth sciences that was able to measure gravity
gradients — that is, spatial changes in the gravity
field. In addition, this instrument was the first to
have a robust construction and stable measure-
ment system for truly high-precision field observa-
tions. Thus, from the surface of the Earth, the in-
strument was able to detect mass anomalies at a
depth, enabling exploration for raw minerals with-
out drilling, even though the torsion balance had
been developed by Eotvos for fundamental re-
search and primarily for laboratory use. The first
geological field deployment of the torsion balance
took place in 1891, near Sag Hill in the vicinity of
Celldomolk. The agreement between the measure-
ments and the theoretical calculations proved the
practical applicability of the torsion balance for
field measurements for geological purposes. The
method and the instrument revolutionised hydro-
carbon research from the 1920s on, and the Eot-
vOs torsion balance became famous throughout
the world. Modern applied geophysics was born
when underground geological structures were de-
tected on the basis of the mapped gradients. In
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this way, the Eotvos torsion balance became the
world’s first geophysical tool for prospecting. The
Eotvos torsion balance revealed hundreds of pro-
ductive structures and billions of barrels of crude
oil.

Gradients of gravity refer to the spatial varia-
tions in gravity acceleration, in terms of both di-
rection and magnitude. In practice, this is the
change in the gravity acceleration vector at a unit
distance along the coordinate axes — that is, the

difference between the acceleration vectors taken
at the end points of the unit distance. Gravity is a
relatively weak force (the value of the above-
mentioned general gravitational constant in the SI
system contains ten zeros after the decimal point
before non-zero numbers begin) and its gradients
are very small. It is no coincidence that the unit of
gravity gradient known as the e6tvos (written with
lower case e as 1 edtvos, and abbreviated to 1 E), is
one-billionth of an SI unit: 1 E = 10~° 1/s
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Gravity map of the Carpathian—Pannonian region

In the brown-coloured areas, higher-density formations
are closer to the surface, while greenish areas are charac-
terised by thick, low-density formations. (The figure is

a so-called Bouguer anomaly map, cleaned from other
effects, and reflects the density distribution of the litho-
sphere only, in milligals. 1 mGal = 10~ m/s? correspond-
ing to one digit difference in the fifth decimal place of the

change in the gravity acceleration. The scale ranges from
dark green —69 mGal to dark brown +40 mGal, with con-
tour intervals of 5 mGal.) This kind of gravity map already
existed in E6tvos’s imagination. The database on which
the map is based was compiled from the results of many
decades of work (predominantly relative gravimetric
surveys).
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Using other measurement methods, not only
the gradient but also the vector of the gravity, its
direction and/or magnitude, can be measured.
These measurements belong to the field of gravi-
metry, while the discipline in which gradients are
measured is known as gradiometry.

In the 1940s, small-scale gravimeters became
available, making possible rapid measurement in
the field (such as instruments measuring relative
accelerations, e.g. the LaCoste—Romberg gravi-
meter in 1942), which superseded the use of the
E6tvos torsion balance worldwide. In the 1950s,
the Eotvos Lorand Geophysical Institute (ELGI)
established a national gravity base network with
new gravimeters, and measurements were carried
out throughout the country. The relative gravimet-
ric measurements entered in the national base net-
work resulted in a unified data system, thus all fur-
ther observations expanded the national survey.
Data systems for larger areas were available (figure
on page 69), which made possible an ever wider
geological and geodetic application.

The 1960s saw the beginning of cosmic geod-
esy, when, for the first time, large-scale forms of
gravity field were determined based on the analysis
of satellite orbits. Until the end of the last century,
the satellite method for determining gravity fields
was based on observations of the orbital elements
during passages above ground stations. If a satel-
lite’s orbit showed a deviation from the one pre-
dicted (based on an a priori known model) above
a ground station, the deviation was interpreted as
a consequence of the difference between the actual
and the modelled gravity field, which provided the
basis for modelling the gravity field more accurately.

The method has two major drawbacks. On the
one hand, it provides only a small amount of mea-
surement data; and, on the other hand, it provides
measurement for only short arcs of the orbit. Both
these gaps can be resolved by using GPS (Global
Positioning System). In order to determine the
Earth’s gravity field, it is worth using low altitudes
of a few hundred kilometres so as to obtain a de-
tailed resolution. Since Low Earth Orbiters travel

well below the 20,200 km altitude of GPS satellites,
on-board GPS receivers can track the orbit almost
continuously with high accuracy. Nevertheless,
measurements by satellites orbiting at low altitude
are affected by noise from various sources gener-
ated by the upper layers of the atmosphere. Such
effects can be eliminated by using accelerometers
located at the centre of gravity of the satellites.
This was the principle behind the CHAMP satel-
lite that was operated by the German GeoForsc-
hungsZentrum (GFZ) between 2000 and 2010. The
CHAMP satellite can be regarded as the first grav-
imetric satellite that (continuing the earlier cosmic
practice) enabled the determination of the gravity
field based on satellite orbits.

A very interesting solution was provided by the
GRACE twin satellites between 2002 and 2017.
The GRACE satellites — operated jointly by NASA
and the GFZ - were equipped with instruments
that had been successfully applied in the CHAMP
project: GPS receivers and accelerometers located
in their centre of gravity. The two GRACE satellites
revolved on identical orbits, following one another
at almost the same distance (approximately 220 km).
This arrangement is known as a “Tom and Jerry”
configuration, referring to the way in which the
cartoon cat chases the mouse so that the distance
between them never changes. However, due to the
irregular distribution of the Earth’s mass and its
polar flattening, the gravity field is not regular,
therefore the distance between the GRACE satel-
lites did not remain constant, but varied. The es-
sence of the “Tom and Jerry” configuration is that
the range-rate between the satellites can be mea-
sured accurately and continuously, an observation
that makes it possible to determine the irregulari-
ties in the gravity field. For this purpose, in addi-
tion to the instrumentation mentioned above, an-
other essential instrument was the interferometric
microwave tracking system, which made it possi-
ble to measure the range-rate between the two sat-
ellites with an accuracy of less than 1 pm/s.

The success of GRACE is substantiated by the
launch of the GRACE Follow-On (GRACE-FO)
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The GOCE gradiometer consists of three pairs (six in total) of accelerometers located at a distance of 25 cm
from the centre of mass along three perpendicular spatial directions. The direction of the instrument arms is
indicated by the red arrows.
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twin satellites in 2018. This was an exact equiva-
lent of the GRACE mission, except that the range-
rate measurement method was improved. As a re-
sult of technological development, the accuracy of
the range-rate measurements (and consequently
the accuracy of the derived gravity field models as
well) improved by one order of magnitude. An-
other proof of the success of GRACE is that the
Moon’s gravity field was determined in 2012 by the
GRAIL twin satellites using the same “Tom and
Jerry” configuration. In the case of GRAIL, the
tracking of the satellites’” orbit around the Moon -
in the absence of a GPS satellite system — was per-
formed using the Earth-based Deep Space Network.

While in the satellite missions described above,
the gravity field could have been detected indi-
rectly (in the case of CHAMDP, the observable was
the satellite’s orbit; while in the case of GRACE it
was the range-rate variation between the satel-
lites), the GOCE satellite provided direct observa-
tion about the gravity field. The observable in the
case of GOCE were the gradients (also provided by
the E6tvos torsion balance), which were measured
by a dedicated on-board instrument known as the
space gravity gradiometer, located at the centre of
mass of the satellite. The space gravity gradiometer
consists of three pairs of accelerometers (i.e. a total
of six), spaced at equal distances (25 cm) from the
centre of mass along three perpendicular direc-
tions (see page 71). The space gravity gradiometer
can be construed as minified “Tom and Jerry” con-
figurations along each axis; the role of each satel-
lite here is taken over by an accelerometer, which
enables the measurement of the gradients along
the axial directions.

Due to the very low altitude (220-270 km) of
the GOCE orbit, the gravity field could be deter-
mined with a fine resolution (i.e. of a few 100 km).
In this way, a gap could be filled: formerly, from
satellite-borne measurements only coarse (1,000 km
scale) forms of the gravity field could be deter-
mined, while from field measurements only local
ones (up to a scale of a few tens of kilometres) were
accessible. However, due to GOCE, the medium

features of the gravity field also became known.
We will return to this point later.

To return to the GRACE twin satellites: it is no
surprise that the space research community de-
cided to continue this mission. The orbit of the
GRACE satellites was designed in such a way that
one month’s measurements completely and homo-
geneously cover the surface of the Earth. This con-
figuration makes possible the determination of
gravity field models with a temporal resolution of
one month (with a coarse spatial resolution, due to
the relatively small number of measurements). Al-
though the successive models are essentially simi-
lar to one another, since they describe the same
gravity field, they also show minor differences,
since the gravity field is not constant in time. Of
course, the gravity field is generated by the Earth’s
gravitation (among other sources), thus it reflects
the mass distribution of our planet. However, we
know that there are geophysical processes — on the
Earth’s surface, in the crust and in the Earth’s man-
tle — that involve remarkable redistributions of
mass. These surface (or near-surface) processes in-
clude ocean currents, hydrological processes in
river basins (water bodies transformed by rainfall,
runoff in catchment areas, fluctuations in ground-
water storage, evaporation processes, etc.), and
changes in ice cover (ice melting processes and the
accumulation of permanent snow). The lithospheric
plates are known to be in permanent motion.
Moreover, minor fractures can also be detected by
displacements that, in many cases, trigger earth-
quakes. The time variation in mantle inhomoge-
neities may indicate a flow in mantle materials. In
sum, it can be concluded that if the mass distribu-
tion changes (and it is obviously changing), then it
necessarily also changes the gravity field.

GRACE was the first satellite-borne technology
to monitor and investigate temporal variations in
the gravity field. The spatial resolution was in the
range of 1,000 km, and the technology made it
possible to detect variations that can be described
by monthly models (such as processes with annual
periodicity). The results of satellite gravimetry in
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chains.

the 21% century are worth presenting in both spa-
tial and temporal resolutions, by separating the
static and dynamic (time-varying) parts of the
gravity field. About 99% of the gravity field is basi-
cally permanent, and only the remaining 1% shows
temporal variations.

In order to improve the static part, several years
of gravimetric satellite data (CHAMP, GRACE,
GOCE) are taken into account. Based on these ob-
servations, a very precise gravity field model with a
fine resolution can be derived. Of course, satellite-
borne technologies are not suitable for detecting
variations at local resolutions (i.e. of a few meters),
as the details on the surface are blurred from the
satellites’ altitude. As already anticipated in the
context of GOCE, these satellites made it possible
to provide reliable information in a spatial resolu-
tion of some 100 km, which had formerly been
unavailable from terrestrial and satellite measure-
ments. It is no coincidence that the EGMOS, the
most advanced global gravity field model, was
based on a GOCE gravity field model refined with

available terrestrial measurements. Processing the
combined satellite-borne and terrestrial data, the
gravity field can be determined with a resolution of
some 10 m.

As for the time-varying gravity field, the monthly
GRACE models have provided a new tool for geo-
science that allows us to observe many present-day
environmental processes. Compared to the differ-
ent remote-sensing satellites, the great advantage
of satellite gravimetry is that the underground pro-
cesses cannot “hide” from the satellite, as their im-
pact is part of the perceived mass redistribution.

Global climate change has a significant impact
on the polar ice caps. According to the GRACE
monthly models, Greenland will be “green” again
within 100 years, although the situation in Antarc-
tica is not obvious: while West Antarctica melted
undeniably and rapidly between 2003 and 2014,
the larger part of the continent, East Antarctica,
still appears stable. In fact, in some areas, due to
the significant snow accumulation, a growth in the
ice cover has been detected.
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Mass changes in Antarctica [in mm/year] based on
GRACE monthly models for the period 2003-2014
The ice mass of Antarctica is decreasing unambiguously

only in the southwest, where the heat flow from depth is
notable.

The ice-melting process is also contributing to
changes in world ocean level. Since ocean areas
cover two-thirds of the Earth’s surface, the excess
water that appears in this way is distributed over a
large surface. As a consequence, the detection of
water level rise is ambiguous, and as such it has
not been shown reliably by GRACE either. In any
case, the amount of fresh water is far more impor-
tant in terms of life on Earth, and GRACE has
added surprisingly vast amounts of relevant infor-
mation to its quantitative estimates. It is not only
surface water, but also subsurface water storage
that can be seen from the GRACE time series. In
fact, in the case of several major river basins, water
mass in the ground and/or in the vegetation with
annual periodicity was detected. For example, in
the Amazon basin, hydrologists now assume there
to be 20% more fresh water than they thought ear-
lier based on the previous hydrological estimates.

There are also some surprising aspects to tem-
poral gravity changes, which were not considered
when the GRACE satellites were launched: major

80 85 80 9 100 105 110

Mass redistribution as modelled (left) and as observed by GRACE (right) due to the earthquake in Sumatra
on 11 April 2012. The similarity draws attention to the fact that mass redistributions caused by major earthquakes
can also be detected in the temporal change of the gravity field.



75

CONTEMPORARY GEODETICAL-GEOPHYSICAL RESULTS: UNFOLDING THE WORK OF EOTVOS

46.5
45.0

. 43.5
42.0

£

47°N aos
39.0

st 37.5
16°E  17°E  18°E  19°F e oE 36.0

Geoid model based on GOCE measurements and geophysical field measurements [in meters] in Hungary

This figure can be regarded as a promising practical utilisation of geodetic-geophysical basic research, since knowledge
of the Earth’s gravity field, the horizontal level surface, is the basis of many engineering applications.

earthquakes may cause surface movements, which
may also appear in the time series of the gravity
field. The GRACE monthly time series can be a
useful tool for understanding and quantifying the
physical causes of a deep earthquake. The figure on
the previous page shows an example of a model of
mass redistribution due to the earthquake in Su-
matra on 11 April 2012 (left), and as it was ob-
served by GRACE (right). Based on the observa-
tion, the model can be refined.

Based on the GOCE gravity models and geo-
physical field measurements, a local gravity field
model optimised for Hungary has been developed
(see above). The results of satellite gravimetry are

thus not only useful for global or continent-scale
applications, but can also be utilised for country-
scale purposes.

In summary, it can be stated that, just as the
Eo6tvos torsion balance revolutionised prospect-
ing for deposits of raw minerals one hundred years
ago, today the extremely accurate measurements
provided by satellite gravimetry (the descendant
of the E6tvos torsion balance method) plays a similarly
essential role in Earth sciences, helping researchers
to obtain greater knowledge of the ongoing pro-
cesses both on the surface of and in the interior of
our planet.
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n the early 19" century in Hungary results and
events in the scientific field were reported only
in the political weekly Magyar Kurir and in an en-
cyclopaedic monthly Tudomdnyos Gyiijtemény.
Meanwhile, the field of literature already had a
prominent and literature-specific publication Kis-
faludy Térsasdg Evlapjai, published by the Kisfa-
ludy Society. It is no coincidence that the Hungar-
ian Academy of Sciences (MTA), originally the
Hungarian Scholarly Society, was founded with
the objective of cultivating the Hungarian lan-

onvened by Ferenc Bene (1775-1858), pres-
ident of the Pest University Medical School,
ameeting was held on 29 May 1841 at which
a decision was made on the inception of an
itinerary series of Congresses of Hungarian Natu-
ralists and Physicians. One day earlier, Pal Bugat
had published a call addressed to the assembled
naturalists for the establishment of the Hungarian
Society of Natural Sciences, which was then signed
by 134 attendees. At the inaugural meeting, held
on 13 June, those present approved the proposed
statutes and elected Pal Bugat as president. The
Society, which initially operated as a private club,

guage and strengthening national consciousness.
At the same time, similar attempts were being
made in the field of natural sciences. In 1802, Pal
Kitaibel (1793-1817), the great Hungarian bota-
nist, proposed a plan for the foundation of a so-
ciety for the natural sciences. The idea came to
fruition in the spring of 1841, when the Hungarian
Society of Natural Sciences was established at the
initiative of Pal Bugat (1793-1865), professor of
theoretical medicine.

managed to attract a patron from the royal house
and was transformed into a nationwide associa-
tion in June 1843. The patron was the nature-loving
Archduke Stephen (1817-1867), who later became
palatine. The association was henceforth known as
the Royal Hungarian Society of Natural Sciences,
and also obtained the right to issue diplomas to
members, whom it admitted on the basis of rec-
ommendation.

While studying at university abroad, Roland
Eo6tvos became a member of this professional society,
probably on the recommendation of Kalman Szily.
Interestingly, its members included a remarkably



79

FROM THE SOCIETY OF NATURAL SCIENCES TO THE MATHEMATICAL AND PHYSICAL SOCIETY

An old diploma of the Society of Natural Sciences
signed by Archduke Stephen and Pil Bugét
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An ornate certificate was presented to all new members
for a price of 2 forints. (The annual membership fee was
3 or 5 forints.)

A ; ;J 7 ] 7 ’;ﬁ I "F 1:- :
. - 4 a
o 3 ¢
> . A . Sy & S 4 IR £ ——
i - . LT, i JEIFELS W — 1§
-'-‘-. 7 ': - * = iy = f" 2 T -
i s - JEE. ra o3 (O 1 ] i TP s
3 x -"'{'-'-l,- - ) B | i1 . .'-":'."i F I
? ¥ : -
. L 4 ‘,_‘ o 1\ i 4 T 'l
¥ =y L A = e
e N & ' k. ! . 7Y o
" s e JIES i o R X o
_ ¢ & CY-TERWESZEDTUD oA N1 _
= - -
y 53 : = p
3 - $, '.:.E: _f
N i > B i v
- S 3 S . W AR
- o, = S, =l & ) B - .
& S T ]
I ':t T
U . -._.' -\" : -;
1 1 1]

The seat of the Royal Society of Natural Sciences in Eszterhdzy Street. The building, in what is today Puskin Street,
included an auditorium with a “Leitz projector”, a meeting room, library and reading room.
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large number of university students. It is also worth
noting that father and son were both members:
Baron Jo6zsef Eotvos joined the Society in 1854,
and his son Roland E6tvos in 1869. According to
the Society Bulletin, they paid their fees together
in 1869.

In 1872, the association had “2,737 full members;
of these 672 are from Budapest, and 2,065 from
outside Budapest”; by 1899, however, “the number
of members had increased to 8,098; including 248
founder members and 189 ladies” The member-
ship included representatives of almost all edu-
cated social groups, including teachers, priests, head
physicians, mayors, chief justices, engineers, offi-
cials, mine officers, estate stewards, and others.
Separate sections were established within the So-
ciety, which regularly organised lectures, as well as
issuing tenders and founding a library. E6tvos soon
became part of the management, where he worked
very actively. Life in the Society proved to be good
training for him, as he had to organise and make
decisions at the same time; he was able to exploit
the skills obtained in this area in the positions he
held later. At the general assembly, he was immedi-
ately elected as a committee member on 4 January
1870. When specialist areas were designated in
January 1871, E6tvés, along with Anyos Jedlik and
others, was put in charge of the physical sciences.
Eo6tvos was kept busy within the Society and was
always happy to carry out this work. Among other
things, he was a member of the five-member dele-
gation that submitted to the minister of education
an account of the national subsidy given to the So-
ciety for the year 1870. In March 1871, he partici-
pated in the discussions on the proposal for the
foundation of the Association of Hungarian Engi-
neers and Architects; on 12 November he repre-
sented the Society at the Toldy Fest of the Kisfa-
ludy Society, after which he gave his opinion

concerning the purchase of physics teaching mate-
rials for elementary schools; and in December he
was elected as a member of the board of the 1873
Vienna World Expo. He was, one might say, a life
member of the committee for the auditing of the
library of the Royal Hungarian Society of Natural
Sciences, and as such was asked to report on the
usage of the library, in addition to its quantitative
analysis, in 1878. He was chosen to represent the
Society on the Publications Committee of the
Academy of Sciences. In 1899, E6tvos became a
member of the property purchasing committee, as
the substantial total amount of the “hereditary
membership” fees of several hundred forints, as
well as donations and state subsidies, provided suf-
ficient income for the Society to purchase its own
headquarters.

To mention just a few of Eotvos’s important
proposals: in November 1870, he suggested launch-
ing a call for research projects of national interest;
in June 1871, he proposed a petition for regulating
applications, as well as secretarial and editorial
tasks; in his proposal at the end of that year he out-
lined how the annual amount of 2,000 forints
should be used for research of national interest. It
was a significant event when, at the general meet-
ing for the re-election of officials “held on 21 Ja-
nuary 1880 in the small hall of the Academy of
Sciences and chaired by [chemist] Karoly Than
(1834-1908)”, he was elected by 157 votes out of
197 as one of the two vice-presidents, a position
that he held until his death. E6tvos maintained
very strong ties with this community. In addition
to his activities in the Mathematical and Physical
Society that he founded, and his work for the
Academy of Sciences and other societies, and his
university and research work, he regularly partici-
pated in general meetings and committee and
board meetings, which he sometimes also chaired.
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n 1868, secretary Kadlman Szily (1838—1924), the

excellent, 30-year-old physicist [and linguist,

later secretary general of the Hungarian Acad-

emy of Sciences], proposed the publication of
the monthly journal Természettudomdnyi Kozlony
[Communications in Natural Sciences]. He was
appointed editor, and the first issue appeared on
8 January 1869. [...] The impact of the journal on
national scientific culture was immeasurable’,
wrote chemist Mihdly Beck (1929-2017) in his
study on the history of the Society. On 17 April
1990, it was Beck, along with professor of geology
Viktor Dank (1926-), who reorganised the associ-
ation following its ban in 1953.

“The Hungarians must learn to like scientific
knowledge’; Kédlman Szily stated. To achieve this,
in addition to educational articles and regular, in-
formative columns, the journal ran what would
now be called an “interactive” feature: from 1873,
the “letterbox” answered readers’ questions, and
from 1887, readers could also submit “old Hungar-
ian observations”. This suggests that the influence
of the journal in shaping the professional commu-
nity should not be neglected.

A brieflook at the detailed results of the various
calls for research applications suggests that the
members of the Society put a lot of work into care-
fully and rigorously evaluating the submitted pro-
posals. E6tvos and another academician and phys-
icist Alajos Schuller (1845-1920) formed the jury
of a competition announced for the presentation
of physics experiments in high schools. According
to the Society’s journal, the name of the winner,
high school teacher Karoly Antolik (1843-1905)
“was greeted with cheers by the General Assem-
bly” [1890].

In contrast to the scarcely digestible texts of
previously published yearbooks, the articles pub-

lished in the journal were deliberately designed to
be readable. The related publication of books was
characterised by accurate works nevertheless writ-
ten in an enjoyable style. In 1910, E6tvos preferred
the publication of a work on electricity by one of
his favourite pupils, the physicist and academician
Gy6z6 Zemplén (1879-1916), over the two other
submitted works, precisely for this reason. Not
only the style of the books, but also their format
was of high quality: they were published either
with a gilded cloth binding or with hard covers.
About 60 percent of contemporary scientific works,
along with the journals, making a total of 400
volumes, were published by the Society. Besides
the work by Zemplén already mentioned above,
works by Szeged high school teacher Alajos Cz6-
gler (1853—1893) and the Society’s librarian, acad-
emician and physicist Agost Heller (1843-1902)
on the history of physics, were published in the
form of handbooks (in 1882 and 1891). These works
were the fruits of a call for submissions. The Soci-
ety also took care to ensure that valuable works
were not lost. In January 1881, E6tvos stated that
two of the three works submitted in response to a
call issued by the physics committee were out-
standing: and, because of “the skilled compilation”
and “painstaking, professional and objective dis-
cussion” they doubled the prizes, so that both can-
didates received 300 forints.

From 1888, supplementary papers of varying
length were regularly published as attachments to
the Communications in Natural Sciences, contain-
ing longer articles and also reporting original scien-
tific findings.

Eo6tvos also took an active part in the editorial
work. At a commission meeting on 7 December
1870, when the editorial board was expanded, E6tvis
was appointed editor of the “Astronomy, physics
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and meteorology” section, with four colleagues. In
1872, when the journal’s structure became further
differentiated, E6tvos was asked to take responsi-
bility for the physical science section.

Eo6tvos’s career as an author began at this time,
in association with the journal. His presentation
“The Doppler effect and its application in acoustics
and optics’, delivered at a “section session on 7 De-
cember 1870’ was published as a supplementary
paper on 19 January 1871, in Volume III of the
Communications in Natural Sciences. His article
“On the colour spectrum of the Northern lights’,
signed by “Dr. B. E6tvos Lorand’, also deserves
mention. His first publications were reviews, as

0tvos’s work as a lecturer surpassed his ad-

ministrative activities and his writing of articles

for the popularisation of science. E6tvos gave

presentations at a wide variety of forums,
and in many different forms. Leaving aside his
presentations at specialist meetings and assembly
meetings, we discuss below only the two large-
scale ventures organised by the Hungarian Society
of Natural Sciences, which “he undertook with the
greatest of pleasure” E6tvos had been convinced
by his teachers in Heidelberg, who included Rob-
ert Wilhelm Bunsen (1811-1899) and Gustav
Kirchhoff (1824—1887), of the fundamental impor-
tance of experimentation, and he adopted their
methodology, the practice of experimental dem-
onstrations integrated into his presentations. The
experiments added spice to his presentations by
combining visual elements with the power of the
spoken word, enhancing the impact of E6tvos’s
charming personality. Not every interested con-
temporary was able to attend these presentations,

documented in detail in the bibliographic litera-
ture on him (see the chapter on bibliography by
Sdndor Mikola [1871-1954] and Jdnos Renner
[1889-1976] in the Baron Roland E6tvos memo-
rial book of 1930). Overall, 29 of his articles and
presentations were published in the journal, some
as complete publications and others as resumés,
and there are also references to his lectures given
at the Society or the Academy.

Eo6tvos probably learned the importance of the
popularisation of science and the self-organisation
of the academic community from Hermann Lud-
wig von Helmholtz (1821-1894) during his univer-
sity years in Heidelberg.

but fortunately printed versions of them were pub-
lished in the Society’s journal.

The following statement, for example, was de-
livered at the general meeting in January 1889:
“The highlight of the public sessions was the series
of lectures on physics. Baron Roland E6tvos, uni-
versity professor and vice president of our Society,
gave a series of 10 lectures [weekly from January to
Easter] in which he described the current state and
research methodologies in the field of physics.” Ac-
cording to the report, the audience included secre-
taries of state, ministerial councillors, and several
other “prominent figures” from public life. The lec-
turer had at his disposal all the necessary instru-
ments both for the lectures at the Budapest Uni-
versity as well as for the chemistry lectures held
earlier at the Technical University in 1887. One and
a half decades later, his six-lecture series, “Popular
courses. Baron Roland E6tvos on gravity and earth
magnetism” sparked similarly wide interest between
28 February and 4 April 1903.
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n the 30" anniversary of the Society’s
journal, at its General Assembly held on
24 January 1900, the Hungarian Society of
Natural Sciences established a gold medal
and prize to commemorate the work of Kdlmén
Szily. The prize was awarded every three years for
the most outstanding efforts towards the cultiva-
tion or popularisation of the natural sciences in
Hungary. In 1912, “the General Assembly ap-
proved with great enthusiasm the proposal of the
board, and awarded the KALMAN SZILY medal

and prize to BARON ROLAND EOTVOS; the
journal reported. E6tvos donated 1,500 golden
crowns of the prize money to three foundations of
the Society of Natural Sciences, and the remaining
500 crowns were given to the Mathematical and
Physical Society. (The Austro-Hungarian silver-
based Forints had been replaced by gold-based
Crowns in 1892.) Unfortunately, the gold medal
awarded to Eotvos, of which bronze copies were
made, has been lost. Landowner and academician
Andor Semsey (1833-1923) was a generous patron

The two faces of the Society’s Szily commemorative plaque designed by Istvan Schwartz (1851-1924)

The upright rectangle on the front features a half-length
portrait of Kalmén Szily, looking towards the right,

with dates above it referring to the first 30 years of the
Society’s journal. The back depicts the Great Hungarian

Plain. The inscription on the back reads: R[oyal]
H[ungarian] Society of Natural Sciences / To Dr. Andor
Semsey, 1908. Size: 49x 70 mm.
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of Hungarian science and supported Eotvos’s ex-
periments on gravity with significant sums. Copies
of the Szily medal that was awarded to him are

he Mathematical and Physical Society grew

out of the mathematicians’ roundtable and

the Society of Natural Sciences. The de-

clared aim of the association was to provide
further training for teachers in a more appealing
style than the poorly attended abstract academic
lectures, while still at a higher level than that of
general science popularisation.

In December 1890, Eotvos invited more than
100 high school and university colleagues to two
lectures. These lectures can be regarded as the
seeds of the MPS, as it was here that the idea of
founding the new society first emerged. In January
1891, the preparatory committee held its first
meeting, and the inaugural session was held on
5 November the same year. The first president of
the Society was “university rector, president of the
Hungarian Academy of Sciences” Roland E6tvos,
who retained his position until his death.

At the inaugural meeting, the president stated
in his speech that “Our duty is to give a verbal ac-
count of the progress of science at our regular
gatherings, and to write down everything that is
worthy of professional attention in our profes-
sional journals. [...The] success of teaching in both
higher and intermediate educational institutions
depends primarily on the teachers’ academic qual-
ifications” Learning from the example of the Soci-
ety of Natural Sciences, a journal was promptly
established upon the foundation of the Society: the

kept in the Hungarian National Gallery and also in
the Manuscript Collection of the Hungarian Acad-
emy of Sciences.

Mathematikai és Physikai Lapok (Mathematical
and Physical Journal) was launched in June 1891.
The cover of the combined issues 1 and 2 refers to
Budapest mathematicians and physicists as the
publishers, and it was only from the third issue that
the Mathematical and Physical Society was men-
tioned as publisher on the front page. The symbol
of the Society that appeared on the cover deserves
mention: it was none other than the allegorical
figure of “Mathematics” It was not only a reference
to the mathematical profile of the journal, but also
expressed the intention for (mathematical) exacti-
tude even when discussing physics-related subjects.

Roland E6tvos was inspired primarily by Anyos
Jedlik (1800—-1895) in constructing innovative tools
of physical experimentation and in his steady, dis-
ciplined experimental work. The seven years that
Eo6tvos had spent with Jedlik at the University of
Pest had converted the bohemian baron into a
genuine, serious scholar and teacher, who had
learned from Jedlik the importance, and at the same
time also the love, of persistent research. E6tvos
was grateful to his mentor, as also indicated by the
fact that he nominated Jedlik as the first member
of the Mathematical and Physical Society. As pres-
ident of the MPS and the MTA, as well as vice
president of the Society of Natural Sciences, he at-
tended Anyos Jedlik’s funeral in Gyér, which was
held two days after Jedlik’s death on 14 December
1895, and he delivered a speech commemorating
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MATHEMATIKAI
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ELS( KOMET

h MATHEMAVECA] £ FEVRIER TARSILAT Miniaielindi

BARTONIEK GELA s RADDE GUSERN

BUDAPEST, HRO2

& METEEMATNESD B PRIVSIER) TARSTLAT
e

The cover of the journal of the
Mathematical and Physical Society,
with the Society’s emblem — an ink
drawing by the painter and graphic artist
Mrs. Nelly Hirsch Radé (1871-1915),
based on the statue of “Mathematics”

on the facade of the Academy building

ERTESITO A MATHEMATIKAI TARSASAG

188070 . EVEELI

ELOADASAIROL.

1890, deczember 4-én ¢z 18-4n br. Edrvis Lonivo: A faldi gravitdtidrel.
Eldadi a gravitaliora vonalkozd vizsgilataicd] refendll. Elsd eldaddisi-
ban azokril az eljirisokrdl szilt, melyveket a gravitatio dillanddjinak
meghatirozisirn alkalmazott. Eljirizil az eddigi ez irdnyban lett
kisérletekkel szemben leginkdbb az jellemei, hogy a vonzd erdk
mérésére a Covtome-féle inganak nem esupin kitéréseil, hanem
killindsen lengési iddinek viltogi=it haszmilta. A rid lengéseinck
szabilyos lefolvisird] a riluk felvelt folograliik tanuskodoak., Ela-
il bemutalta a Wbbi kizitl azl o készitlékel is, melylyvel a vonad
erdk okozta kitérézeket multiplikilni tudta s exiltal hatdsukat viratlan

meértekben nivelte,

4

The statue representing “Mathematics’
on the second-floor facade of the
Academy building, by Berlin sculptor
Emil Wolff (1802-1879)

An excerpt from the Journal,
reporting on a lecture by E6tvos held
in December 1890
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his mentor at the General Assembly of the Acad-
emy on 9 May 1897.

The first General Assembly of the MPS, which
served as a model for later gatherings, was held at
the physics lecture hall of the Technical University
on 4 and 5 April 1893. After the formalities of the
Society, the main activities included presentations
of experiments, institute and factory visits, and an

s head of the Society, E6tvos did every-

thing he could to provide professional

and methodological training for teachers.

He used the monthly journal of the So-
ciety in the service of this goal, building on the ac-
tivity of Society members. A regular problem-
solving section was set and detailed solutions were
published. Problem 2 on page 98 of the first issue,
for example, reads: “How great a variation can the
rising or the recession of a large river such as the
Danube cause in the direction of a plummet? (B.
E6tvos)” In the same issue, the solution by high
school teacher Nandor Gruber (1858-1936) and
physicist and academician Karoly Tangl (1869-
1940) was published. In connection with the above
problem, the journal reported a large-scale experi-
ment in which 320,000 tons of water were drained
from a lake (and later returned) in order to meas-

exhibition of experimental devices. The president
of the Society, E6tvos, presented his own experi-
ments on gravitation and on critical temperature.
The secretary of the Society, Géza Bartoniek (1854—
1930), repeated Hertz’s electromagnetic and me-
chanical experiments, and many other members,
arriving mostly from the countryside, also gave pre-
sentations.

ure changes in gravity. In 1998, in the E6tvos Phys-
ics Competition, Dr. Gyula Radnai (1939-), who
succeeded Miklés Vermes (1905-1990) as or-
ganiser of the competition and who was later made
honorary president for life, once again set this
problem, combining it with E6tvos’s own “swing-
ing” method, presented in his member-recruit-
ing presentation at the inaugural meeting of the
Society.

Eotvos used the prestige of the Academy to ad-
vertise the scientific work of teachers. In May 1889,
at a session of Section III of the Academy, he pre-
sented with enthusiasm and appreciation two
studies by secondary school teachers from outside
Budapest: Kéaroly Antolik (1843-1905) from Arad
wrote about the visualisation of sound vibrations;
and Karoly Fuchs (1851-1916) from Pozsony wrote
on capillarity.
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The launch of a student competition
commemorating E6tvos’s appointment

as minister

rior to the Hungarian Society of Natural Sci-

ences, the MPS supported the professional

career of talented young people. A high school

teacher from Gy6r, Déniel Arany (1863—-1945),
who was a regular member of the Society from its
foundation, launched a monthly magazine, Kozép-
iskolai Mathematikai Lapok (Mathematical Journal
for High Schools). It also included some physics
problems. Closely related to this activity, the MPS
celebrated Roland E6tvos’s appointment as minis-
ter in its own way. At a meeting held on 22 June
1894, the board decided to express “its joy at the
appointment of the president of the Society, the
Honourable Baron Roland E6tvos, as the Royal
Minister of Public Education and Religious Affairs”
with a solemn entry in the minutes and a memo-

randum signed by all members of the Society. They
agreed to mark the appointment by organising a
mathematics and physics competition for fresh
high school graduates in the autumn of each year.
The prizes, worth 100 and 50 crowns, were awarded
as “First or Second Baron Eo6tvos Prize”, and the
award-winning papers were published in the So-
ciety’s journal. In order to gather signatures, the
mentioned memorandum was circulated by mail.
The statement that “current transportation speeds
make it possible for even those pages that travel
furthest to be returned to Budapest within 10 days
of being sent” might be a cause of envy even today.
Signed by 387 members of the Society and bound
in white vellum, the memorandum is still extant
and on display.

Drawing of the two sides of the “Baron R. E6tvos Prize for the E6tvos Mathematics Competition”. The name of the
winner is for illustration only. The medal was commissioned by Roland E6tvos.
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Nagyméltdsagn Miniszter U,
Mélyen tisztelt Eindkiink!
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Mathematikal & Phopsikiai Tarsu-
latnak alulirolt tagial legrélyelbb
tisztelettel dldvizlik Nagymélté-
sdgodat 2w kin vallis- é5 Kbz
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lisalan. Minket, kik nagyrésst
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e el o tueat, hogy hazdnk ssellemi ha-
laddsdmak logfelsfob intézdze inmmbr Nagy-
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pesult tia legmagmsabl idedlis Allaspamnt-

Congratulatory document presented to Roland E6tvos in 1894 by the Mathematical and Physical Society
on the occasion of Roland E6tvos’s appointment as minister, with the emblem of the Society, an ink drawing

depicting “Mathematics”, on the front

The presentation of the memorandum and com-
petition prizes took place at a “ceremonial session”
on 25 October 1894 in the presence of E6tvos, who
was accompanied by three members of the Society.
“Those gathered welcomed the president with a
standing ovation as he entered” E6tvos expressed
his gratitude for the celebration, praising the work
of the pupils and their teachers at length as he pre-
sented the prizes. Winner of the first prize, Mihaly
Seidner (1875-1968), was a student of electrical
engineer and later academician J6zsef Winter
(1853-1937) in Losonc, while the winner of the

second prize, Pal Pap, was taught by J6zsef Ellend
(1866-1921) from Sarospatak. The winners also
received engraved medals.

Encouraged by earlier examples, the Roland
Eo6tvos Physical Society minted new medals for the
winners of the E6tvos Physics Competition.

Contrary to the original concept, later only ma-
thematical problems were set for the E6tvos com-
petitions. Teacher Iréneusz J6zsef Kéroly (1854—
1929) from a religious order in Nagyvarad (Ora-
dea), founded a genuine physics contest in 1916.
The president of the jury at the first competition
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bl rekinti &5 EletfBltételeiket eniek megte-
Leldleg ibli mueg: ez forrise Srémimknek.,
remiénystgeinknek.

Nem tagndhatiuk meg magunktal,
hogy Legmeélyelb hilinkat is ki ne fejez-
zitk Nagymaéltosigod elitt, halinkal azert,
hegy Nagymiltésigod megalakibotts mun.
KAssagit folyamatba hozta és haladdsinak
itjit #a célhoz Wezetd eszhiziet hosszil
iddre helyesnek igerkezd médon megje-
Latte - Tanuljunk, hogy annal jobban tanit-
hassunk 1 czehbel 8 szavakial szalibor}
minket Nagyméltdsfigod a kicds mumnkd-
T2, a munkabel mundjint kezdetlera ovasz-
lin részét foglalvan le maginak.

Tirsudatunk &lete még rdvid, olyan
rivid, hogy tdrténctit dmondani alig Lehel,
A kezdet hezdetin vagyunk ceak, dle tele bi-
zalommal & jévdben 8 [elkesed danel sz ebénk
tiablt cxélért. 4

Egy eredmévys 5 az eredmiéng fon-
todsign miagt nagynak mondhatd eredmé-
nye il 18 v thesulatl miksdésiinoek:a
azaktirsak timdriilick & soraink mind jobban
miribnek ; Altalinessd vAllakivinsig, bogy

egyitt munkilkadjunk $a hit hogy egyritt
munkélkcodva a mmﬂmgod kitizte
crélhes kizel jutunk.

Halankat azzal kivinjuk lerond, hogy
a lelheseddst, melyet Magymélbosigoda tr.

sulatba belevitt, ébren tartjuk, a tirsulat
czétjaihoz hilck marsdunk,

Kérve Nagymiéltozagodat, hogy Thrsu-
Iatunkhez £ hezzank vald nagy poinaularg,
addig mig redja irdemesch vagyurh tlink
meg e vonya, maradunk

Budapaaten 430% bl ohtilur bi 25 dn
N*gj‘nlilld-u_g'm

aldzatos seelgil

The new, 20"-century bronze medal for the E6tvos
Physics Competition. From 2002 onwards, the winning
student has been presented with this work by sculptor
Gyorgy Varhelyi (1942-) along with the prize money.




LASZLO KOVACS

was Eotvos, and the jury members included Géza
Bartoniek and Sandor Mikola. The first Irén Karoly
prize was won by Gyorgy Jendrassik, who later be-
came a mechanical engineer, inventor and acade-

oland Eo6tvos participated actively in the
work of the MPS until the end of his life. On
10 May 1917, for example, he gave a presen-
tation on the gravity of the bodies moving
on the Earth. He also presented to the members of
the Society the device he had constructed to dem-
onstrate the E6tvos effect in auditoriums. On 16 May
1918, he presided at the XX V™ general meeting.
“The Society devoted its session on 12 Decem-
ber 1918 to its prestigious president and founder,
Baron Roland E6tvos, in humble homage to the
figure and works of the great physicist. Vice Presi-
dent Gusztdv Rados mentioned in his opening
speech that our beloved president celebrated his
70" birthday in 1918, and to honour the event the
Mathematical and Physical Journal issued a booklet
dedicated to Baron Roland E6tvos. We were hop-
ing to present him with the celebratory booklet at

mician, and who was a student of Dénes Koren.
The second Irén Kéroly prize went to Led Szilard,
a student of Mér Balog.

this session, but unfortunately he is unable to be
present due to illness, thus fellow member Izidor
Frohlich will visit him on his sickbed to give him
a copy of our Eotvos booklet and to express the
Society’s love and respect’, as the journal reported
the event.

The booklet that was presented to him was in
manuscript form, thus the seriously ill E6tvos still
got to see the work, even though it was not printed
until 1921. The same year, the newly formed Society
adopted the name of Roland E6tvés. Much later, in
1950, the mathematics and physics sections of the
Society separated: the former now operates under
the name the Bolyai Janos Mathematical Society,
while the latter, the E6tvos Lorand Physical Society,
preserves its great founder’s name and keeps his
memory alive.
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he universities that were established at the

dawn of the early modern age, such as the

Jesuit University founded in 1635 in Nagy-

szombat (Trnava) by Péter Pdzmany, arch-
bishop of Esztergom, were headed by rectors. This
university initially had two faculties — Humanities
(1635) and Theology (1638). A third was added in
1667, when the Faculty of Law was founded, and a
fourth in 1769, with the establishment of the Fac-
ulty of Medicine. During the Jesuit period, the rec-
tor’s duties were performed by Jesuit priests, most
of whom were teachers in the Faculty of Theology.
They were appointed by the Jesuit provincials.
However, in the second half of the 18" century,
during the reign of the enlightened absolutist Queen
Maria Theresa, significant reforms took place and
the state began to intervene significantly in the life
of the universities in the Habsburg Empire. This
was also the case in Nagyszombat. Beginning in
1753, the reform efforts had profoundly changed
the content of university education by the early
1770s, and it was inevitable that the university’s
upper management would also be transformed.
The deed of gift issued by Maria Theresa, dated
17 July 1769, placed Nagyszombat University under
the protection and administration of the monarch
and her successors. The final phase in the transfor-
mation of the Jesuit University into a state univer-
sity was the Diploma Inaugurale, the diploma of
re-establishment, dated 25 March 1780. With this
document, the monarch confirmed the assets of
the university, thereby ensuring its operation. In
1777, as stated in its deed of foundation, the uni-
versity moved to Buda, in the centre of the coun-
try. After a brief time in Buda, it moved to its final

location in Pest in 1784. In 1773, Pope Clement
XIV had disbanded the Jesuit order, and Queen
Maria Theresa implemented his brief the following
year. This marked the end of the university’s Jesuit
era. The reforms also led to changes in the role of
the rector and in the way he took office. Until 1771,
rectors spent not just one year, but three or some-
times even four years in office.

The 1771/1772 academic year brought with it a
radical change in the institution of rector: from
that time on, he was not appointed, but elected.
With the exception of the period of neo-absolut-
ism (1849-1860), the university elected a rector
for a term of one year, according to the defined or-
der of the faculties. The first elected rector of the
university was Zsigmond Keglevich, a professor in
the Faculty of Theology, who was succeeded by law
professor Zsigmond Gyorgy Lakits, professor of
medicine Ignac Prandt, and humanities professor
Ferenc Weisz. The next rector was once again
a teacher of theology. Sometimes the order was
changed, and in some rare cases two teachers from
the same faculty were made rector in consecutive
years. This system was in operation until the
1949/1950 academic year, after which the rector
was elected for a three-year cycle.

Since 1771, the election and inauguration of a
new rector has always had the purpose of demon-
strating both the weight of the University Council,
and the prestige of the rector. Since, in the more
distant past, a new rector took office each year, the
start of the academic year was subject to extremely
strict rules. These rules acquired particular impor-
tance in the 1860s, after the university gained its
autonomy: “The retiring rector reported on the



events of the year, and, at the end of his speech,
placed the university’s diploma, the Diploma Inau-
gurale, as well as the seals donated by Maria
Theresa, onto the great table in the university hall;
then, along with the deans who were also leaving
office, he stepped down from his place. The new
deans, who had been elected in advance by the fac-
ulty councils, processed into a side room, where
they elected the new rector. On returning to the hall,
the result was announced by the dean of the faculty
from which the rector had been chosen. The cere-
mony ended with a lunch hosted by the new rector”
(Jozsef Papp, 1982)

The monarch (Francis I) donated so-called chains
of office (rector, dean) to the University of Vienna
in 1805 and to the University of Lemberg (Lviv,
Ukraine today) in 1817. The rector of the Royal
University of Pest approached the ruler with a re-
quest that his university should also receive chains
of office. These were finally commissioned in 1819,
and on 18 May 1820, the chains were worn for the
first time by the rector and the four deans. From
this point on, it became a custom to hand over the
chains of office. According to the protocol for the
ceremony, the newly elected office holders sat be-
hind those who were still in office, and the chains
were hung around the necks of the new office holders
by those who were stepping down. With this act,
the position was handed over, and the tradition
was observed without fail until 1849.

The 1848 Revolution resulted in the creation of
a constitutional monarchy. Baron Jézsef Eo6tvos
became minister of religion and public education
in the so-called independent Hungarian responsible
ministry. At the initiative of E6tvos, Parliament en-
acted a university law, although a more detailed
law and decree governing the operation of the uni-
versity could not come into force. In September
1848, Eo6tvos resigned and emigrated. At the same
time, education was interrupted during the War of
Independence.

Between 1849 and 1860, during the period of
neo-absolutism, when the rector and deans were
appointed rather than elected, professor of law
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Antal Virozsil filled the position of rector. From
among the four faculties, Janos Reisinger was dean
of the Faculty of Humanities, likewise for eleven
years, while the deans of the other faculties were
appointed for shorter periods. The language of in-
struction was German.

Following defeat in the Italian war, the [Habs-
burg] neo-absolutist regime was forced to make
concessions. This is how the Royal University of
Pest was able to regain its freedom and once again
elect its officials. The 1860/1861 academic year
marked a new beginning: Samuel Markfy, profes-
sor of theology, was elected rector, although his
early death (in July 1861) led to the brief appoint-
ment of Virozsil as rector. The next rector came
from the Faculty of Law — in keeping with the or-
der of rotation that had been in force since 1771.

From 1860, a new method of electing the rector
was introduced. Chaired by the incumbent rector,
a panel of 16 voters, 4 from each faculty, elected
the new rector on the last day of the academic year.
At the same time, the inauguration procedure for
the post of rector was divided. At the closing ses-
sion of the University Council, the new rector first
took an oath, with his hand placed on the rector’s
mace, then, in the presence of two members of the
council, he assumed office in place of his prede-
cessor, along with the handing over of the official
inventory and acknowledgement of receipt. This
demonstrates how the university’s administrative
structure had become somewhat professionalised
by this time. The ceremonial inauguration of the
new rector took place on the day of the opening of
the new academic year, usually on 15 September.
According to the regulations, the new deans were
also inaugurated at this time, although, from the
second half of the 19" century, the faculty deans
did not change annually: the tenure of some deans
lasted three or four years in some faculties. Like-
wise from 1860, it also became customary not only
for the outgoing rector to report on the previous
academic year, but also for the new rector to give
an inaugural speech. This custom, with some minor
changes, was in effect right up until the socialist
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reorganisation of the university in the 1949/1950
academic year. In addition, it was the task of the
new dean of the faculty from which the rector had

oland E6tvos became rector of the Royal

University of Budapest in 1891. In 1871, he

was made associate professor; on 10 May

1872 he was made full professor of theoreti-
cal science; and from 1878, besides teaching ex-
perimental science, he also became the director of
the Institute of Natural Sciences. In addition, as
described in the other articles in the present vol-
ume, Roland E6tvos was a member of the Hungar-
ian Upper House, president of the Hungarian
Academy of Sciences for many years, and a mem-
ber of the Secondary School Teachers Review Com-
mittee and the National Public Education Council,
among others. Despite being a natural scientist, he
was also a renowned professor in the Faculty of
Humanities, since the sciences and humanities
both belonged within the same faculty at the time.
Eo6tvos’s authority within the faculty cannot be
overemphasised, and was due to his exceptional
knowledge. Unsurprisingly, everyone was delighted
when he accepted the faculty’s nomination for the
position of rector. Roland E6tvos had earlier refused
a deanship, as he regarded the service of science to
be more important than administrative tasks. His
inaugural address as rector thus focused on sci-
ence and the teaching of science. At the same time,
he objected to the fact that the position of rector
— according to tradition — could be held for one
year only, because a year did not give the incum-
bent sufficient time to think from a long-term per-

been elected to welcome the students. (From 1860
to 1948, these speeches were also published in print-
ed form.)

spective. (Even so, he did not necessarily want to
be distracted from his research by a multi-year
tenure.) The Faculty of Humanities and Medicine
had already broken with tradition, and, while E6t-
vos held the post of rector, between 1890 and 1895,
Zsolt Beothy fulfilled the position of dean.

The 1891/1892 academic year was a quiet
period in the life of the university. By this time, the
large-scale construction work on the natural sci-
ences building was finished, and the buildings of
the University of Applied Sciences and the clinical
block of the Faculty of Medicine had been com-
pleted. Work on the wing of the main building in
Egyetem Square, which has since been demol-
ished, had not yet started. This is why Roland E6t-
vOs could report on the 1891/1892 academic year
as “a quiet year” on relinquishing the post to his
successor, Béla Breznay, professor of theology.

Roland E6tvos’s university mission is clearly re-
flected in the speech he delivered at the opening cer-
emony of the academic year on 15 September 1891.
The report had to follow a defined form, although the
attached tables were not compiled by Roland Eot-
vos, but by the academic and economic apparatus.

Since most of the records of the university and the
Ministry of Religion and Education from the Age of
Dualism were destroyed in a fire at the Hungarian
National Archives in November 1956, a more com-
prehensive presentation of Roland E6tvos’s activi-
ties as university rector is now an impossible task.
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CEREMONIALLY ASSUMED THE CHAIR OF RECTOR
OF THE ROYAL UNIVERSITY OF BUDAPEST

In this moment, as I take over the
century-old regalia that repre-
sents the honourable position of
rector, and, at the same time, as I
dedicate myself to the punctilious
and faithful fulfilment of all those
duties that fall to me with its as-
sumption, I am overwhelmed by a
sense of gratitude not only for the
honour bestowed upon me, but
perhaps even more for all those
benefits for which I am indebted
to the university. It was in its halls
that I first heard the word of sci-
ence, it welcomed me with open
arms when I aspired to join the
ranks of professors of science, it
gave me tools with which to culti-
vate the field of science, and it
conferred on me duties, the fulfil-
ment of which was a source of the
purest pleasure. My first words are
therefore words of gratitude.

I express my thanks to my for-
mer teachers, who inspired me to
follow in their footsteps; I thank
my fellow teachers, who have sup-
ported every step of my way with
friendship, trust and affection; and
I thank my dear students, whose
ranks, renewed with each passing
year, are a source of pleasant me-
mories of the valuable hours we
spent together. Without wishing
to boast, I might claim there is not
one of us who owes more to our
university than I — and even if there

on 15 September 1891.

Esteemed Assembly,

were, I would crave your indul-
gence: Should not the child of a
worthy mother be forgiven for con-
sidering himself his mother’s fa-
vourite? I promise that I will remain
a faithful son to this good mother,
our alma mater, as I have always
aspired to be.

I am aware of the difficult task
that lies ahead of me. My excellent
predecessor has passed on to me
the torch of science blazing bright,
and it is now my duty not to let the
flame die out; I take up the meticu-
lously ordered threads of a hun-
dred obligations from his diligent
hands and must take care not to
entangle them. Nevertheless, as [
assume this responsibility, despite
its difficulty, I am emboldened by the
knowledge that the University Coun-
cil will be a benevolent advisor, and
that my esteemed predecessor will
stand as an example before me.

So why should he not continue
to manage the affairs of the uni-
versity? Why are our regulations
so vehemently opposed to a man
such as my predecessor holding
the office of rector for more than
one year, despite the fact that he
has won the trust and love of all of
us through his percipience in great
issues and his never-ending zeal in
minor ones?

Approached from a bureaucrat-
ic perspective, it may indeed ap-

pear curious that the rector, being
appointed from year to year, is
obliged to leave his post just as he
becomes familiar with all the ins
and outs of management. However,
anyone imbued by the same spirit
of science that brought this uni-
versity, as well as its seemingly ob-
solete institutions, into existence,
will be convinced of its usefulness:
after all, a true worker and pro-
moter of science would be unable
to fulfil this honourable position
for long years at a time. It is more
important for the rector to remain
the guardian of the academic spir-
it of the university, rather than be-
coming an excellent and painstak-
ing administrative official.

Indeed, it remains the task of the
university to cultivate and propa-
gate science, a task entrusted to it
by the state, under the auspices of
which it educates individuals wor-
thy to enter its service and partici-
pate in public life.

Allow me some brief reflections
on this point.

The power of science is recog-
nised today by all educated people;
its truths are regarded as laws, and
its recommendations are received
as commands by both individuals
and the state itself. But it has not
always been so. It has taken cen-
turies of unwavering work, once
supported by the authority of the
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state and the church, other times
struggling against these powers,
for this viewpoint to become a
generally accepted conviction. To
recount how this took place would
be to recount the very history of
the universities, since recognition
of this new power first took shape
with the emergence of the univer-
sities, while it was thanks to the
universities that science, although
not nurtured and strengthened
exclusively by them, was spread
throughout the world.

History, as it shines its light on
the past, also illuminates the pre-
sent, and [ am convinced that there
is no keen intellect better able to
portray the essence and mission of
the university than the history of
the establishment of the university
itself and the accompanying as-
sumption of power by the world of
science. While it may not be my
task to tell this story, and while re-
calling it would exceed the scope
of my short speech, allow me at
least to mention the accompany-
ing achievements.

The first universities, and the
institution of the university in
general, were established far more
naturally than is the case for such
institutions today. If we were to
found a new type of school today,
we would first establish its regula-
tions, then look for teachers, and
then find students for the teachers
to teach. When the universities
emerged, things happened differ-
ently: teachers and students came
first, and the regulations followed
later. The establishment of this in-
stitution is not therefore the deed
of a specific person, nation or
state; its founders, as far as they
exist, were those eager students
who gathered around certain fa-
mous masters and formed stu-
dent bodies.

In the 12" and 13™ centuries,
there were thousands of such stu-
dents in cities like Bologna and
Paris, where it soon became nec-
essary to regulate the status of the
population, especially because it
involved the financial interests of
the students, teachers and cities
themselves. Such order was estab-
lished by the church and the state
in competition, in the form of priv-
ileges granted to certain teaching
bodies in the cities, and, under the
protection of these privileges, the
schools of individual masters were
then consolidated into universities.

The scholarly trend thatlaunched
this vibrant movement was the
subsequently greatly disparaged
scholasticism. No matter what we
think of it, it is noteworthy that
science assumed its rightful place
in society, and founded its school,
precisely when it was addressing
issues that were entirely beyond
the realm of practice. Students
thronged to the first university not
so much to study certain disci-
plines that would be of impor-
tance in their future careers, but
rather with the goal of acquiring
encyclopaedic knowledge. At that
time, it was not unusual for a stu-
dent to attend all four faculties.

Perhaps the selfless love of science
was greater in those days, or perhaps
the more generalised religious sen-
timent fuelled the quest for ideals
to a greater extent than today. Nev-
ertheless, the fact that the number
of students attending some of the
first universities was so high (over
10,000 in Bologna), a figure unpar-
alleled today, demonstrates without
a doubt that mastering the science
of the scholastics offered benefits
that went beyond intellectual pleas-
ure. Indeed, science-loving popes
elevated many renowned scholars
to the ranks of bishop, investing

them with purple robes, while em-
perors and other worldly princes
entrusted them with important
duties and offices. Add to this the
public respect generally afforded to
university graduates, which opened
every career path before them.

In this era of beginnings, the un-
complicated relationship between
university and society and other
aspects of life is clearly apparent.
The university taught anything it
considered worthy of knowledge,
and society benefited from edu-
cated people — even if not from all
their knowledge.

Such a relationship, which gua-
rantees a university’s reputation and
educational freedom, remains un-
changed to the present day.

However, much else has changed
since then, in both science and
life. The unbounded expansion of
science has led to the replacement
of encyclopaedic studies with spe-
cialist studies, and, with the in-
creasing demands of life, practical
jobs have been professionalised.

Today, little respect is shown for
the knowledge of a person who
knows everything in equal meas-
ure — just as we tend to have little
faith in the work of someone who
undertakes all tasks indiscrimi-
nately.

The university educates special-
ist scientists, everyday life requires
professionals, and as those who
cultivate a science can become
more erudite in it, and because
someone who focuses on one kind
of work will become more skilled
in it, this professionalism that char-
acterises our era has benefited us
in every respect. Although a prac-
tical individual is now able to uti-
lise more of the knowledge ac-
quired through proficient univer-
sity teaching, the universities have
not, and I hope never will, become



practical vocational schools. They
will always remain the schools of
science they once were; their rela-
tionship to life has not changed, it
has merely became closer — close,
but not restrictive.

Yet today, when every stratum
of society is enjoying the fruits
ripened by the warmth of the uni-
versities’ scientific life, we are
aware of both concealed and open
attacks by those who claim that a
university, whose students be-
come priests, lawyers and doctors,
is no more than a school for cleri-
cal, legal or medical education,
which, with the remnants of its
ancient traditions, is unable to
meet the demands of the present.

In the superficial opinion of
those who promote such a view,
science should be preserved in the
universities like some precious
relic kept in a shrine, accessible to
a chosen few but not to be re-
vealed to the masses, who will find
in the outer halls whatever they
are able to make use of more im-
mediately. Unfortunately, such views
attract followers far more easily
here than among our western and
certain of our eastern neighbours.
While sad, it is at the same time
understandable, bearing in mind
that science has gained terrain in
our country as an alien power, and
many of us are very much afraid of
what is alien.

It is thus the duty of our univer-
sity to stand up against such su-
perficial judgments, wherever and
whenever it can.

We are well aware that we have a
duty to develop the scientific com-
petences of our students, such
that they will not be lacking later
on in their practical careers. How-
ever, practice itself has never been
part of these activities, nor is it our
task today. If the general standard

of scientific education is inade-
quate, it is a fault attributable to
the university, but the university
should not be blamed if a certain
novice official, lawyer or doctor
lacks some practical skills. In terms
of practical life, no school is able
to teach such skills; the school for
this can be nothing other than life
itself.

Yet another form of attack is be-
ing launched against universities
as schools of science: while many
people generally recognise the need
for scientific education, they con-
sider that young people dedicate
too much time to it.

Their argument is that the pace
of life in the 19'" century is pulsing
faster than in the Middle Ages,
and that nowadays not only our
bodies but also our minds are
moving more rapidly in all direc-
tions, thus they consider it a re-
quirement of our era to be pre-
pared more quickly for a life that
makes such rapid and forceful de-
mands on us. This is a vain aspira-
tion, since the harder life is, the
greater the mental strength it re-
quires, and it becomes ever more
necessary to pursue intellectual
tasks with the utmost integrity
and to the greatest extent possible
as one enters the battlefield of life.

This takes time: driven artificial-
ly, the intellect cannot flourish. It
would be nice, would it not, if the
promises of Ramon Llull’s Ars Mag-
na were to become reality.

“Since a man’s life is short”, he
says, “and law is voluminous, this
method (ars magna) serves to teach
the law to everyone in this short
booklet”

He is quite serious when he then
claims that, using this method, he
would be able to turn the average
student into a doctor of law in three
months, a better student in two
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months, and an excellent student
in just four weeks.

There are plenty of such book-
lets to be found today, and there
are still many who attempt the
craft of rapid learning — some of
them even manage to meet the re-
quirements for their examinations
in this way, while leaving their in-
tellectual powers to slumber in in-
fantile inertia in the midst of their
mindless activity.

A young person with serious as-
pirations rejects such artifice, choos-
ing the longer but more secure
path to scientific learning, and be-
cause such knowledge is opened
up before them by the university,
they will have need of this school
of science for as long as there are
nations that count on the zeal of
the serious-minded younger gen-
eration in the struggle for intellec-
tual authority.

In the course of my speech thus
far, I have used the terms school of
science and scientific teaching so
many times that I consider it use-
ful to explain briefly what I mean
by them.

A school and its teaching are sci-
entific only if it is a place in which
scientists teach. I might add that
by scientist I do not mean a per-
son who knows a great deal, but
rather a scientific researcher.

The teaching of scientists can take
as many forms as there are sciences
and scientists; one might become
immersed in details while another
deals with general propositions;
one might orate while another dic-
tates; one might experiment while
another deduces — they are never
cut from the same cloth, and nor
should they be, since it is precisely
the individual character of the
teaching that vouches for its value.

A scientist who repeatedly re-
discovers the truth of science as
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he stands before his students, and
who gathers together individual
theses into one building in his
own way, is all the more certain to
awaken interest among his stu-
dents the more he pursues his own
train of thoughts. While such lec-
tures may not cover every point in
detail, and are therefore unable to
convey as much as the reading of a
large handbook or encyclopaedia,
they nevertheless create an oppor-
tunity for something far more im-
portant, something that the dead
letters of a book can never achieve:
they allow even a beginner a
glimpse into the very essence of
science, and, rather than merely
admiring its results, they allow
him to acquire an understanding
of research methodology.

A traveller, who, in the company
of an experienced guide, visits
some of the most interesting re-
gions of a country following care-
fully chosen trails will see more of
the natural beauties of that coun-
try than one who sticks to its well-
trodden highways.

Only the teaching of a teacher
who thinks independently can
transmit the kind of independent
thinking that is vital for both the
scientist and the practitioner.

Just as no two leaves on this
earth are identical, so there are no
two identical patients and no two
identical legal cases, thus we must
require from doctors and lawyers
more than the simple use of cli-
chés borrowed from another’s sci-
ence; they must bring something
of their own.

Perhaps I have spoken at greater
length on this subject than was
necessary, and perhaps it was fu-
tile to expound before the univer-
sity a notion that its every zealous
worker already holds not only in
their mind but also in their heart.

But we would not be doing enough
for that notion if we were to con-
ceal it as our own treasure: we
should rather ensure that it be-
comes the general opinion of our
nation as a whole, because its re-
alisation is not the task of the few,
but the task of every one of us.
Perhaps my voice will be amplified
by the position that I am accepting
today, and my words will not be in
vain if we win only a few new sup-
porters to our cause.

It follows from what I have said
above, that the standard of scien-
tific teaching at a university is de-
termined solely by the character of
its teachers. The university ques-
tion is therefore first and foremost
a personal question, while its or-
ganisation and regulations are
merely of secondary importance.
In other countries, this personal
aspect does indeed stand at the
forefront, with the good or bad
reputation of some universities,
and the increase or decline in stu-
dent numbers, being closely linked
to individual teachers.

In our country, it is not yet cus-
tomary to attach to a teacher’s
personal qualities the kind of im-
portance it deserves. We are usu-
ally content to operate regular de-
partments, or occasionally establish
new ones, but we do nothing for
those scientists who are setting
out on their careers just at the
time when the quotas have been
filled, or who work in a discipline
that is considered of minor impor-
tance.

This is not enough. If we sin-
cerely want Hungarian universi-
ties to become schools of science,
we need to do more for Hungarian
scientists.

In the field of science, affluence
is just as much a condition of life
as it is in the arts: in one as in the

other, the only thing that is of val-
ue is what stands out from the
crowd. Their needs cannot and
should not be tailored according
to the standard measures of parsi-
monious public finances.

I am not arguing that the culti-
vation and teaching of science is
more worthy, but it is an entirely
different undertaking from the
regular handling of so-called offi-
cial affairs. It may be perfectly
possible to calculate precisely how
many hours it should take a certain
number of officials to process a
particular pile of papers, but I
deem it an impossible task to de-
termine how many scientists and
how many hours of work are re-
quired by a nation in order to attain
the blessings of science.

One thing is certain, that while
practitioners in a particular disci-
pline can count on just three or
four jobs to provide them to some
extent with a material and scien-
tific livelihood, in the meantime
scientific life in our country will
have no vigour, and science will
indeed remain a foreign power
among us. Can we expect our tal-
ented young people — of whom,
speaking from my experience as a
teacher, we have no shortage — to
opt for a career in teaching with
no sense of trepidation when there
is as little hope of prosperity as
there is in a lottery, where winning
numbers are extremely rare.

It is not hard to find a remedy to
this great problem. We need to in-
crease, maybe even double, the
number of teaching posts at our
universities.

I am not referring to the estab-
lishment of new departments, and
nor should we always be looking
for scientists exclusively for regu-
lar departments — rather we should
be setting up departments for the



sake of the meritorious scientists.
If, for example, Hungary has, or
will have, ten outstanding Roman-
ists or ten excellent physicists,
which is certainly not that many,
then we must ensure that these
ten Romanists or ten physicists
are not only able to make ends
meet, but that they live in the kind
of conditions that make possible
their undisturbed scientific research
and teaching.

The scientist’s home is the
world, we are wont to say, but let
us not forget that Hungary be-
longs to that world. The fact that
we now have two universities, an
applied university and an academy
should not beguile us into believ-
ing that we have already done
enough to establish science in our
country. If we want science to find
in our country not only a place of
residence but a true home, where
its strengths can freely develop
and evolve so as to be bound inex-
tricably with the authority of the
nation, we must make great sacri-
fices that far surpass those we
have made thus far.

From distant countries, from
the other side of the Carpathians,
from the far shores of the Oceans,
we often hear fabulous news.
Great lords who have spent the
best hours of their lives occupied
in science, and industrialists whose
wealth is rooted in the application
of science, have made donations
worth millions, creating new uni-
versities or instilling new life into
the old as if by a magic wand.

Such beautiful deeds have so far
been few in our country, but we have
proved that we can do great things,
although our strength lies not in
the millions of a few, but in the love
of millions for their homeland.

What the individual cannot do
can be done by the whole nation,

under the leadership of its govern-
ment.

The Hungarian nation is not in
the habit of ridiculing a son that
asks a great favour; such a wish
may sometimes be considered at
length, but, however slowly, it is
fulfilled once it has been found to
be just. May this be the fate of my
own wish.

And now, after expressing my
thoughts on university teaching,
I would like to say a few words
about university education. For
indeed, the university must not
only teach, but also educate. The
nation entrusts to us the very best
of its sons: she sends them to us as
young men and, after years in our
company, rightly expects them to
return home as men. But it is one
thing to educate a child, and quite
another to educate a man; the for-
mer can be influenced by his
teacher’s admonitions and repri-
mands, while the latter is moved
only by example, and especially by
the encouragement of his fellows.

University education is thus pri-
marily the responsibility of the
young university students them-
selves.

In earlier times, as we are now
aware, the educational role of the
university, and especially of young
university students, was manifest-
ed in harsh ways. A newly arriving
university student, the “beanus’; or
“bec jaune’, was admitted into uni-
versity life only after enduring the
“depositio” ritual. The details of
this initiation ritual deserve spe-
cial attention, since, despite their
oddity, they clearly illustrate the
concept that once dominated the
educational mission of the univer-
sity. Fricksel wrote a fascinating
description of one such deposition
ceremony, which he witnessed in
Uppsala, Sweden, in 1716.
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“The master of ceremonies, the
depositor, first ordered the young
men who wished to be admitted as
students to wear gaudy garments
stitched together from many dif-
ferent pieces of cloth. They smeared
their faces with dirt, affixed long
ears and horns to their hats, and
stuck tusks into the corners of
their mouths, which they were
obliged to hold like a small pipe,
with their lips pressed together.
A long black cloak was hung from
their shoulders. After being thus
clothed more obnoxiously and bi-
zarrely than those sent by the In-
quisition to the stake, the deposi-
tor herded them into the hall using
a stick, like so many oxen or don-
keys, where an eager crowd await-
ed them. They were then made to
stand in a circle, while the deposi-
tor, in the centre, mocked them
with words and gestures for their
strange appearance, before finally
delivering a speech in which seri-
ous words took the place of jest-
ing”

“He talked of the sins and errors
of youth and emphasised their
need for betterment through their
studies. He then asked them ques-
tions, which they were obliged to
answer, although the tusks, which
were not permitted to fall from
their mouths, prevented them
from speaking, thus they could do
no more than grunt, at which the
depositor called them pigs and re-
buked them. He explained that the
tusks represented greed, and in
order to prevent overeating and
drinking from obscuring the minds
of the young men, he attached a
wooden clip to their necks and
shook their heads until the tusks
fell out. He then pulled off their
long ears, explaining that they would
have to study diligently if they did
not want to remain donkeys. Lastly,
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he removed their horns, a symbol
of coarseness, and, taking a plane,
he smoothed the beanus on all
sides, as an illustration of how sci-
ence and the arts hone the mind.
After further farcical ceremonies,
the depositor poured a large tub of
water over the initiates and scrub-
bed them with coarse rags. The
company that had been thus planed,
washed and scrubbed was finally
released, having been admonished
to begin new and better lives and
to reject the base inclinations and
bad habits that disfigure the soul
just as their outfits had made their
appearance repulsive.”

The beanus then became a free
student, although he had to wear a
black cloak for another half a year,
during which time he was obliged
to serve the older students in their
homes, as if in an inn, patiently
tolerating every kind of ridicule
and rebuke. They were known as
pennales, and they still exist today,
although in a more sophisticated
form, in the Fuchs of Germany
and the fags of English colleges.

It would be unimaginable for us
to wish to restore such barbaric
customs. Our youngsters would
not subject themselves to such
things, nor do I believe we could
ever carve a Fuchs from a young
Hungarian.

Our young people do not need
to be admonished about the harm-
ful effects of immoderation, or
about the merits of learning; there
is no lack of good intention. Our
failing, our huge failing, is a lack
of perseverance, the weakness of
the will. Any one of us would be
happy do something pleasant and
nice, as long as no effort is in-
volved.

I often think of Maupertuis, the
French astronomer, who, on being
asked what he was doing by a

friend who came across him lying
on a couch, replied: “Je voudrais
résoudre un beau probléme, qui ne
serait pas difficile” (I would like to
solve a nice problem that doesn’t
involve too much difficulty.) How
many more like Maupertuis have
spent their lives lying on the couch?
Is there any one of us who does
not recall imagining himself sav-
ing his country or bringing it glory
by some great deed performed in
half an hour, involving the sacri-
fice of his own good, or perhaps
even his life? These are beautiful
visions, because they remind us of
our childhood, but they are wor-
thy of a man only if we can draw
from them inspiration to achieve
through long years of hard work
what we are unable to achieve in
half an hour. The imaginings of the
child must develop into the will of
the man, and constant effort is the
lifeblood of this development.

“Pluck the flower every hour!”
The university should be a flower
garden in which each one of its
citizens obtains the flower every
hour. If a lecture or an experiment
is such a flower as my young
friends perhaps believe, they will
have their share of it every minute
of the year. But I am thinking here
not only of the plants that grow in
the expansive atmosphere of the
classroom, the blossoming of which
is a task of us, the teachers, but
also of the fragrant flowers that
bloom in the open meadow of stu-
dent life.

I would wish no shortage of
pleasure alongside studying.

In other countries, and especial-
ly in England and Germany, uni-
versity students have more fun
than anyone else. In the big uni-
versities located in small towns,
this is little wonder, since, where
students are first in every other re-

spect, they will naturally be the
first in revels.

But the same is true in big cities,
where students seek amusement
not so much in so-called metro-
politan pleasures, where they can-
not take priority, but where, as far
as possible, they stay connected
with the natural world, seeking
and finding pleasure in games that
develop their physical skills and
strength.

Indeed, our own city of Buda-
pest has become a metropolis, and
there is no shortage of metropoli-
tan amusements: the balls, thea-
tres and cafes are open to all, in-
cluding students. But the student
cannot really feel at home in any
of these shared amusements. There
is not one of them about which he
can truly say: This is mine. Yet our
city is surrounded by rugged hills
on one side, and almost boundless
plains on the other, while the Dan-
ube, the pride of our city and our
country, flows between. It is here,
and not on Véci Street, that our
young students in search of pleas-
ure will find themselves at home;
they should set off to the hills for
excursions, as far as the Bakony;
they should occupy the Rakos field
for their sports; and they should
take to the waves of the Danube
for rowing competitions. It is here,
where not just anyone can follow,
in masculine games, in friendly
competitions, that our young stu-
dents will discover the treasures
that will make men of them and
give them strength of will and en-
durance in the fight.

Indeed, such masculine pleasures
are the most powerful means of
fulfilling our responsibility for the
education of each and every young
university student. So alongside
the question of university teach-
ing, let us not neglect the question



of university entertainment. Young
people, whose primary responsi-
bility is to find a good solution to
this question, can certainly count
on the support of their teachers
and their rector in this respect.

The students in Bologna once
elected their rector by popular
vote — I hereby ask my young
friends if they will allow me to con-
sider myself, even without their
vote, their own rector of choice.

SPEECH
BY MEANS OF WHICH
BARON ROLAND EOTVOS
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May God give us the strength to
fulfil our responsibilities in the new
university year!

Doctor of Fine Arts, Member of the Hungarian Upper House, President of the Hungarian
Academy of Sciences, Full Professor of Higher Natural Sciences and Director of the Institute
of Natural Sciences and its Permanent Collection, Member of the National Board of Public
Education, Member of the Secondary School Teachers Examination Committee, Vice President
of the Royal Hungarian Society of Natural Sciences, Rector of the Royal University of Sciences
RESIGNED FROM THE DIRECTORSHIP OF THE ROYAL UNIVERSITY

Today, as we celebrate the begin-
ning of a new academic year, I, and
my fellow officers who are retiring
along with me, stand here as rep-
resentatives of the past. This alone
will be the subject of my few words.

It has been a quiet year.

The events that the chronicler of
university affairs will record for
this year, and about which I report
below, are scarcely distinguishable
from the uniformity of daily life. It
was a quiet year, but a year of un-
relenting work.

A quiet year yet memorable, and
not only for me — who, as rector,
have been able to repay through
my official service a little of the
debt of gratitude I owe as a teach-
er to the university for its gener-
ous support — but for all of us who
cannot but recall that this year
marks the twenty-fifth anniversa-
ry, celebrated throughout the na-
tion, of the coronation of His Maj-
esty as king of Hungary, and of the
restoration of our constitutional
freedom.

OF SCIENCES OF BUDAPEST

“Esteemed Assembly!

Political events have little influ-
ence on everyday university affairs,
and those issues that continually
inflame and polarise a nation’s
politicians, both the involved and
the uninvolved, do not and should
not disturb the academic work of
the university. The university is
neither pro-government nor pro-
opposition.

Even the major transformation
that restored our state twenty-five
years ago left the structure of the
university almost untouched. It had
earlier professed science, and it
continued to profess the same sci-
ence afterwards, using almost the
same means. If we search through
the university annals of that peri-
od, we find scarcely anything in-
dicative of the beginnings of a new
era among the list of lectures, the
statements by teachers and stu-
dents, or the regulations govern-
ing studies and examinations. Ne-
vertheless, that period truly was
the dawn of a new era, when our
elders in their teachers’ chairs and

we members of the younger gen-
eration on the students’ benches
alike sensed the warmth of the rising
sun.

The work continued undisturb-
ed and the task remained the
same, only we had greater delight
in fulfilling it. The university, which
from that time entered the service
of the Hungarian state, was able
to hang the Hungarian flag from
its facade and pursue patriotic
goals through its scientific work.
Theology, Roman law, anatomy, ma-
thematics, and every other branch
of study seemed to us more beau-
tiful and worthy of study, since, with
their assistance, we were endeav-
ouring to serve the Hungarian king
and the Hungarian homeland.

This past year has thus been
memorable for us as one in which
we, along with the nation as a
whole, have offered up prayers of
gratitude for the infinite goodness
of the Almighty, who once again
gave us Hungarians a king, a glori-
ous Hungarian king, and who has
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renewed our hearts with the me-
mories of what took place a quar-
ter of a century ago.

While other bodies that are more
closely associated with political
life commemorated the radical re-
form of their organisational struc-
ture on the anniversary of the co-
ronation, for us this was a day of
patriotic fervour in the midst of
our regular scholarly pursuits.

This fervour should never be di-
minished. We should be proud and
happy to know that we can offer
knowledge to the king of Hungary,
and to the children of our Hunga-
rian homeland — knowledge as
great as possible.

I step down from the office of
rector with full confidence in the
future, since I am handing over
my position to a man who is strong

in terms of patriotism, learning and
faith.

I pass on to him the ancient chain
that has adorned the breasts of so
many of our dedicated predeces-
sors, the badge of patriotic and
scientific zeal.
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Introduction

he development of the profession of sec-
ondary school teacher in Hungary and the
institutionalisation of teacher training can
be associated with greater transformations
in the history of ideas, social development and
economic restructuring. In the various sectors of
the economy, as well as in the state bureaucracy,
the need emerged for highly qualified intellectuals
with specific expertise. These processes of profes-
sionalisation have been researched according to
various trends. One such critical trend is based on
the theory of power and explores how the activi-
ties of groups of experts is organised, and which

waves of thinking and which ideological elements
influence their operation. This approach is applied
in the present article to investigate the ideological
foundations on which the institutionalised form of
one of the most important elements of Roland Eot-
vos’s intellectual legacy, the Eotvos Jozsef Colle-
gium, was built, and the impact of its operation on
the development of teacher training.

In Western Europe, an elite group of experts,
including secondary school teachers, began to
emerge in the 18" century. In England, teachers at
the elite public schools, who were mostly gradu-
ates of Oxford and Cambridge, had a significant
impact on the shaping of the teaching profession
and teachers’ self-identity. The emergence of the
occupation was regulated primarily by the needs
of society and the examination systems of the big
universities, and the state began to influence the
development of the profession by the passing of
laws only in the 20" century. In Continental Eu-
rope, by contrast, the elite groups of experts were
organised by the state. In France and Prussia, the
state regulated the development of the teaching
profession by means of regulations and laws gov-
erning the examination system. In Hungary, the
training of secondary school teachers followed the
continental models in terms of the development of
both institutions and concepts.

Baron Roland E6tvos, full professor at the Hungarian
Royal University of Budapest, teacher at the Secondary
School Teacher Training Institute, and member of the
Secondary School Teachers Examination Committee
in 1875.
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he institutional development of the second-

ary school teaching profession and teacher

training in Hungary began in the last third

of the 18" century. However, unlike in West-
ern European countries, this progress was uneven,
and no substantial steps were taken to establish a
uniformly trained group of expert teachers until
the middle of the 19" century. This can be ex-
plained by the fact that the different levels of schools
were not separated from one another, and that the
state played only a minor role in school patronage.
Thus efforts to unify the teaching profession were
highly problematic in practice.

During the 1848/1849 revolution and war of in-
dependence, Jozsef Eotvos submitted a reform
package that included “Hungarian University Stat-
utes’, comprising 295 points, in which he proposed
setting up independent secondary school teacher
training institutes besides the Faculty of Liberal
Arts at the University of Pest.

The neo-absolutist government that came to
power following the revolution implemented some
of his initiatives and achievements among other
social reforms aimed at modernising the Habsburg
Empire; the Austrian-style reorganisation of sec-
ondary education was an element of these reforms,
which brought into being the classic knowledge-
based grammar schools, as well as secondary schools
specialising in science and modern languages. The
emergence of these new types of high schools gen-
erated a demand for qualified teachers. The impe-
rial minister of religion and education, Leo von
Thun Hohenstein, attempted to enforce the prin-
ciple of unified qualification via the temporary
Austrian Law on Teaching Certification, which was
passed in 1849, and the amendment of the regula-

tions in 1856. The organisational changes at the
University of Pest between 1850 and 1855 created
the conditions for the professional training of sec-
ondary school teachers. However, teachers could
take their exams in only five imperial cities, which
deterred many people from becoming secondary
school teachers due to financial reasons.

Following the publication of the October Dip-
loma on 20 October 1860, the establishment of the
first independent teacher training bodies was con-
sidered along with the re-establishment of Hun-
garian government departments. On 31 July 1862,
the Hungarian Court Chancellery, supplementing
the proposals of the Locotential Council, estab-
lished the Secondary School Teachers Examina-
tion Committee and appointed Jézsef Purgstaller,
principal of the Hungarian Piarist province, as its
president. One year later, the Examination Com-
mittee for Teachers at Scientific Secondary Schools,
headed by the director of the Technical University,
Jozsef Sztoczek, was established.

The conditions for unified teaching qualifica-
tions were created by the setting up of the teacher
examination committees, although the Faculty of
Humanities was unable to provide the appropriate
preparation for the examinations due to its unsys-
tematic training. The reform of the Faculty of Hu-
manities followed the neo-Humanist concept that
research, education and free attendance are the
main guarantees of the university’s autonomy.
Thus university teachers needed to pay little atten-
tion to demands for teacher training. In response
to this situation, J6zsef E6tvos established training
for grammar school teachers alongside the Faculty
of Philosophy, and training for teachers at scientific
secondary schools at the University of Technology
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following the Compromise of 1867. Despite the
fact that the curriculum at the universities changed
each semester, the two teacher training institu-
tions were both responsible for preparing trainee
teachers for the examinations for grammar school
and scientific secondary school teachers, and for
the successful practice of their profession. As at-
tendance was not compulsory, the minister of edu-
cation tried to encourage trainee teachers to attend
by providing scholarships. The student teachers re-
ceived additional training in small group seminars
that complemented the university curriculum, or
explanatory university lectures, in both institu-
tions. In October 1872, in addition to grammar
school teacher training, a teacher training gram-
mar school opened as part of the Department of
Pedagogy in order to provide practical preparation
for some of the trainees, combined with their
scholarship. This resulted in the establishment of
institutes for the theoretical and practical training
of teachers, as well as training in phases.

In as early as 1871, Roland E6tvos’s name ap-
pears in the list of professors at the grammar
school teachers’ training institute, as the Faculty of
Humanities entrusted him with the supervision of
physics training. Teacher training was a cause that
played a key role throughout his academic career.
After his appointment as a regular public univer-
sity teacher in 1872, he became a member of the
teachers examination committee from the aca-
demic year of 1874/1875. In 1874, he travelled to
France to study the elite teacher training institu-
tion, the Ecole Normale Supérieure. His visit coin-
cided with reform processes in teacher training,
which generated serious conflicts among interest
groups representing different training concepts.
In 1873, the minister of education merged the sci-
entific secondary school and grammar school
teacher training colleges and amalgamated the
teachers examination committees in 1875. Based

on the experiences acquired by E6tvos during his
visit, the minister of education Agoston Trefort
proposed in a memorandum to the National Pub-
lic Education Council the establishment of a resi-
dential college modelled after the Ecole Normale
to remedy the organisational inefficiencies in
teacher training. This idea was fiercely criticised by
one of the fathers of the teacher training grammar
schools, Mor Karmadn, both in a written statement
and also via the Public Education Council. In 1879,
the Faculty of Humanities submitted its own pro-
posal to the minister to set up seminars for teacher
training from the budget of the teacher training
colleges following the German model. Roland Eot-
vOs, who remained convinced until the end of his
life that teacher training was the task of the Faculty
of Humanities, played an important role in the
birth of the proposal.

On 3 January 1880, Agoston Trefort, as compe-
tent minister, convened a meeting at his own apart-
ment to discuss the necessary reforms, at which,
with the exception of Kdrmédn, all the major or-
ganisations and professionals were represented —
including Roland E6tvos — who had earlier taken
part in the debate on training reform. Several key
issues were agreed at the meeting, which later
appeared in various parts of Law 1883: XXX on
Teacher Training. Thus the specialist training of
teachers was increased from three to four years,
and a compulsory practice year was also intro-
duced. One serious deficiency in the law was that it
failed to regulate relations among the established
teacher training institutes.

By the mid-1890s, a serious shortage of teach-
ers had emerged, which Roland E6tvos sought to
address by a compromise in order to resolve the
decades-long conceptual debate on teacher train-
ing. To this end, he began to prepare for the estab-
lishment of the E6tvos Collegium during his short
stint as minister of education in 1894—1895.
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he first students at the Eotvos Collegium

moved into the Kerkapoly House, the desig-

nated seat of the residential institution, on

21 September 1895. However, the actual op-
eration of the Collegium was preceded by extensive
preparatory work with the involvement of teacher
training experts and the minister of religion and
education. The preparatory meetings outlined the
scholarly concept for teacher training that was at
the focus of the institute, and which can be divided
into two components in terms of its ideals. One
was the Central European concept of Bildung and
the related philosophy of neo-humanism.

The first decades of the 19" century were de-
fined by the coalition wars against revolutionary
France, and their consequences in Prussia. Humili-
ated by the 1807 Treaties of Tilsit, Prussia imple-
mented a social and state reform that included the
transformation of its universities and secondary
schools. These were based on the concept of Bil-
dung, the meaning of which was modified in the
19t century to include self-education focusing on
the aesthetic and educational impacts of the cul-
tural heritage of Ancient Greek civilisation, in
which self-examination also played an important
part. The first training centre for the new type of

The new building of the Baron E6tvos Jozsef Collegium on Ménesi Road, on the southern side of Gellért Hill.
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intellectual was the Faculty of Humanities of the
reformed University of Berlin. The ideal was linked
to a philosophical trend, the followers of which be-
lieved that new secondary school teachers trained
at the Faculty of Humanities would be able to en-
courage an interest in science among their stu-
dents as a result of their own training, and would
encourage them towards self-examination based
on self-education. Thus secondary school teachers
not only carried out their task of teaching, but also
implemented social reforms by educating citizens
to hold a new world view. In historiography, this
community of new citizens is referred to as the Bil-
dungsbiirgertum, an educated bourgeois middle
class that defined itself in comparison to the
prerogative-based leading social strata and groups
holding positions in the economic elite.

The second component in the concept can be
traced back to the French ideal of culture générale,
which began to emerge in the Napoleonic Era,
with the consolidation of the achievements of the
French Revolution. Lyceums, and the academically
educated lyceum teachers, were given a key role in
maintaining French erudition. In addition to knowl-
edge of the classics and medieval Latin, their train-
ing increasingly featured French language and lit-
erature as a result of the curriculum-related
debates in the 1880s. Lyceum teachers were ap-
pointed on the basis of the results they achieved in
the civil service examination (aggrégation), in which
the top places were typically won by graduates of
the Ecole Normale Supérieure. The success of the
residential teacher training college was due to the
highly advanced scientific infrastructure (libraries,

laboratories) on the one hand, and the combina-
tion of methods based on the individual guidance
of students and lectures on the other. During the
lectures, teachers examined problems with their
students, introducing them to the foundations of
scientific understanding and thinking. In this way,
the students’ teacher-supported self-training was
supplemented by joint training sessions that were
of a strongly disciplinary nature. Besides obtaining
specialist knowledge, it was also important for
trainees to develop loyalty to the existing political
system.

The “ideology” of the scholar teacher corre-
sponded to Hungarian educational policy in two
respects. On the one hand, it meant the training of
a new type of teacher who would be successful in
the teachers’ state examinations as a result of their
in-depth specialist knowledge, and who, through
their high school activities, could trigger social re-
form in a way that did not fundamentally subvert
the existing social and political system. On the
other hand, the newly qualified teachers were also
considered as loyal state officials, since, regardless
of their specialist area, knowledge of Hungarian
language and literature was an important aspect of
their erudition. The latter essentially became an
educational political programme to strengthen the
“Hungarian” character of the state and accentuate
the secular character of the state administration —
the partial separation of the state and the Catholic
Church — in the mid-1890s. The E6tvos Collegium
was regularly referred to as a public institution and
its members as state-trained students, when grad-
uates applied for teaching jobs.
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s the trustee of the new institution,

Roland E6tvos represented the Collegium

as a whole before the minister of religion

and education, while having the right to
propose to the ministry the admission or dismissal
of students. In addition to his representative role,
however, he regularly attended meetings of teachers,
as well as the “beer dinners” after significant events
at the residential institute, where he participated
in informal exchanges of views with members of
the teaching staff as well as students. Daily admin-
istrative affairs were handled by one of his former
students, Géza Bartoniek, as director.

Similar to its French parent institution, the Col-
legium selected its members from among those
students who had left school with top grades, and
university students who showed good academic
progress. However, due to the postponement of
the examinations for teachers, the recruitment
policies had changed by the 1900s, and it was
largely high school graduates and first-year univer-
sity students who were admitted in order to opti-
mise the educational impact of the residential in-
stitution. Specialist studies were conducted in
small seminar groups in the afternoon, following
university lectures. On these occasions, the uni-
versity curriculum was studied, or a scientific prob-
lem was investigated under the guidance of a
teacher. The training was complemented by a Euro-
pean-standard open-shelf library, which comprised
over 30,000 volumes by 1919. Studies by members
of the Collegium were evaluated at teachers’ con-
ferences, at which the opinion was expressed first
in the field of classical philology, then in the field of
history from 1904/1905, that the training at the
Collegium — which was based on the teacher

Géza Bartoniek, first director of the E6tvos Jozsef
Collegium

“Orders” of the training institute (including the
preparatory requirements for the teachers’ exami-
nation) — should increasingly prepare its students
for the basic and specialist examinations. As an
important element in the training, the French par-
ent institute sent a French student to Budapest as
a language instructor from February 1896. The
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Aurelion Diegon, French language tutor at the Collegium in May 1913

specific form in which the students lived together,
the “family system’, also played a significant role in
the system of education at the residential institute.
Four students shared a room: from first-year fresh-
ers to fourth-grade students preparing for their
specialist exams. Older students supervised their
younger fellow students in moral affairs as well as
professionally. Thus the elements of individual work
and collective supervision were combined in the
educational system for residents of the Collegium.

Roland E6tvos proposed the systematic devel-
opment of the Collegium to the Ministry of Educa-
tion in both 1896 and 1898. In these proposals, he
also suggested that, in place of the teacher training
institute, there should be a residential institute, or
a set of institutions founded on the model of the
Baron Eotvos Jézsef Collegium. Due to the effec-

tiveness of the training, the ministry was open to
the proposal, thus a plot of land was purchased on
the south side of Gellért Hill in 1901, where the
Collegium’s new building was constructed in 1910.
In addition, several leading specialist teachers
were appointed by the ministry in 1906. The inau-
guration ceremony on 26 October 1911, which was
attended not only by the Hungarian cultural-polit-
ical elite, but also by envoys from France, symboli-
cally ended the experimental period of the insti-
tute. The representative character of the building
was an expression of the fact that, besides teacher
training, the achievement of higher goals was ex-
pected from the Collegium. At the ceremony, E6t-
vos promised the minister that the institute would
accept Bosnian and Turkish students, in order to
train them as teachers, or as Pro-Hungary intellec-
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Guests at the inaugural ceremony for the new building of the Collegium on 26 October 1911

tuals, to coincide with the Monarchy’s ambitions
in the Balkans.

In 1899, besides the completion of the Collegi-
um’s experimental period, significant transforma-
tions took place in the teacher training institute
that E6tvos directed from 1896. At the time of his
appointment, the ministry commissioned him to
reorganise the operations of the institute on the
basis of his preliminary ideas. Following E6tvos’s
guidelines, the training institute’s teaching body
had developed the new organisational regulations
by 1899. The main changes concerned three ele-
ments: firstly, the regulations aimed to systematise
the highly fragmented teacher training institu-
tions. The goals of teacher training were being met
by the university and teacher training institutions,

the Eotvos Collegium and the practice schools.
The second element was the concept that all stu-
dents that wished to obtain a teaching qualifica-
tion should be a member of the teacher training
institution. Finally, a seven-member council of prac-
tising teachers complemented the president and
the director at the head of the institution. Through
their knowledge of their own discipline and related
areas, the members of the council covered all spe-
cialist areas of teaching. The earlier individual de-
cision making was replaced by joint deliberations,
and joint decisions based on individual proposals
were always preceded by professional discussions.
In this way, the institute was able to adapt to social
and academic demands with respect to teacher
training more efficiently than in its previous form.
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oland E6tvos was involved in the operation
of all institutions connected to the issue of
secondary school teacher training from the
beginning of his scientific career.
He can be considered as having a significant influ-
ence on the discourse that emerged in the second
half of the 1870s concerning the directions of the
reform, and was the first to suggest the idea of cre-
ating a residential teacher training college based
on his experience in France. By establishing the
new institute, he did not wish to deepen the divide
between teacher training institutions, but, on the
contrary, he sought to form the different institu-
tions into an institutional system. He aimed to
promote this by, on the one hand, establishing the
concept of scholar teachers, in which training ex-
perts with different views participated in the first
stage of the establishment of the Collegium. On
the other hand, by renewing the organisational
regulations of the teacher training institute, he
wished to systematise the separate teacher training
institutions. This attempt grew from his conviction
that teacher training is the task of the Faculty of

Humanities, since, according to the 1899 organisa-
tional regulation of the teacher training institute,
the institutions of teacher training chiefly comple-
mented the university lectures and practical train-
ing, besides providing a systematic framework for
the preparation of teachers.

The sustainability of his ideas and their role in
the development of the teaching profession is well
represented by the fact that the new organisational
and ideological framework for secondary school
teacher training, as established in 1899 at the Uni-
versity of Budapest, had a significant impact on Law
1924:XXVII, which defined the training of teach-
ers in Hungary until 1949. As a result of the law,
teacher training institutions and residential insti-
tutions following the Budapest model emerged
alongside the Faculty of Humanities at all universi-
ties in Hungary. In the case of residential institutes,
the legislator specifically noted that the codifica-
tion of their establishment was justified by the ef-
fectiveness of the E6tvos Jozsef Collegium, which
had been operating for nearly three decades by
that time.
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n interest in public affairs and active in-

volvement in public life were among the

most important qualities that Roland E6t-

vOs inherited from his father. His father,
Jézsef Eotvos (1813—1871), was regarded as one
of the most eminent politicians of his day, and it
is well known that his wider family and his father’s
circle of friends included the most outstand-
ing personalities of the era, whose example and
endeavours greatly influenced the young Roland.
Throughout his life, he adhered to the ideal of
acting for the advancement of the nation and
of humanity as a whole as his principal moral
duty. It was this that persuaded the somewhat re-
served scientist, who regarded as indispensable
the intellectual independence of science, to fulfil
the often difficult role of president of the Hungar-
ian Academy of Sciences for over 16 years, to be
a member of the Upper House of Parliament,
and to serve his country as minister of religion and
education.

Roland Eo6tvos was just seventeen when he de-
cided to pursue a scientific career. His father sup-
ported his wish to study at a foreign university, al-
though in order to achieve success in public life, he
asked his son to “complete the first two years of law
in Pest. The studies necessary for the examinations
at the end of two years are those required by any
educated person, whatever career they may pursue
[...] If you have completed these two years, [...] I,
too, wish you to go to Berlin or another German
university to finish your education” (Letter from

Joézsef Eotvos to his son, Szent-Tornya, 28 March
1866). Roland followed his father’s advice, al-
though he attended lectures in the sciences along-
side his studies in law. From 1867, he continued his
scientific studies at the University of Heidelberg,
where, in July 1870, he obtained a doctorate in the
natural sciences, with mathematics and chemistry
as secondary subjects. Following his examinations,
he returned home and joined the Society of Natu-
ral Sciences, where he was elected as a member of
the board in the autumn, and as a member of the
editorial board of the Society’s journal. His father
died on 2 February 1871, thus did not live to see his
son make his first appearance in the Academy of
Sciences. In May 1871, the organisation’s assembly
voted to invite Baron Roland E6tvis to give a guest
lecture. His presentation, “The Law of Action-at-a-
Disctance as Deduced from Vibration Theory’, took
place in Mathematics and Science Section III on
19 July.

Alongside his own merits and good fortune, re-
spect for his father, whom he had lost at a young
age, also contributed to the spectacular advance-
ment of his career. In 1871, with the expansion of
scientific education at the University of Pest on the
agenda, he successfully applied for the post of as-
sociate professor. One year later, at the age of 23,
he was made a full professor in the Department of
Theoretical Physical Science by special permission
of the monarch. Three years later, his dream was
realised: he was able to give lectures on experi-
mental physical science.



115

ROLAND EOTVOS, THE PUBLIC FIGURE

Jozsef Eotvos — painting by Viktor Madarasz (1874)




ANDREA MOLNAR

n parallel with his university successes, he also
progressed rapidly at the Hungarian Academy
of Sciences. He was not yet 25 when, on 21 May

1873, he was elected as a corresponding mem-
ber of the Academy at its 33rd General Assembly
by 30 votes to 4, obtaining well over the two-thirds
required. However, his inaugural address, “Data
towards the Theory of Electro-statics’, was not de-
livered until 19 January 1880. In the introduction
to his speech, he paid tribute to his father: “I at-
tempted to enter the field of science in our country
at a young age, full of genuine ambition but with
no personal merit, and I found that every door
opened before me, as if by a magic word, and I en-
countered helping hands on all sides, offering to
support my initial steps. That magic word was the
name of my late father, my most valuable inherit-
ance, which is a constant reminder to me that I
must live up to it through my work.” Although E6t-
vos postponed his inaugural address for some
time, he was nevertheless present in scientific pub-
lic life: he regularly attended the sessions of Math-
ematics and Science Section III following his elec-
tion, and reported on his research findings each
year. In 1881, the year after his inaugural address,
he was nominated as a full member of Mathemat-
ics and Science Section III, although he received
a sufficient number of votes from the General
Assembly only on the third occasion, in 1883. He
delivered his inaugural lecture on 19 January 1885:
“The Relationship between the Surface Tension of
Liquids and Critical Temperature”

By the early 1880s, Roland Eotvos had earned
international recognition for his scientific achieve-
ments. In 1881, he represented Hungary at the first
International Electrical Congress in Paris, and was
awarded the Légion d’honneur by the Government
of France. During his visit to Paris, he undertook
research into the French educational system at the
request of the minister of religion and education,

Agoston Trefort. He was to profit from this when
establishing the E6tvos Jozsef Collegium a decade
and a half later.

The death of Agoston Trefort on 22 August
1888 meant not only the loss of a respected, ex-
perienced and wise figure from the head of the
Academy and the government: for E6tvos, it also
meant the loss of an uncle and a good friend of his
father. There was an unusual degree of uncertainty
surrounding the election of his successor as presi-
dent of the Academy. At that time, the Academy
was the target of severe criticism, which is why the
choice of the new president was particularly im-
portant. Unprecedentedly, a combined session was
not convened for the election of the secretary-
general and president directly after the death of
the president. Instead, the election of the president
was postponed until the General Assembly in May,
leaving the institution without a president for
almost nine months. The list of candidates for the
post included the conservative Antal Széchen,
minister of finance Béni Kallay, and the most pres-
tigious candidate, prime minister Gyula Andrassy,
but none of them accepted the nomination. This
was how attention turned to the young Roland
E6tvos, a scientist who had already achieved renown
throughout Europe. At the General Assembly held
on 3 May 1889, the outcome of the election for
president was not clear cut. The members of the
board voted for a total of four candidates: of the 48
votes, E6tvos won 27 in the end, Antal Zichy 18,
Béla Széchenyi 2, and Erné Hollan 1.

Roland E6tvos thus took office as the sixth pres-
ident of the Hungarian Academy of Sciences. He
differed from his predecessors in many respects:
first and foremost, he was a scientist and only then
a politician; the first president to specialise in the
natural sciences. In terms of his world-view and
liberal principles, he clearly followed in the foot-
steps of Jozsef E6tvos and Agoston Trefort, and he
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Announcement of Roland Eotvos’s election as
corresponding member

successfully curbed the politicisation of the Acad-
emy for almost a decade and a half.

The Academy also had to find new people to
fill other leading positions. The former secretary-
general, Vilmos Fraknoi, was elected second presi-
dent, and the post of secretary-general that he had
vacated was not filled for five months (until Octo-
ber). However, the October election was followed
with unusually keen interest: according to the
writer Kalman Mikszath, who was elected as a cor-
responding member of the Academy in the same
year, the election of county sub-lieutenants in the
past could scarcely have been surrounded by
greater commotion. Literary scholar Zsolt Beothy
and physicist Kalman Szily stood as candidates for
the post of secretary-general. The contest was ulti-
mately decided by a vote at the session: the secre-
tary-general was obliged to resign from all other
positions, although in return he was paid a higher
salary. This meant that, alongside the young, “pop-
ular, brown-faced president’; Kalman Szily was
made secretary-general, and he proved to be the
president’s most important and loyal colleague for
the next one and a half decades. The Eotvos—Szily
leadership was eagerly anticipated by those mem-
bers of the general public who were interested in
the affairs of the Academy, as they were regarded
as representatives of scientific professionalism.

The new leadership was in a difficult situation:
the internal life of the Academy had been infil-
trated by the contradictions of national political
life. Agoston Trefort himself, in his last speech as
president, had sharply denounced the emergence
of a climate that hampered scientific work and
opinions. Amidst the increasingly conservative
trends, many were expecting reforms from the
new leadership. In his first speech as president,
Roland E6tvos made it clear that he favoured nei-
ther romantic nationalism nor reform. “The Acad-
emy is not an institute that should be the subject of
experimental reforms; its purpose and its princi-
ples should remain unchanged not for decades,
but for centuries. It is not like a ship, setting sail on
adventurous explorations in unknown seas: it is
rather a lighthouse that guides the wandering
sailor to safe harbour” Culture is the guarantee of
national development: in its absence, we are no
more than some “ethnographic curiosity”

The initial authority of what was formerly the
Hungarian Scholarly Society had somewhat di-
minished by the Reform Era, something that even
Istvan Széchenyi had bemoaned in the 1840s. Af-
ter the 1867 Compromise, Jézsef Eotvos, Janos
Arany and their colleagues had lent their full pres-
tige to making significant changes to the operating
principles of the institution. With the king’s ap-
proval, a new statute came into force and the re-
sponsibilities of the institution were redefined in
1869. In the decades following its foundation, liter-
ary concerns almost entirely outweighed the natu-
ral sciences, since the development of the national
language was the principal goal, and the establish-
ment of a national literature was on the agenda.
After 1867, however, Jozsef E6tvos began to em-
phasise the equivalence between science and lit-
erature, at the same time insisting that science
should be cultivated from a European perspective.

In the 1880s, attacks on the Academy escalated,
targeting primarily the reclusiveness of scientists
and the futility of their activities. Roland E6tvos
was aware of the unpopularity of the institution
and attempted to explain in his speeches the
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The French Légion d’honneur awarded to Roland E6tvos

unique role of the Academy and the tasks of sci-
ence.

Eo6tvos and Szily introduced certain new rules
at the beginning of their term, in the interest of
more efficient operations. Because attendance at
scientific sessions was typically low, all full mem-
bers were required to attend section sessions. The
president and the secretary-general set a good ex-
ample: they frequently attended meetings of other
sections, while regularly participating in sessions
in their own section. During E6tvos’s presidency,
the Academy held 40 to 50 sessions a year. Accord-
ing to the regulations, with the exception of the

two-month recess, sections held monthly meet-
ings, at which members of the Academy read their
papers. Mathematics and Science Section III oper-
ated slightly differently from the other two sec-
tions: members of the Academy who taught at the
university were able to invite their students to read
a short summary of their studies, in order to pre-
sent as many results as possible.

Originally, the Academy had comprised six sec-
tions, although when the statutes were amended
following the 1867 Compromise, the court permit-
ted only three sections. In 1891, still during Eot-
vOs’s tenure, it became possible for each section to
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have two subdivisions, and the number of mem-
bers was determined on this basis. This structure
was more appropriate for the rapidly developing
disciplines, especially in the natural sciences. The
sections also featured an ever-expanding system of
committees. The recruitment of researchers was
another key issue, and one that E6tv0s, as a univer-
sity professor, also followed closely. Although the
Academy regulations allowed for 240 members
(excluding external members), the maximum num-
ber was never reached under E6tvos’s presidency.

From 1890, the new leadership managed to
make the operations of the Academy far more
transparent to the public. The Akadémiai Ertesité
(Academic Bulletin) was published on a monthly
basis, and the publication was expanded to include
the full studies read out at the sessions, as well as
an evaluation of deserving applications. Kdlman Szily
published an annual secretary-general’s report on
the professional work of the Academy, as well as
the official statement of the Hungarian Land Credit
Institute on the assets of the Hungarian Academy
of Sciences. The annual list of institutions purchas-
ing the Academy’s publications at the flat rate ex-
panded continuously, and included a significant
number of secondary schools and libraries.

The Academy was created by private donations
and has always been proud of being a national in-
stitution. Although the independence bestowed by
the foundations was impressive, the Academy nev-
ertheless struggled almost constantly with finan-
cial difficulties. Its building was its most valuable
asset, while at the same time demanding the big-
gest expenditure, but the Academy was unable to
devote any significant sums to research. In the
1890s, there was a significant increase in the other-
wise numerous small donations awarded for spe-
cific purposes, and calls for applications for these
were regularly announced. The evaluation of the
resulting applications demanded a great deal of
work. It was commonly understood that if no ap-
plications were submitted, or if the submitted
applications were of poor quality, no award would
be made. Even the Academy’s Grand Prize was not

awarded annually, in the absence of deserving
results.

In this context, it is not hard to imagine the
huge significance of the announcement made by
Baron E6tvos a few months after his election as
president. At the same session at which the secre-
tary-general was elected, E6tvos read aloud a letter
from Andor Semsey, in which he offered one hun-
dred thousand forints to be used for academic
contests. “The room was filled again and again
with cheers as the president read out the details of
the ten prizes worth ten thousand forints. There
was a festive mood in the distinguished Academy.
Since the days of Széchenyi, no such impressive
words had been heard there! One hundred thou-
sand forints! For ten scientific papers! Royal gener-
osity” This was how Mikszath described the im-
pact of the announcement. Semsey, a member of
the Academy who was on good terms with E6tvos,
became one of the Academy’s most important pa-
trons.

The calls were published in 1890, relating to ten
different disciplines and specifically targeting
Hungary and conditions in Hungary, with a first
prize of 10,000 forints and a second prize of 1,500
forints for each call. The expected outcome was a
handbook on the given topic, and initially five
years were allowed for the completion of the work.
The awards ran eventually until 1908, although the
scheme did not produce the expected scientific re-
sults. Only the work on mineralogy in Hungary
was completed as originally planned, while other
work, on archaeology, literary history and eco-
nomics, was awarded only a second prize.

The beginning of Roland Eotvos’s presidency
coincided with the centenary of the birth of Istvan
Széchenyi. E6tvos considered it extremely impor-
tant to celebrate the anniversary appropriately.
The young sculptor Barnabas Holl6 was commis-
sioned to make a bronze relief depicting the scene
in which the offer was made to establish the Schol-
arly Society. This relief, which can still be seen on
the wall of the Academy building, was unveiled in
January 1893. In his speech at the ceremony, E6t-



vos announced the launch of the annual Széchenyi
Festival.

In 1894, there were two national events in
which E6tvos played a significant role as president
of the Academy. That year marked the 50" anni-
versary of Mor Jokai’s career as a writer, and prepa-
rations for its celebration had begun already in
1890. The idea of a special edition of Jokai’s works
came from E6tvos, who was made chair of the or-
ganising committee. The national celebrations
took place with rare pomp, and, after the emperor
and empress, E6tvos purchased the third series of
the 20-volume special edition, bound in Moroccan
leather.

In the same year, the death and funeral of Lajos
Kossuth stirred great public emotion. Despite go-
vernmental opposition, Roland Eotvos personally
attended the funeral as a member of the official fu-
neral procession and placed a wreath on Kossuth’s
coffin as president of the Academy.

A number of major research projects were also
launched during Roland E6tvos’s presidency: Jézsef
Szinnyei’s large-scale bibliographic works, as well
as the 14-volume “The lives and works of Hungar-
ian writers” were both completed. Work began on
the Great Dictionary of the Hungarian Language
and the Sigismund-era document archive, while
the Dictionary of Medieval Latin in Hungarian
Sources was completed.

Still during his tenure, the decoration of the
ceremonial hall was undertaken using targeted do-
nations, and Lotz completed the fresco on its east-
ern wall; the Goethe room was furnished from the
collection of Gyula Elischer, and a memorial room
was also dedicated to Széchenyi; finally, Gyorgy
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Réth donated his pre-1711 Hungarica collection to
the Academy in 1895. The Hungarian Academy of
Sciences also participated in the Millennial cele-
brations, predominantly with works on the early
centuries of Hungarian history. In 1896, the General
Assembly was honoured to receive a visit from the
emperor in person.

At that time, the Hungarian Academy of Sci-
ences was unable to play a leading role in the de-
velopment of the natural sciences in Hungary.
Rapid development in the field was hindered rather
than facilitated by the Academy’s sectional and
committee structure.

Roland E6tvos had a serious interest in bringing
scientific undertakings in Hungary to the interna-
tional stage, and for this reason many scientific so-
cieties became involved in international activities.
It was regarded as a great success when the Hun-
garian Academy of Sciences was invited to the first
meeting of the International Association of Acad-
emies, held in Paris in April 1901, to which ten
academies received official invitations.

One of the highlights of E6tvos’s presidency of
the Academy was the establishment of the Bolyai
Prize, marking the centenary of the birth of the
great mathematician, which was announced by the
president at the Bolyai commemoration ceremony
in Kolozsviar (Cluj) in 1903. According to the regu-
lations, the prize was to be awarded every five
years, and the first recipient was French mathema-
tician Henri Poincaré, in 1905. The prize was a sig-
nificant amount (10,000 crowns), and although it
could not rival the Nobel Prize, it was regarded as
highly prestigious in the field of international
science.
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An earlier and a later photograph of Roland E6tvos
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n 1872, in keeping with family tradition, Roland

E6tvos became a member of the Upper House

by a royal letter of invitation. He was among

those aristocrats who deserved membership not
because of their income, but because of their ser-
vices to the nation. In 1885, when the Law on the
Upper House was modified, fifty seats were filled
by election, thus he was able to become a life mem-
ber. He used his membership of the Upper House
primarily in the service of science and education.
In 1893, for example, during the budget debate, he
contributed to creating better housing conditions
for the university by establishing a university campus
on Ull8i Road.

He was also following in his father’s footsteps
when he accepted the portfolio of religion and edu-
cation in the second cabinet of prime minister San-
dor Wekerle in the summer of 1894. E6tvos’s ap-
pointment was widely commended, and he was
acknowledged by the press as one of Hungary’s
greatest scholars. “Likeable, cheerful and friendly,
is how Mikszath described him in an introductory
essay. He himself stated that he had accepted the ap-
pointment in order to pave the way for those who
“wish to strive to cultivate the fields of science”

Unfortunately, his term in office lasted just
seven months, as the second Wekerle government
was overthrown on 15 January 1895. During this
time, several important bills were passed by the
Parliament, which were submitted by E6tvds but
had been elaborated by his predecessor. These in-
cluded a bill on pension rights for teachers in non-
state institutions, civil marriage, and the construc-
tion of a major new art exhibition hall. Also in
June, he delivered a speech in the Parliament on a
bill on freedom of religious practice and denomi-
national equality. E6tvos pressed for the passing of
this bill, which had already been drafted earlier,
because he felt it represented the ideas held by his
father.

During his tenure, he also fulfilled a number of
protocol duties, and in addition dealt with the
question of Catholic autonomy, enacted a law on
children’s education, established over four hun-
dred new elementary schools, laid the foundations
of the Museum of Applied Arts, and devoted par-
ticular attention to teachers’ issues. He also opened
a fine art exhibition, purchased Otto Hermann’s
valuable data collection on the transit routes of mi-
gratory birds — and the list could go on. Last but
not least, he took the initial steps towards the re-
alisation of his old dream by proposing the estab-
lishment of the Baron E6tvos Jozsef Collegium,
which was created in 1895.

We know little about how he took the forced
termination of his post as minister: presumably,
complete retirement to the world of science was
very strongly on his mind. In a letter to Kdlman
Szily dated spring 1895, he wrote of his intention
to resign if he were re-elected as president of the
Academy, as he preferred research and teaching.
In the end, he remained president of the Academy,
although it is little surprise that the president’s ad-
dress he delivered in 1895 was perhaps one of the
most critical of all.

Roland Eotvos was elected president of the
Academy on six occasions. Likewise after a serious
domestic political crisis, and half a year after his
loyal secretary-general had retired, he resigned in
a letter dated 5 October 1905, despite being re-
quested by a special committee to reverse his deci-
sion. E6tvos was the first president not to retain his
position until the end of his life. As the reason for
his resignation, he stated that he wished to do
more scientific work, and this was not merely an
excuse: he completed some hugely successful re-
search in the remaining decade and a half of his
life. As a member of the Board of the Hungarian
Academy of Sciences, and as a scientist, he served
the Academy until the end of his life.
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iterary historian Pal Gyulai called Jézsef
Eotvos one of the most outstanding repre-
sentatives of Hungary during the era of the
bourgeois transformation, “as an individual,
as a statesman, and as a poet” Roland E6tvos was
likewise an outstanding figure in the process of
embourgeoisement in Hungary, both as a scientist
and as a man. The E6tvos family, whose journey
led from aristocratic forebears to their bourgeois
descendants, can indeed be regarded as represent-
atives of the increasingly bourgeois Hungary.

The coat of arms of the baronial branch of the Eotvos
de Vasarosnamény family

The story of Baron E6tvos de Vasaros-Namény
family is best known from the genealogical study
by Ivan Nagy, Magyarorszdg csalddai (The Families
of Hungary), a work that relies entirely on printed
sources and publicly available data in the absence
of family testimonies. According to Nagy, the fam-
ily came originally from Bereg County and moved
to Szatmadr in the 17" century. Mikl6s E6tvos was
the first to make a name for himself: in 1696, he
was district administrator of Szatmar County, and
three years later a tax officer for the county. The
title of baron was bestowed on another member of
the family by the name of Miklés during the reign
of Maria Theresa in recognition of his merits as
imperial royal general in 1768.

The family achieved national recognition through
Jozsef Eotvos’s grandfather and father. They were
both high-ranking officials loyal to the Habsburgs,
and imperial privy councillors: Ignac E6tvos the
elder was master of the cupbearers, while the
younger was master of the treasury. Our knowl-
edge of the family is based not only on Ivan Nagy’s
book, but also on Ferenc Szinnyei’s study Magyar
irék élete és munkdi (The lives and works of Hun-
garian writers).

Born in 1763, Ignac E6tvos was made doctor of
humanities at the University of Nagyszombat (Trnava)
in 1779, and was appointed an official and secre-
tary in the district courts west of the river Tisza in
1786. When this position was abolished, he with-
drew from public affairs in 1790, although he still
participated in the 1790, 1792 and 1796 Diets.
In 1797, he was appointed first honorary, then
effective councillor at the Hungarian Royal Court.
In 1802, he was entrusted with the administration
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Baron Ignac Eotvos’s wife, Anna Lilien — watercolour
by Johann Ruprecht

of the treasury. Between 1806 and 1812, he was
vice-president of the royal “Hofkammer” (an organ
of the financial administration), after which he became
keeper of the crown. In 1814, he was appointed
vice-ispdn (vice lord lieutenant) of Gomor, and in
1816 of Hont County, then in 1824 he became
ispdn (lord lieutenant) of Abauj County and royal
master of the cupbearers. As a reward for his loyalty
and service, he was awarded the Middle Cross of
the Order of St. Stephen shortly before his death in
Buda on 12 June 1838.

Born on 25 February 1786 in Saly, Borsod County,
Ignac Eotvos the younger followed his father in his
official career. He completed secondary school in
Buda, and attended university in Pest. In 1802 he
earned a doctorate in humanities, and in law in
1804. He began his official career as an honorary

Baron Ignéc E6tvos I — etching by Sandor Adam
Ehrenreich, after a painting by Joseph Weidner

draftsman for Pest County, later becoming secre-
tary and executive councillor; in 1826 he was made
executive councillor to the Royal Hungarian Chan-
cellery, and in 1826 or 1827 he became ispdn of
Saros County, following his appointment as vice-
ispdn of the county in 1823. In 1830, he was pro-
moted to second court chancellor and internal
privy councillor. In 1836, he was made master of
the royal treasury, but later resigned due to bank-
ruptcy in 1841. Having lost all his estates, he re-
tired to Velence, where he died on 21 August 1851.

It would have been natural for J6zsef E6tvos to
follow in the steps of his predecessors, but he took
a different path. While we cannot know for certain
why this was the case, a few reasons can be high-
lighted. Firstly, it is worth mentioning the sense
of patriotic shame that the young E6tvos felt with
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respect to his contemporaries, and which he ex-
pressed during his memorial speech at the Acad-
emy for one of his greatest friends, the historian
Laszl6 Szalay. As a result of the speeches delivered
in the 1825 Diet “the nation [...] looked at its past
and compared its more illustrious days with the
present: its heart was filled with pain, and what it
felt most bitterly was not the loss of its status. It
was not that its bright star had faded, and that we
believed the worthier days of our country to have
been lost forever, but that the blame for this decline
lay not with our fate but with ourselves, that a na-
tion that had sunk so low and become alienated in
its own country deserved no better; this was what
was painful for the Hungarian; and what prompted
him to act was not patriotic &ope, but patriotic
shame!

In the case of Jozsef E6tvos, a sense of personal
shame also contributed. His father and grand-
father, who were both loyal to the emperor, had
stood against the feudal opposition: Ignac E6tvos I,
as one of the six royal commissioners responsible
for tax collection and recruitment, both of which
were against the constitution, arrested two leaders
of the opposition in Nyitra (Nitra). When he sub-
sequently entered the county assembly, this act al-
most cost him his life. Besides, as a royal commis-
sioner, during the cholera epidemic in 1831 Ignac
E6tvos 11 was entrusted with the task of “settling”
the uprising in the north, and he allegedly “exe-
cuted so many people that the emperor himself
was sick of it” Apart from them, Jézsef Pruzsin-
szky, the E6tvos family tutor, played an important
role in the personal humiliation. In his 1871 bio-
graphy, E6tvos’s friend Ferenc Pulszky wrote that
the father of Jézsef had “engaged a rigorous old
republican as his tutor to instil in him a hatred of
liberalism” According to his biographers, this al-
tered E6tvos’s way of thinking about the family’s
traditions and political views.

His sense of shame is well known from both
Pulszky’s biography and the memoirs of Miksa
Falk, a journalist. The first event is related to a walk
taken with his tutor to the Vérmez6 (Field of Blood),

during which Pruzsinszky talked to his student
about the Martinovics conspiracy: “Five upstand-
ing Hungarian patriots were executed here. No
one erected a memorial to them, but the feet of the
people have unwittingly trodden the form of a
cross into the ground. The time will come when
these men will also be remembered; but this mem-
ory will comprise a gallows, on which they will
hang the kind of people that you yourself will one
day become” On starting secondary school, the
young boy understood the meaning of this speech,
when he was seated in the first bench and all the
others moved away from him, except for one Jew-
ish boy. Their explanation was that “they did not
want to sit on the same bench as the grandson of a
traitor” The little boy reddened with embarrass-
ment, and, despite German being his mother
tongue, he begun to study Hungarian. After a few
months, “poor little Pepi climbed up to the teacher’s
dais — he often recounted with laughter how he
was so short that he could barely see over the edge
of the desk — and informed his schoolmates in a
determined voice that in fact his grandfather and
father were not traitors, but rather servants of the
emperor; and he swore to the living God that he
would serve only his homeland and would dispel
the unpopularity surrounding his family name
through his own patriotism” According to a more
recent interpretation by Pal Bédy, “while respect-
ing the principle of parental tradition, a gradual
intellectual and emotional transformation” can be
assumed “towards a commitment to Hungarian
patriotism and human freedom?”

Born on 3 September 1813 in a Buda mansion
at 19 Uri Street, Joézsef E6tvos grew up in aristo-
cratic surroundings. As Béla Téth noted in his in-
troduction to an Eotvos anecdote, “the young
Eo6tvos rode, fenced, danced, drank champagne
and courted, like any other young baron.” Although
he mentions Buda as his native city, his childhood
was spent mostly on his mother’s estate in Ercsi,
where his only tutor was his German-speak-
ing mother, Baroness Anna Lilien. In 1824, he be-
came a public student at the Buda University High
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Jézsef E6tvos as a young man — oil painting by Anton Eisle
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School, then between 1825 and 1828 he studied at
the Faculty of Arts of the University of Pest, before
attending the Faculty of Law between 1828 and
1831. In 1833, he passed his lawyer’s examinations
and took his lawyer’s oath in Pozsony (Bratislava).
He embarked on his official career with the support
of his father: from 1833 to 1835, he was honorary
subnotary in Fejér County; from 1835 to 1836 he
was a trainee draftsman at the Hungarian Court
Chancellery before being appointed honorary drafts-
man; and finally, after his grand tour in Europe, he
became a judge at the court of Eperjes (Presov),
moved to Saly and participated in county assemblies
in Borsod County.

His subtle distancing from his father began
with his grand tour between the summer of 1836
and the autumn of 1837, when he travelled in Italy,
Switzerland, France, England, the Netherlands and
Germany. Ferenc Toldy wrote that “on his return,
in order to bind his son once again and more
closely to his official career, his father [...] appointed
him [...] as honorary judge of the Tiszamellék Dis-
trict Board. E6tvos, however, although the title fea-
tured in the Academy register for several years
(1838-42) [...] appeared at meetings on only a few
occasions, instead living on his father’s estate in
Saly (Borsod County) until 1840, where he devoted
his time entirely and definitively to literature;
whereupon his father no longer urged him to re-
main in office”” In addition to literature, he embarked
on a career in politics. He distinguished himself by
his speeches at Borsod County assemblies and he
wrote his first work on prison reform. Father and
son held conflicting political views, although as
well as living in Saly, Jézsef E6tvos also resided in
Buda, in his father’s apartment in the Batthyany
Palace on Disz Square.

Greater changes were brought about when his
father declared bankruptcy. Agoston Trefort, an-
other important close friend of E6tvos and his
brother-in-law, divided E6tvos’s life into two parts:
“The family disaster that befell him in September
1841, and which put an end to his youth, began
with the struggles and aspirations of the more ma-

ture man, marking a caesura in his life that funda-
mentally divided it into two distinct parts.” In 1841,
a financial crisis struck Vienna, which also affected
the Geymiiller bank along with the treasurer, Ignac
Eo6tvos. Everything was lost in the family ship-
wreck, the Fejér and Borsod county estates were
auctioned off, and Igndc E6tvos resigned from all
his offices. Andras Gergely discovered in Franz
Anton Kolowrat-Liebsteinsky’s ministerial records
how he relied on the help of the court to salvage his
existence. His son considered as unacceptable
either this or the financial operations suggested by
the bankers, as preserved in the anecdotes, but
whatever the case he abandoned his father and, as
Menyhért Lonyay writes in his memoir, “with his
books and some pieces of furniture that had be-
longed to him, he moved from the Prince Batthyany
Palace in the Buda Castle to live with his faithful
friend [...] Agoston Trefort, in the Wodianer House
in Pest.

In keeping with the commemorative speech by
Pal Gyulai on the anniversary of Jézsef E6tvos’s
death, we consider Eotvos’s lifestyle to have been
bourgeois. “As a result of misfortune, he inherited
nothing from his father except the prerogatives
against which he had fought throughout his life.
He entered the world as a poor man, and sought to
achieve new titles through his work. [...] Nothing
but his fine manners revealed him to be an aristocrat.
He was a bourgeois in his pleasures, habits and
lifestyle” On 13 September 1842, he married the
seventeen-year-old Agnes Rosty, and, as literary
historian Istvan S6tér wrote, “their family happiness
became almost proverbial among their contempo-
raries” E6tvos’s diary frequently refers to the fact
that he lived from his work, and not too well at that;
while his son was studying in Germany, he repeat-
edly warned him that, besides the modest income
for his work, he was living on an insecure ministe-
rial salary and the income from his wife’s estates in
Békés County, and once the children had grown up,
they lived in permanently straitened circumstances.

Jézsef E6tvos and Agnes Rosty led a bourgeois
lifestyle, as suggested by contemporary recollections.
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Agnes Rosty — photograph by Gyoérgy Mayer
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Jozsef E6tvos — photograph by Gyorgy Mayer
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Jozsef E6tvos’s holiday home on Svabhegy — watercolour by Gusztav Keleti

At the time of the Pozsony Diet of 1843-44, ac-
cording to Trefort “his lifestyle was the subject of
a great deal of talk” The politician Menyhért Lo6-
nyay recalled: “One could not have imagined a
more attractive family life [...]. In his simply fur-
nished, modest accommodation, the study was
where he spent his working hours at his desk; his
young wife was busy with women’s work or playing
the piano; when the time came to rest, his close
friends gathered there”

The life of E6tvos and his family was closely in-
tertwined with that of Agoston Trefort and his
family. Their friendship began in 1837, when, after
his tour in Western Europe, Trefort passed his lawyer’s
exams and became a trainee draftsman in the

Hungarian Royal Chamber and rented an apart-
ment in Sandor House, Buda, where they were in-
troduced to each other by his neighbour, Count
Janos Serényi. Details of their lives are known from
his autobiography. Together with Laszlé Szalay,
Trefort made the trip to Saly to see E6tvos several
times in 1839, and in April they decided to publish
the journal Budapesti Szemle (Budapest Review).
Eotvos then suggested that they should both marry
the daughters of Albert Rosty. After the bankruptcy,
Eotvos moved in with him, then married Agnes
Rosty. Trefort courted Ilona Rosty for longer, which
is how we know about where the E6tvos couple
lived. After the Pozsony Diet, they lived in the Wo-
dianer House — on the same floor as Trefort — until
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Registration of the baptism of Roland E6tvos, Baron J6zsef E6tvos with his son Roland
5 August 1848 in 1860

The Carthusian House (“Karthauzi-lak”) — watercolour by Gusztav Keleti



137

THE EOTVOS FAMILY IN THE AGE OF THE BOURGEQIS TRANSFORMATION

their emigration in October 1848, renting apart-
ments in the Buda hills from the spring to the autumn,
as was the custom among the bourgeois. They
spent the summer of 1845 in the Fridvalszky Villa
on Svabhegy, the summer of 1846 and 1847 in the
Schreibner House in Krisztinavaros, where Trefort
also lived after his wedding on 14 March 1847 and
his honeymoon with Ilka Rosty. Trefort writes
nothing about the colder months, although in con-
nection with the summers he mentions readings
and walks in Svabhegy and Varosmajor, while Zsig-
mond Kemény’s diary contains a description of the
Schreibner House: a small building with a tiny
front garden, with an entrance hall in the apart-
ment rather like a porch, “with the baroness’s rooms
to the left and Pepi’s [Jézsef E6tvos’s] study on the
right, with a cheap couch, a comfortable armchair,
a few chairs, and a bookcase”

The two families returned from emigration in
the autumn of 1850. The E6tvos couple were at
Lake Velence during the winter before moving to
their villa on Svabhegy in the spring, then, from
autumn 1851, they certainly used the second-floor
apartment in the Sina House overlooking Erzsébet
Square at the corner of the former Fiird6 and
Balvany Streets as their winter residence. The holi-
day home on Svdbhegy deserves particular atten-
tion, since, after the birth of Ilona in 1846 and Jo-
lan in 1847, it was here that their son Roland (in
Hungarian: Lordnd) was born on 27 July 1848
(their last surviving child, Mary, was born in 1851).
In 1845, Jézsef Eotvos purchased a large forested
estate on Svabhegy, and maps dating from 1846
show that there were two buildings on the plot:
one cross-shaped building on the site of the villa,
and the Carthusian House to the south. His father
recalled the day on which Roland was born in a let-
ter written on his son’s 20" birthday (in the present
volume see the letter cited in the article by Gyula
Radnai), and the next year he again reminded Ro-
land of how his sister Ilona gave birth in the house
on Svabhegy: “On this occasion, we didn’t think of
anyone more often than you, who came into this
world on Svabhegy 21 years ago.” We cannot know

for certain the exact location of Roland’s birth: he
may have been born in the Carthusian House, or
perhaps more likely in the villa that was under re-
construction, but it must also be borne in mind
that while Trefort makes no mention of his brother-
in-law’s residence in the spring of 1848, he does
mention that his wife, Ilona, was living in the Liba-
sinszky House near the E6tvos Villa, which makes
it likely that her sister and her family were living
there. We know for sure that Roland E6tvos was
baptised in the Krisztinavaros Church on 27 July
1848. The third of the Rosty girls, Anna, married in
September 1850, after which Trefort distributed
the Rosty estates: Csabacsiid in Békés County be-
came his, the E6tvos couple were given Szente-
tornya as well as the villa on Svabhegy, which Tre-
fort claims that they started building together in
1848. Despite the division of the property, their
children visited each other on several occasions
over a long period of time, thus it was not merely a
formality that Agoston Trefort was Roland Eét-
vos’s uncle and godfather, along with his god-
mother, Anna Rosty.

The political careers of E6tvos and Trefort were
closely intertwined as well. With Szalay, they
formed the core of the Centralists, and the three
were to write the most influential articles in their
newspaper, Pesti Hirlap (News from Pest), in 1844—
45. Later, Trefort and Eotvos frequently occupied
similar positions. In the Batthyany Government in
1848, Eotvos was given the portfolio of religion
and education, while Trefort was deputy secretary
of state in the Ministry of Commerce, Agriculture
and Industry under Gébor Klauzdl. In the post-
Compromise period, after 1867, their names were
linked to the establishment of public education:
E6tvos was minister of religion and education in
the Andrassy Government, a post that was taken
after his death by Tivadar Pauler. Then, building on
the foundations that had been laid by Eo6tvos, it
was Trefort who developed the Hungarian public
education system as minister between 1872 and
1888. They were both president of the Hungarian
Academy of Sciences: E6tvos from 1866 until his
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Roland E6tvos as a young man — watercolour by Gusztav Keleti (1858)




139

THE EOTVOS FAMILY IN THE AGE OF THE BOURGEQIS TRANSFORMATION

death, and Trefort from 1885 to 1888 (between
them the position was held by Menyhért Lényay).

As minister, Jozsef E6tvos had some important
laws passed in 1868: on public education, nation-
alities, and the emancipation of the Jews. He wrote
political pamphlets, one on the emancipation of
the Jews in as early as 1841, one on the improve-
ment of prison conditions with Méric Lukdcs in
1842, and a collection of the Centralist programme
in 1846 with the title Reform, as well as several
German-language articles on the political situa-
tion in the 1850s. Many people consider his most
important work to be his political-philosophical
writing, the two-volume A XIX. szdzad uralkodo
eszméinek befolydsa az dlladalomra (The Influence
of the Dominant Ideas of the 19" Century on the
State), which was published in 1851 and 1854 in
German and Hungarian.

He was also a significant writer of literature,
mainly writing poems and dramas at the begin-
ning of his career, followed by three substantial
novels before the Revolution of 1848, and later
publishing prose works, albeit marginally. His first
success was achieved between 1839 and 1841,
when his romantic novel A karthausi (The Car-
thusian) was published in the Budapesti Arviz-
konyv (Budapest Flood Book), of which he was
editor. It was thanks to this novel that he was
asked to deliver the memorial speech for the poet
and politician Ferenc Koélcsey at the Academy.
A falu jegyzdje (The Village Notary), a romantic
picaresque novel that bitterly satirised the county
system, was published in 1845. Published in 1847,
his most outstanding work, according to many,
was the historical novel Magyarorszdg 1514-ben
(Hungary in 1514). Following the War of Inde-
pendence of 1848/49, as well as being president of
the Academy he contributed to the shaping of lit-
erary life as president of the Kisfaludy Society,
which was re-established in 1860. In 1854 and 1855,
he published short stories in the journal Magyar
Nép Konyve (The Book of the Hungarian People),
while his last novel, A névérek (The Sisters) appeared
in 1857.

Jézsef E6tvos was reluctant to resume his posi-
tion in the Ministry of Religion and Education, as
the futile parliamentary debates exhausted him,
and, as his health deteriorated, strenuous effort
took its toll during his final years. He complained
of stomach and kidney problems and frequently
visited Karlsbad on the advice of his doctor. In De-
cember 1871, he took to his bed, developed a fever
in January 1872, and died peacefully at 11 pm on
2 February — his real illness, and the cause of his
death, was tuberculosis.

Jozsef Eotvos himself had not followed in the
footsteps of his father and grandfather, and now
Roland Eo6tvos also made an informed decision
about his career. It helped that he had grown up
with his sisters in a loving family atmosphere. Ro-
land E6tvos was initially brought up in his parents’
houses in Erzsébet Square and on Svabhegy. He
started public secondary school in 1857/58 at the
Piarist school, although in the first semester of
fourth grade he was a private student and left the
school due to a serious illness at the end of the fifth
grade (his parents feared tuberculosis). He also
completed sixth and seventh grades as a private
student, eventually leaving school in 1865. Most of
his biographers mention his two excellent tutors,
one of whom was Gusztav Keleti, later a well-
known painter, who was director of the Art Teach-
ers Training College that he established on the
mandate of Jozsef Eotvos; the other was Tamas
Vécsey, later a teacher of law at the university.
Along with his former and current tutors, Keleti
and Jézsef Sandor Krenner, who would later become
a knowledgeable mineralogist, Roland undertook a
small-scale geological tour in the Erzgebirge moun-
tain range in Central Europe in September 1864,
and subsequently visited Bihar and the Scarisoara
Ice Cave with them in September 1868. (The visit
was the subject of his first publication in Vasdr-
napi Ujsdg on 5 December 1869.)

It would have been natural for Roland E6tvos to
enter state public service after obtaining his law
degree, but he opted for a different direction.
Izidor Frohlich wrote that, “in keeping with the
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fashion of the times, and in all probability at the
request of his parents, Roland began his studies in
law and political sciences at the University of Pest;
however, his pronounced aptitude for arithmetic
and the natural sciences led him to study these
subjects after graduation. His father, who had be-
come aware of his inclinations early on and wished
to promote them to some extent, did not want to
stand in the way of his son’s wishes, thus, alongside
his studies in law, he commissioned J6zsef Sandor
Krenner to tutor him in the natural sciences, espe-
cially mineralogy and petrography; however, he
was also very interested in chemistry and worked
diligently in the laboratory of Karoly Than, a uni-
versity professor in this subject” He was tutored
privately in mathematics by Ott6 Petzval in 1864—5
and attended the lectures by Gusztav Kondor on
astronomy. Finally, Frohlich writes that “at his fa-
ther’s request, he continued to study law and poli-
tics at the university, and, according to his own
written curriculum vitae, he completed his studies
in these subjects”

In 1867, he went to Heidelberg to study the nat-
ural sciences in greater depth; in 1869, he spent the
summer semester at the University of Konigsberg;
then on 8 July 1870, he completed his doctorate
summa cum laude in Heidelberg, majoring in
physics with mathematics and chemistry as addi-
tional subjects.

Like his father, Roland possibly came to a final
decision about his career while he was abroad. The
only difference was that Roland had his father’s
support. According to Arpad Horvath’s novelistic
biography, he and his father went on an Italian tour
in the summer of 1867: as they looked at the Galilei
manuscripts in the university library in Bologna,
Roland, like his father before him, made a vow to
become a physicist, just like Galilei. In a letter dated
28 March 1866, Roland Eotvos had written to his
father that, besides studying law, he wanted to
study the natural sciences with good teachers at
foreign universities, rather than from books: his
father, however, insisted that he pass his two-year
law exams first. For his 18™ birthday, Roland was

given a trip by his father: on 1 August 1866, for the
first time in his life, he travelled largely alone to
Switzerland, Italy and France, returning home on
1 October. According to Domokos Déniel Kis, this
“almost lonely journey to Switzerland was the first
genuine experience of his life, which made him a
lifelong ‘lover of the mountains”; and also contrib-
uted to him “becoming a faithful researcher of one
branch of the natural sciences.” Roland E6tvos’s so-
journ abroad was a decisive moment in his journey
towards adulthood, just as his father’s Grand Tour
had been, although it covered fewer countries and
did not last as long, while mountaineering must
have been its principal aspect. Nevertheless, there
is something touching about the parallel, which
highlights the closeness between father and son.
After scaling the Dufour peak in the Monte Rosa
massif, Roland visited the Great Saint Bernard
Monastery on 17 September 1866, where he dis-
covered his father’s name in the guestbook, dated
9 August 1836. (For details illustrated with the two
signatures see the article by Domokos Daniel Kis.)
Roland’s father also provided financial support for
his son’s studies in Heidelberg, and their corre-
spondence during that period is a beautiful exam-
ple of the intimate relationship between them:
Jézsef E6tvos helped Roland by offering him advice
during his difficulties in Konigsberg, although he
firmly dissuaded him from participating in an Arc-
tic expedition at the end of 1869, which, apart from
being expensive, was highly dubious in terms of its
scientific success.

On 5 May 1889, during the gala dinner for his
election as president of the Academy, Roland Eot-
vOs recounted how, in his childhood, he had been
accompanied by three guardian spirits: poetry,
politics, and science. Having abandoned poetry,
his further choice was made easier by the fact that
his father always returned from the Parliament in a
bad mood, but was always cheerful on returning
from the Academy. His open letter to Agoston Tre-
fort on the subject of university teaching, which
was published in the Budapest Review on 10 April
1887, began with the following words: “I chose this
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Registration of the death of Roland E6tvos on 8 April 1919

career with enthusiasm, convinced that there was
no job in which I would be able to do more for my
country, and because of the promise of laurels,
which grow sufficiently tall along this path to be
plucked by the truly strong alone”

The turning point in J6zsef E6tvos’s life was the
financial bankruptcy of his father in 1841, while
the death of his own father had a similar impact on
Roland’s life in 1871. After obtaining his doctoral
degree and returning home, he began his experi-
ments, was nominated as a member of the board of
the Society of Natural Sciences, and was elected
to the editorial board of the journal Természet-
tudomdnyi Kozlony (Communications in Natural
Sciences). His scientific career began only after the
unexpected death of his father, and, thanks to his
father’s renown, progressed rapidly. On 5 March
1871, Roland E6tvos applied for an associate pro-
fessorship and was accepted on 14 March, after

which he began to give university lectures. On 10
May 1872, he was appointed professor in the De-
partment of Theoretical Physics at the University
of Pest, and became a corresponding member of
the Academy on 21 May 1873.

His contemporaries saw Roland Eo6tvos as a
representative of the aristocracy and bourgeoisie
at the same time, and his choice of scientific career
and teaching was considered a surprise. In his bio-
graphy, in which he recounts his personal memo-
ries, Izidor Frohlich writes that at Eotvos’s first
university lecture on 17 April 1871, “one part of
the audience comprised three students of the exact
sciences; |[..
by curiosity; they were keen to see a real baron lec-
turing at the university, which was something that
had never happened before there” He also notes
that Baron Roland was a “quiet, genuine scientist, who
worked with modesty, and who was so immersed in

.] while most of the rest were attracted
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his experimental problems, to the exclusion of
everything else, that his wife frequently complained
that, when her husband’s laboratory door closed
behind him, he was lost to his family for days.” His
colleagues often refer to harmony in their descrip-
tions of him. Dezs6é Pekar and Istvdan Rybar re-
member him as someone who took good care of
himself physically, alongside his scientific work.
The article by Domokos Déaniel Kis in the present
volume is devoted to Roland Eo6tvos, the sports-
man and keen hiker.

Lastly, we should add a few words about the pri-
vate life of Roland Eotvos. He married as a young
university professor, on 29 July 1875. As the Sun-
day paper Vasdrnapi Ujsdg reported on 8 August
1875: “B. Lorant E6tvos, university professor, son
of the exceptional b. Jézsef E6tvos, celebrated his
wedding in Marienbad to Miss Gizella Horvéth,
the highly educated daughter of former minister of
justice Boldizsar Horvith. [...] The young couple
travelled to France” (The original mispelling of the
name of Eotvos is kept.) According to the biogra-
phy by Tibor Buday and his wife, “on their return
from their honeymoon in Paris, the young hus-
band took his wife to the E6tvos apartment at
10 Erzsébet Square. From here, they moved to
6 Kecskeméti Street a few months later, before tak-
ing possession of their final home, the professor’s
flat on the first floor of the Institute of Physics in
Eszterhdzy (today Puskin) Street, in 1886, where
they lived for the rest of their lives” After the death
of Jozsef Eotvos, the family sold their property on
Svabhegy to the building company that con-
structed the cogwheel railway in Buda. Roland’s
sisters got married, and he lived with his mother in
Erzsébet Square for some time, and this is where

he brought his new wife for a few months. In 1967,
Béla Sz6ke discovered that between 2 June 1882
and 15 January 1918, Roland E6tvos owned two
acres of land with a villa in Pestszentlérinc; it was
here that Roland E6tvos performed his first out-
door balance experiments. Roland seems to have
followed his father’s custom by having two resi-
dences. We should add briefly that he spent his
summers in the Alps — in Schluderbach — with his
daughters, a habit that he changed only on the out-
break of the First World War; by this time, he con-
sidered himself too old for mountaineering, thus
stayed only in the High Tatras.

Roland Eo6tvos was an experimental scientist
and university professor, who produced important
publications. (This area of his activity, along with
Eotvos’s institutional positions, is dealt with exten-
sively in the pages of this volume.)

He remained in good health until the end of
1917, but in 1918 he developed cancer and by his
70" birthday he was seriously ill. “After long suffer-
ing, but in full possession of his intellectual facul-
ties to the end, the loving heart of this great philan-
thropist beat its last in the final minutes of 8 April
1919’ wrote Dezsd Pekar.

Roland Eo6tvos and his wife had three daugh-
ters: Jolan (1877), Rolanda (1878) and Ilona (1880),
although only Rolanda and Ilona reached adult-
hood; they never married and had no children,
thus with them the family of Baron Eotvos de
Vasaros-Namény died out. When Roland Edtvos
died in 1919, the Hungarian Soviet Republic was
in power, and the great scholar was buried by the
Soviet system. (The funeral itself is described at
length in the article by Laszlé Tor6 in the present
volume.)
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aron Roland E6tvos is renowned not only as

a physicist, university lecturer, member of

Parliament, president of the Hungarian Acad-

emy of Sciences for 16 years, and minister of
religion and education, and his name is linked not
only to the laws of physics and famous measuring
devices that he devised: he was also celebrated in
his day as a mountaineer and amateur photogra-
pher who captured images of the most hair-raising
peaks.

In 1902, the well-known climber and geologist
Adolf Witzenmann, who held E6tvos in high esteem,
named one of the peaks in the Cadin mountain
range in the Dolomites in South Tyrol in his honour:
Cima di E6tvos.

As an old man, the professor said the following
of his favourite mountain range: “The ever-chang-
ing view of the Cadin mountains is a source of
eternal beauty”

E6tvos had a well-deserved reputation among his
mountaineering contemporaries. He was the first to
conquer a number of peaks in the Dolomites. These
daring pioneering ascents were recorded by climb-
ers who penned recollections of their mountaineer-
ing experiences. Leone Sinigaglia, for example, the
Italian author of Climbing Reminiscences of the Do-
lomites, which was published in English in London
in 1898, refers to the “Hungarian baron’, the “profes-
sor from Budapest’, recalling the modest, physically
strong and extremely skilled Hungarian scientist on
the rocky summits of the giant mountains.

As his role model, E6tvos singles out his father,
the writer and minister of religion and education
Jozsef Eotvos, with whom he made his first visit to
the Alps, along with his uncle, Pl Rosti, to whom

he gave the nickname Pablo following his travels in
Mexico, Cuba and Venezuela, and who was one of
the pioneers of landscape photography in Hungary.
He was following partly in their footsteps when he
made artistic recordings of his impressions during
his climbing tours. Later, it was perhaps the re-
nowned physicist and mountaineer, and the great-
est scientific researcher of glaciology and ice sheet
dynamics, John Tyndall, who had the greatest influ-
ence on his passion for mountaineering. E6tvos
translated the Irish physicist’s climbing reminis-
cence The Ascent of the Jungfrau, and, as one of the
reformers of scientific language, he recommended
in a footnote that the word “ice sheet” be used in
place of “glacier”. And while Tyndall was one of the
most prestigious members of the London Alpine
Club, the world’s first mountaineering association
(founded in 1857), later, partly by virtue of his mer-
its as a climber and hiker, E6tvos became president
of the Budapest branch, formed in 1888 in the
framework of the Hungarian Carpathian Associa-
tion, the world’s seventh hiking association (founded
in 1873), and, still later, was president of the Hun-
garian Tourist Association from 1891 to 1899. With
an emphasis on the importance of sport for the
young, at the request of his fellow professor Jend
Klupathy he took on the role of president of the Bu-
dapest University Athletics Club, which was founded
in 1898 as the sports club of what is now known as
the Eotvos Lorand University.

In 1898, his Hungarian admirers named in his
honour one of the first hikers’ shelters constructed
by the Tourist Association, which can still be seen
today in Dobogdkd, on one of the peaks in the Pilis-
Visegrad Hills close to Budapest.
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The Cadin Group and the E6tvos Peak (2,837 m) — photograph by Roland E6tvos

The conscientious, prudent scientist character-
istically organised his climbing expeditions with
great foresight, never acting in haste, and no seri-
ous accident ever took place during his ascents. Of
course, as was usual at the time, E6tvds and his
companions climbed with a guide, just like the
British climber Whymper of “Matterhorn Cata-
strophe” fame, and just as Tyndall, the famous
physicist and conqueror of the Weisshorn, gener-
ally did on his most important expeditions. During
that period, perhaps the only exceptions were the
Hungarian-born Zsigmondy brothers, Emil and
Otto, or the Hungarian Mér Déchy, who under-
took expeditions in the Caucasus. The “unga-

rischer Baron’, as E6tvos was known by the locals,
was the first to reach the Zwolferkofel peak (in Ital-
ian the Cima Dodici, or Croda dei Toni) (3,091 m),
primarily with Michael Innerkofler, the famous
mountain guide known later as the “Dolomiten
Konig” (King of the Dolomites), on 21 July 1877,
followed by the Sextener Rotwand (Croda Rossa
di Sesto) (2,788 m) on 20 July 1878. On 25 July
1879, a group of three climbers were the first to
conquer the Elferkofel (Cima Undici) (3,115 m):
along with E6tvos were Michael Innerkofler and
Franz Happacher, a village notary from Sexten and
a good climber, who belonged among the group of
E6tvos’s closest friends from Schluderbach, and
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Tofana di Rozes (3,225 m) near Cortina d’Ampezzo — photograph by Roland E6tvés

who, having paid the rather high guide’s fee, had
invited him to take part in the successful expe-
dition. On another occasion, they successfully
climbed the Siidlicher Bullkopf (Cima Bull) (2,854 m),
and on 26 July 1879 they conquered the Einser-
spitze (Einserkofel, Cima Una) (2,699 m). 1884.

On 19 July 1884, they were the first to climb the
2,717 m isolated rocky peak of the Croda da Lago.
He was also the first to climb the Schwalbenkofel
(Croda dei Rondoi) and the Cresta Bianca. “The
Croda has fallen’, acknowledged one old mountain
guide, on seeing him return with Innerkofler. Hun-



garian-born Emil Zsigmondy confirmed that Eo6t-
vos had been the first to reach the peak, which he
himself climbed 11 days later with Ludwig Purt-
scheller.

The famous path leading to the Croda da Lago,
which he was the first to discover in his con-
quest of the peak, now bears his name: Via E6tvos.
However, the more famous route on the sheer
southern face of the Tofana di Rozes, which also
bears his name, honours the illustrious bravery of
his mountain-climbing daughters: Ilona and Ro-
landa E6tves were the first to reach the peak on
8 August 1901 with local guides Antonio Dimai,
Agostino Verzi and Giovanni Siorpaes.

With his slightly reticent nature and the kind of
prudence typical of an observer of nature, it was
characteristic of E6tvos that he undertook expedi-
tions only with guides with whom he was entirely
familiar, and that the relationships he established
with these unsophisticated, uneducated people
evolved into what were effectively lifelong friend-
ships. On returning from one of their rather risky
joint expeditions, Eotvos wrote in the diary of
climbing guide Agostino Verzi “To all the com-
mendations that Agostino received from those
who entrusted themselves to him, I would only like
to add that I am 52 years old and weigh 90 kilo-
grams. Agostino is thus deserving of praise as the
guide not only of lightweights and ladies, but of
heavyweights, too. 17 July 1900
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The first serious expedition that Roland E6tvos un-
dertook with what can be regarded as a scientific
purpose was in 1864, at the age of 16, in the com-
pany of his tutor, Jézsef Sandor Krenner, who was
later to become a renowned mineralogist. They
travelled to the valley of Stracena in northern Hun-
gary, where they visited the famous ice caverns.
Two years later, influenced by his childhood in
Austria, he was already planning more ambitious
trips. On 1 August 1866, at barely 18 years old,
E6tvos left Hungary alone for the first time to un-
dertake a longer journey to Switzerland, to the
genuinely high mountains. The expedition may
have been by way of a birthday gift. He returned
from the long, two-month tour on 1 October. He
reached Switzerland having crossed through Aus-
tria and a significant part of the Alps, including the
region around Mont Blanc that stretched into
France, and some of the stunning landscapes of
Northern Italy. Having crossed Lake Como and
reached Bellaggio, he visited Milan, where, from
the roof of the cathedral, he was able to see one of
the principal destinations on his tour, the second
highest peak in the Alps, and, due to its central lo-
cation, the first summit visible from where he was
standing — Monte Rosa. On 12 September 1866,
following the standard route known since 1855,
Roland E6tvos reached the second highest point in
the Alps, the Dufour peak (4,633 m). Later, in 1871,
Moér Déchy would be the first to reach the summit
following a second, southern route.
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The first ascent to the Cadin Peak — photograph by
Roland E6tvos

After climbing Monte Rosa in 1866, he was
forced to leave behind his friend, Sdndor Kmosko,
who was so frozen after his long walk through the
snow, especially after the strong winds had ripped
off his hat, that he was temporarily unable to con-
tinue. On 17 September, at 9 o’clock in the morn-
ing, Roland continued alone on horseback on the
planned route towards the Hospice Saint-Bernard,
with only his exuberant French guide, Daniel,
when he was suddenly struck by a wave of private
anguish that even the guide’s cheerful singing
could do nothing to alleviate. They were also
caught in heavy rain, thus from Orsieres, after a
brief rest, they continued to St-Pierre by carriage,
but were forced by the fog and darkness to remain
in Cantine de Proz. During the night, a young
American traveller emerged from the storm on
muleback, who, after a brief conversation con-
ducted in a mixture of English and French, turned
out to be James Neilson, with whom he continued
his expedition. In the snowstorm, using big blue
umbrellas, they took it in turns to sit on the mule,
while the other clung onto its tail. It was in such

conditions that they managed to reach the Great
St Bernard Hospice. Imagine their relief, first to
be welcomed by the famous dogs from the abbey,
then to sit by the warm fire in the refectory, eat
a hot meal and retire to bed. Based on his diary
and on the letters that he wrote to his father, J6zsef
Eotvos, it is easy to imagine Roland the following
morning, leafing through the pages of the old
visitors’ books and coming across his father’s
name and the date 9 August 1836, then, as he sat
by the comforting fire, moved by the sound of
the organ playing in the neighbouring church, it is
easy to think of him imaging his father as a young
man writing his name in the book, looking at it
in fresh ink, now yellowed with age, and finally
picturing himself with grey hair: facing the fact
that he had been unable to achieve anything of all
he had wanted to do. It was his newly acquired
American friend who drew him back to reality
from this melancholy dream, this Faustian vision
of the future. The two Eotvos signatures can still
be seen to this day in the monastery’s old guest
book.

Roland’s next expedition was to the Tyrol, be-
tween 5 August and 2 September 1869, a trip that
he undertook with Béla Inkey, who would later be-
come a renowned geologist. The Swiss expedition,
which he had planned in the course of several let-
ters sent from Konigsberg, eventually led him here.
His recollections of his mountaineering expedi-
tions were recorded in writing, and in appealing
sketches, in a concisely and rather epigrammati-
cally written black diary. These laconic records are
supplemented with the few, fascinating letters
that he wrote to members of his family. During the
tour he climbed a number of peaks, including
Grossglockner (3,798 m) on 18, and Grossvenediger
(3,657 m) on 25 August. Later, including the summer
of 1895, in the company of his two daughters, he
sought out these places once again, now recording
these exalted moments with the help of a camera
rather than sketches.
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The first ascent of the Torre Giovanni — photograph by
Roland Eo6tvos

Roland E6tvos remained a devotee of the mountains.
For forty years, right up until 1914, he spent nearly
every summer perched among the towering peaks
in the peaceful valley resort of Schluderbach, north-
east of Cortina d’Ampezzo,

He stayed active for the rest of the year, too. He
was an accomplished horse rider and rode regu-
larly throughout his life, later on in the company of
his daughters, at the National Riding Hall. He loved
longer cross-country hacks, and just three years
before his death he took part in the pack hunt in
Gydl, riding all the way from the Riding Hall and
back again. He met his wife, Gizella Horvath, at the
ice skating rink in the Vérosliget (City Park) in Bu-
dapest. Jézsef E6tvos also contributed to the popu-
larisation of sport in Hungary, when he agreed that
his daughters could join the newly founded skating
club. In the huge garden of their villa in Pestszent-
l6rinc, Roland would often play cricket with his
daughters, Ilona and Rolanda, and later on enjoyed
long bicycle rides with his friends and young uni-
versity colleagues. On one occasion, he cycled all
the way to the Dolomites with his daughters, be-

Monte Cristallo and Piz Popena

fore the three continued together their amazing
climbing tours.

Eo6tvos was a member of the Club Alpino Italiano
and the Deutscher Osterreicher Alpenverein, but
did not play an active role in them. These organisa-
tions rather perplexed someone who preferred
solitude or sought the company of true friends and
active leisure. From his accounts, we know that he
never made plans for an expedition. He was always
inspired to set off on an expedition by some sudden
internal resolve. Before his mountaineering expe-
ditions, he and his guides would always meet at the
small chapel in Schluderbach before setting off to
the Rosengarten, Pala, or Brenta-Langkofel ranges.

Later, in his old age, he made the following con-
fession to one of his enthusiastic young mountain-
eering disciples: “I may be an old man, but even
now [ adore the mountains, just as I did when I was
young, when, in the face of all opposition, I sought
and discovered moments of exaltation, delight and
relaxation high up among the peaks”
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Even when serious mountaineering became too
demanding for him, he did not give up hiking, and
while his daughters made their way up the difficult
southern face of the Marmolada and Monte Ante-
lao, he took the easier route on the far side, content
to observe his daughters’ skill. In reality, at the
time he was far from being genuinely “elderly’;, he
merely held back from the steep slopes that would
put a strain on his knees and tendons, leaving to
others the joy of discovery that demanded such
special skill and stamina. Thus, by around 1902 or
1903, his days of being the first to climb the great
peaks had come to an end.

But the mountaineer, banished from his be-
loved Earthly paradise by the outbreak of the world
war in 1914, did not remain idle: In 1915-16, he
travelled to the grey granite mass of the High
Tatras, to a farm in Tarpatakfiired, and at the age
of 68, alongside his daughters, he climbed the Jég-
volgyi Peak, the Gerlach and the Tatra Peaks, and
the so-called Swallow’s Tower, reaching the Lom-
nica Peak along the Jordan route, which he enjoyed
so much that from then on he referred to it as the
Monte Cristallo of the Tatras.

Partly at the request of his friends and colleagues,
Baron Roland Eotvos, the first to conquer many
previously unclimbed peaks and a keen amateur
photographer, agreed to give illustrated presenta-
tions and put together exhibitions in order to share
his adventures with his fellow Hungarians.

Almost all the extant photographs are stereo-
scopic images: slides and a few negatives. The vast
majority are of places he visited on his expeditions
and record his mountaineering adventures.

From 1888, as president of the Budapest branch
of the Hungarian Carpathian Association, then
from 1891 as the first director of the Hungarian
Tourist Association, he lent his support to hiking
and to amateur photographers in addition to his
own recordings. As president of the Hungarian
Academy of Sciences, E6tvos also played a role in

the establishment of the Urania Hungarian Scien-
tific Theatre, which made a huge contribution to
the development of Hungarian photography, and
later film. The recollections of Dezsé Pekar both
complement and support what has already been
said.

“Eotvos was an excellent photographer. He was
recording fantastic stereoscopic images even in
the last decade of the 19™ century, particularly in
the Dolomites, in the Southern Tyrol. Year after
year he would spend his summer holiday in Schlu-
derbach, where he would go for long walks with his
two daughters in the nearby mountains. It was
during these expeditions that he captured the pic-
turesque details of the Dolomites, and on more
than one occasion hair-raising mountaineering
scenes, typically with a stand-mounted camera,
with a relatively small aperture and rather long ex-
posure. This is why his images are so amazingly
sharp that, during one presentation, the slides
could be projected to a size of 5 by 5 metres. As my
professor, he also got me interested in photogra-
phy. I developed his images and prepared the cop-
ies almost exclusively in the form of slides.”

“Later, using an excellent Zeiss lens, but with an
otherwise hasty laboratory set-up, we managed to
produce over a hundred 40x50 cm enlargements
on paper. The enlargements won awards at exhibi-
tions of photography, and many of them still adorn
the walls of the old Ploner Hotel in Schluderbach.”

Although Eo6tvos was deterred from more serious
mountaineering by his sorrow at the tragic death
of his friend and mountain guide Michael Innerko-
fler (1844—1888) in an accident on Monte Cris-
tallo, the period until 1892 was not spent in idle-
ness: he climbed mountains in Bosnia and Herze-
govina, in the Penj range, and undertook practice
climbs on the rocky Kétaga Hill in the Pilis with his
daughters, all the while playing an active role in the
popularisation and renewal of hiking in Hungary.
On 28 December 1888, in the Kisfaludy Hall of the



Hungarian Academy of Sciences, at a session of
representatives of the association, which until then
had had its seat in Igl6é (now Spisskd Nova Ves in
Slovakia), the Budapest branch of the Hungarian
Carpathian Association was established. The branch
elected Count Albin Csdky, minister of religion
and education, as its permanent honorary presi-
dent, with the university professor and MP Baron
Roland E6tvos as president. University professor
Lajos Loczy was made first vice president, the second
(managing) vice president was Odén Téry, and
Gusztav Thirring was appointed secretary.

In 1891, due to a disagreement with the leader-
ship of the Hungarian Carpathian Association, an
extraordinary session was held at 5.30 pm on
29 September in the Institute of Physics of the
Royal Hungarian University, at which the decision
was made to break away definitively and establish
a new association. Thus the Hungarian Tourist
Association was founded in 1891: Baron Roland
Eotvos was made president by acclamation, while
Count Géza Teleki was elected vice president. Odén
Téry remained second (managing) vice president,
while Gusztav Thirring continued as secretary.

In terms of organisational structure, the asso-
ciation modelled itself on the prestigious Deutscher
und Osterreichischer Alpenverein (DOAV). This
meant that the association handed over practical
affairs entirely to the branch, while the task of the
central association was to provide intellectual leader-
ship and guidance. The central board comprised
only a very few members, thus it was not an inde-
pendent organisation or umbrella association with
a separate membership.

The Budapest branch was established on 21
November.

One of the most noteworthy activities carried
out by the Hungarian Tourist Association was the
inauguration of the Baron Roland E6tvos Shelter,
which had been planned since 1888. The wooden
structure, which is still standing today, was in-
augurated on 5 June 1898, a full ten years after
the idea had first been conceived. (In 1983, a team
of young and enthusiastic hikers, led by Janos
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The Dobsinska Ice Cave — photographs by Roland
Eotvos
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Mészéros, saved the building from rotting away
entirely.)

In the same year, on 5 November 1898, with the
cooperation of physicist Jen6 Klupathy and as a result
of his hard work, the Budapest University Athletics
Club (BEAC) was established, of which, as mention-
ed above, Roland E6tvos was made president, at
Klupathy’s request, a post that he held up until 1902.

One of E6tvos’s faithful companions during the
research he carried out on the frozen Lake Balaton
was the geographer Jené Cholnoky, who later suc-
ceeded him as president of the Hungarian Tourist
Association. At one of the first presentations or-
ganised by the Urania Hungarian Scientific Thea-
tre, partly with the support of E6tvos in the role of
president of the Academy, he presented the pic-
tures taken by E6tvos of the Dobsinska Ice Cave
and surrounding area, where he had already un-
dertaken a “geological” expedition back in 1864; he
had even sketched the Stracena Rock Gate in his
green linen-covered travel journal. The cave was
only discovered in 1870. Nor should we forget that
it was the young Roland E6tvos who wrote the first
scientific description of an ice cave in 1869, the fa-
mous Scérisoara Ice Cavern in Bihar (Romanian
Bihor) County, which was based on an expedition
undertaken in 1868, likewise with Krenner.

Roland E6tvos was proud of his achievements
as a mountaineer, but he did not boast about them.
Instead, they were described in the specialist liter-
ature by contemporary foreign mountaineers, and
partly by Marcell Jankovics and Imre Barcza, who
followed in his footsteps; by Sinigaglia and Wit-
zenmann, whom we have already mentioned above;
as well as by Gustav Euringer, Gustav Groger and
Josef Rabl, in addition to Ottone Degregorio, along
with Dezs6é Pekar and Jené Cholnoky, who were
disciples of his scientific work, even though the
latter two did not participate in his expeditions to
the Dolomites. He mentioned the Dolomites and
the region around Schluderbach exclusively in
connection with the geophysical measurements
that he performed in order to validate his theories
on the Chimabanche plateau, the high ground

stretching between Monte Cristallo and the Cadin
range, while at the same time the majority of the
almost two thousand extant photographs bear wit-
ness to his “love of the mountains” It was only in
his capacity as president of the Tourist Association
that he modestly spoke of the fundamentals of hik-
ing, and his words are a powerful illustration of his
humanistic approach, the thoughts of the last great
figure in the field of classical physics, the lover of
nature Roland E6tvos:

Opening speech by the president at the session
of the Budapest branch of the Hungarian
Tourist Association, held on 25 January 1890
“Let us then press on boldly toward our goal! That
goal is to popularise hiking in Hungary, and since
we know that a good hiker is, at the very least,
a healthy and strong individual, let us do every-
thing in our power to encourage as many good hik-
ers as possible in our country!”

Opening speech by the president at the session
of the Budapest branch of the Hungarian
Tourist Association, held on 14 February 1891
“A hiker is someone who sets off on the path be-
cause, amidst the tedium of their occupation and
the multitude of their troubles, they dream of a
better world in which the grass is greener, the sky
is bluer, the mountains are higher, the buildings are
more beautiful and more distinctive, and the peo-
ple more friendly; and who, undeterred by the ef-
fort involved, searches and searches for the origin
of their dream — and, because we are living on this
Earth, perhaps they will never find it, yet they do
not despair, since even the quest brings happiness.

Some claim that we are living in a materialistic
age, and yet never have there been so many hikers
in search of beauty for its own sake as there are in
our day, and their numbers are continuing to grow
alongside the spread of education.

It is a dream that quickens the hearts of all, de-
mands no justification, and exists in its own right,
and, where so many people are in agreement, the
existence of this association is vital in order to
achieve the common goal”
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oland E6tvos is commemorated in remark-

ably diverse ways. The physicist has been

recalled by politicians, scientists and jour-

nalists at different times, but he is also com-
memorated in the names of scientific and educa-
tional institutions, streets, exhibitions, academic
competitions and awards. He even has a mountain
peak and a crater on the Moon named after him.
Since the scientist is commemorated in such ex-
tremely diverse ways, the topic may provide an op-
portunity for further research into the history of
memory. What follows will not therefore be about
E6tvos as an individual, but about the way in which
he is valued by posterity (including his disciples).
These evaluations reflect the political, cultural and
broader power relations of their day, and reveal at
least as much, if not more, about remembrance
than about Roland E6tvos himself.

Although later studies (especially those written
by scholars) suggest that E6tvos was not expressly
a politician, it is remarkable how ingenious they
have been in making use of his memory to wage
wars of remembrance associated with political
battles, and to justify the most disparate regimes.

The scientist was buried during the period of
the Hungarian Soviet Republic on 11 April 1919,
and, as in the Dualist era, the funeral service began
at the National Museum. Even at the funeral, there
were already two commemorative traditions in ex-
istence, although of course they were not repre-
sented equally, as a result of the balance of power.
Speeches were given at the funeral by the commis-
sar for public education Gyorgy Lukdcs, and by
Izidor Frohlich on behalf of the Mathematical and
Physical Society. It is worth noting that not every-

one was entitled to express their official remem-
brance: Albert Berzeviczy, a representative of the
Hungarian Academy of Sciences, was not permit-
ted to speak at the event. Gyorgy Lukacs declared
that E6tvos, whom he characterised as primarily a
scientist, was not the son of the “nation’, but of the
“society of workers’, thereby abandoning the na-
tional rhetoric of the Dualist system while retain-
ing the cult of “great men”. In his view, the victory
of the proletarian revolution also led to the triumph
of science, thus it was symbolic that the first of the
dead under the system was the “greatest Hun-
garian scientist” Compared to Lukacs, Frohlich’s
speech was rather restrained and is to be consid-
ered in the spirit of national rhetoric. After enu-
merating the merits of the Hungarian scientist,
Frohlich consigned his “mortal remains” not to the
workers’ society, but to the “fatherland” for eternal
rest. The significance of the event for contempo-
raries is illustrated by the fact that a 46-second
filmed report was recorded, which gives an idea of
the size of the crowd that attended the funeral.
After the fall of the Hungarian Soviet Republic,
attempts to actualise the memory of the scientist
continued, of course along the lines of different
ideologies. In 1923, a portrait of E6tvos by Oszkar
Glatz was unveiled at the Pdzmany Péter Univer-
sity in Budapest, and several contemporary news-
papers (Az Est, 8 Orai Ujsdg, Budapesti Hirlap)
reported the ceremony. The high level of interest
was no accident, since the minister of culture Kuno
Klebelsberg delivered a speech in front of the
painting. Klebelsberg compared the relationship
between the nation and E6tvos to that of a family
mourning the loss of a loved one. Using the meta-



phor of the family, he portrayed the bond that
existed between the scholar and his country as
natural, enhancing the strength of the relationship
through this rhetorical device. From a historical
perspective, the minister of religion and education
praised the union of the “politician organiser” and
the researcher in the person of Roland Eo6tvos,
thereby sending a clear message to his contempo-
raries: as president of the Hungarian Historical
Society, he regarded his own role as similar, since
his responsibilities included the organisation of his-
torical research as well as political duties. As min-
ister of religion and education, he believed in the
German approach to historiography, thus he judged
Eo6tvos’s work according to the traditional Prussian
higher education system. In presenting E6tvos’s
career as a physicist, he held out to his audience the
example of German research universities and con-
temporary Hungarian scientists, using the commem-
oration to demonstrate the compatibility between
the roles of politician and scientist.

Between the two world wars, Albert Berzeviczy,
president of the Hungarian Academy of Sciences,
the physicist Izidor Frohlich, the geophysicist
Dezsé Pekar, and the geographer Jené Cholnoky,
all of whom were friends or disciples of E6tvos,
made great efforts to keep his memory alive. In
particular, Pekar, who was working on the further
development of the E6tvos balance and who had
been a corresponding member of the Academy
since 1922, regarded Eo6tvos’s legacy as a serious
responsibility: when he reported on the ten years
of work by the Baron E6tvos Lorand Geophysical
Institute at the Academy, he remarked that his
election as a corresponding member was owing
rather to E6tvos’s name than his own merits, add-
ing that he would do all he could to live up to this
honour in the future. It was felt as a particular loss
by the new regime that E6tvos was buried by its
ideological adversaries, thus references to the act
of burial were accompanied by the gloomiest of
political commentary. On 15 April 1920, Pekar de-
livered a speech at the commemoration of the
Mathematical and Physical Society. He associated
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Eo6tvos’s funeral procession departing from the
National Museum

The funeral, organised by a ruling power that in principle
held all pomp in contempt, in many respects relied
on the cult-oriented approach of the earlier system.

the funeral ceremony that had taken place the pre-
vious year primarily with the destruction of the na-
tion, condemning the “wicked traitors” and “inter-
nationalist adventurers’, for whom, according to
him, “this land” could never be home. It follows
from his reasoning that the Hungarian Soviet Re-
public had no right to consider the late E6tvos as
one of its own.

An emphasis on the national perspective also
characterised the three major studies in the Baron
Roland E6tvos Memorial Book, edited by Frohlich
and published in 1930. Albert Berzeviczy’s “The
Two Eotvoses” (originally delivered at the Acade-
my’s General Assembly in May 1929) described
the relationship between Jozsef E6tvos and his son
on the basis of their correspondence. Despite the
father—son conflict, he compared the two individ-
uals to two equally brilliant stars shining in the
heavens of “Great Hungary’, as well as in their
truncated homeland. He also called for Roland
Eo6tvos’s legacy to be edited and professionally
published as soon as possible. The study by Izidor
Frohlich was the longest work in the volume, and
drew on the most sources: it provided a detailed
insight into the everyday life of Roland Eo6tvos,
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focusing primarily on the human side of the scien-
tist. At the end of his text, Frohlich also considered
it important to make a reference to the funeral,
mentioning that the “constitutionless” government
at the time had been reluctant to allow him to de-
liver a speech in memory of E6tvos. Dezs6 Pekar’s
article drew heavily on his 1920 speech, although
he added political details (a brief depiction of the
grim situation due to the “treacherous reds” and
“atheist environment”), calling for greater support
for the Geophysical Institute. He expressed par-
ticular sadness at the fact that E6tvos’s grave was in
an extremely “neglected” condition.

Pekar’s complaint found an audience a few
years later. Sponsored by the E6tvos Jézsef Colle-
gium, a memorial to E6tvos by the sculptor Ede
Kallés (based on the portrait by Alajos Strébl) was
inaugurated on 30 October 1932. Albert Ber-
zeviczy gave a speech at the graveside next to the
newly erected bust, a written version of which was
published by the journal Budapesti Szemle. Ber-
zeviczy spoke more briefly on this occasion than
during the commemoration at the Academy, and,
perhaps in keeping with the spirit of the place, was
rather gloomier. As well as listing the scholar’s
merits, he noted bitterly that he had not in the end
been awarded the Nobel Prize, because the Swedish
Academy had “ignored” Hungary.

In 1944, many people marked the 25" anniver-
sary of the scientist’s death. Dezs6é Pekar proudly
explained in the Budapesti Szemle that E6tvos had
elevated Hungarian culture to European standards,
and that his measuring instruments have gained
economic significance worldwide: More than 100
of his torsion balances, labelled “Original E6tvos
Made in Hungary’, were being used by oil compa-
nies around the world. Jené Cholnoky, as president
of the Hungarian Tourist Association, introduced
Eo6tvos the mountaineer in the speech he compiled
for the General Assembly of the association. As he
was unable to attend the General Assembly, his
text was read out by executive vice-president Jend
Halasi. Cholnoky recalled his research and ex-
changes of ideas with E6tvos on the ice of Lake

Balaton. He described the renowned physicist as a
“fine diplomat” and a “reserved aristocrat” It is
hard to judge the significance of his decision to in-
clude in his evaluation the fact that, during their
research at Lake Balaton, E6tvos slept in a guest-
house in Siéfok while Cholnoky opted for a tent,
but overall he painted a very positive picture of the
scientist. He contrasted the figure of E6tvos with
Mihdly Karolyi, who, in his opinion, despite his
fame and fortune, had brought only harm to his
country; unlike him, the aristocratic E6tvos used
his personal wealth and influence for the benefit of
the nation and was therefore noble in spirit as well.
This political comment brought to a conclusion the
first quarter of a century of evaluations of E6tvos.

The transitional period of the interwar regime
and the communist dictatorship is clearly depicted
in the article by physicist Pal Selényi in the journal
Elektrotechnika published in October 1948. After
Eo6tvos’s death, Selényi briefly lectured on experi-
mental physics during the Hungarian Soviet Re-
public, as a result of which, after the collapse of the
regime, he was banned from the Mathematical and
Physical Society and from any practical role in of-
ficial commemorations. After the Second World
War, his health deteriorated (he had been assigned
to a labour service battalion during the war), al-
though he was able to teach at the university again.
His commemoration of E6tvés, written on the
centenary of his birth in 1948, contains perhaps
only one reference to current public life — namely
the centenary of the Hungarian Revolution and the
War of Independence. He described his fellow
physicist as being an analytical scientist with a
characteristically precise and unbiased view of
phenomena, and as being morally and humanly
blameless. Finally, he praised E6tvos’s poetic lean-
ings, and published his own poems in which he
praised the scholar.

A few years later, the restrained, more neutral
assessments such as that written by Selényi, were
replaced with militant commemorations infused
with ideology. As part of the break from the “feu-
dal’} “clerical” past, the Pazmany Péter University
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Limestone bust of Roland E6tvés, inaugurated by Albert Berzeviczy by the grave of the scientist. It can be seen
today in plot 10/1 of the Fiume Road Cemetery.
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of Budapest was renamed after Roland (Lordnd)
E6tvos in the 1950/1951 academic year. The de-
cree, signed by Kéroly Kiss (deputy chair of the
Presidential Council) and Piroska Szab¢ (secretary
of the Presidential Council), was published on 17 Sep-
tember 1950. Contemporaries interpreted the re-
naming in an ideological framework. Prior to the
publication of the decree, the daily Viharsarok had
reported on the opening of the University of Sze-
ged on 16 September 1950, when the change of
name was discussed in great detail. The paper
quoted a speech by member of Parliament Lészl6
Orban: “Changing the name symbolises the expul-
sion of the spirit of Péter Pazmany, the spirit of
feudalism and capitalism, the spirit of clerical re-
action, of mysticism, and of its remnants from
among the walls of this university, allowing it to be
fully occupied by the spirit of Lérand /sic!/ E6tvos,
the spirit of science, the spirit of a scientific world-
view, just as the working people, the interests of
our country, and the building of socialism demand”

The consolidated regime thus began the ideo-
logical reinterpretation of the physicist’s life. One
of the most thoroughgoing Marxist interpretations
of E6tvos was published by the physicist Jozsef Hat-
vany in 1951. The book was intended to strengthen
the unity of the so-called Peace Camp (the Eastern
bloc) by commemorating great scholars of the past,
while at the same time eliminating earlier evalua-
tions of Eotvos (characterised by the dirty word
“bourgeois”). Hatvany believed that earlier authors
had idealised the renowned scholar and neglected
his efforts in the class struggle. The author at-
tempted to make up for this “deficiency” by con-
centrating on E6tvos’s political and public mani-
festations, trying to draw a contrast as far as
possible in his biography between him and the
politics and institutions of the Dualist system
of his day. While a few decades earlier Albert
Berzeviczy had emphasised the indissoluble “mar-
riage” between the Academy and the E6tvos family,
Hatvany interpreted the relationship between E6tvos
and the Academy as one of social and institutional
conflict: according to him, E6tvos had not been

unanimously elected as president of the Academy
in 1889, because “the most reactionary members
would have preferred to see a useless representa-
tive of the landowning aristocracy occupying the
presidential seat” in the person of Antal Zichy. In
his book, Hatvany repeatedly emphasises that E6tvos
was not a “reactionary” aristocrat, but that he
practically denied his own class by fighting against
religious dogma, based on a materialistic world-
view. In his summary, Hatvany returned to the alpha
and omega of the E6tvos commemorations — his
funeral: according to him, the Hungarian Soviet
Republic and the working class rightly considered
him as one of their own, and it was posterity that
had distorted his legacy.

Apparently, it was not only E6tvos’s person but
also his measuring instruments that became part
of the memorial battle, in which the stakes of inter-
pretation were high. As we saw earlier, Dezsé Pekar
was delighted to inform his readers about the
worldwide success of “Original E6tvos” devices in
oil prospecting. For Hatvany, however, this was
seen as servility to Western imperialism. By pass-
ing this judgement, he simultaneously attacked the
Horthy system and the contemporary West: “Bear-
ing the name of [E6tvos], the Geophysical Institute
became an oil prospecting agency, which, in the
absence of government support, was in the service
of the infamous Anglo-Iranian Oil Company. [...]
Hungarian people were made to map the geophys-
ical conditions in the malaria swamps of Burma in
order to expose the country to even more terrible
exploitation — now they no longer had need of the
dezsépekars, who in any case did not further de-
velop Eotvos’s legacy, but wanted to live off the
fruits of his work”

Jézsef Hatvany’s book received mixed reviews
among his contemporaries — alongside the praise,
some critical opinions were voiced. Mrs. Erné Lukacs
reviewed the work in Népszava on 28 August 1951.
According to her, there was a huge need for such
educational publications, since the working people
were scarcely aware of the name of E6tvos, whose
materialist legacy could only be fulfilled by the so-



cialist system. In conclusion, she claimed that Hat-
vany’s work on Roland E6tvos filled a gap and was
essential for an understanding of “national values”(!).

That same year, the theoretical physicist Géza
Szamosi attacked several aspects of Hatvany’s in-
terpretation in an article in the journal Tdrsadalmi
Szemle; although he agreed that the book provided
the workers with an appropriate introduction to
the progressive scientist, he regarded some of its
conclusions as exaggerated and thus “in need of
correction”. According to him, besides E6tvos also
Anyos Jedlik, for example, was a “progressive”
scholar during the Dualist era, and had undeservedly
been neglected by biographers. The perception of
E6tvos as a militant materialist who was unconsciously
engaged in the class struggle was unacceptable to
Szamosi (who rather saw E6tvos as an idealist, who
was a materialist in the field of science alone),
something that demonstrates the ambivalent rela-
tionship between the ruling power and the physi-
cist of the Dualist age. According to Szamosi, “Our
respect for E6tvos lies not in the fact that he stands
politically close to us — which is not true — but be-
cause he was a progressive in his own day, loved his
country, and enriched our science with brilliant
results — which is true” It is worth adding briefly to
the debate that, although it basically took place
among physicists, its forums (political daily news-
papers and journals) indicate that it was a conflict
of remembrance that had an impact on cultural
political and public life.

Eo6tvos continued to be the subject of comme-
moration by Hungarian physicists. Published on
8 April 1954, the article by Kossuth Prize—winning
physicist Janos Renner in Népszava is proof that
Hatvany’s rhetoric did not fully permeate the dis-
course on Eotvos in Hungary. Renner expressly
praised the utilisation of E6tvos’s measuring in-
struments for oil prospecting and the operations
of the Geophysical Institute between the two world
wars (although, according to him, it had only a
modest influence compared to the socialist era) —
but the only author he quoted at length was the
Marxist philosopher Gyorgy Lukacs.
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HATVANY JOZSEF

EOTVOS LORAND

Published in 1951, Jézsef Hatvany hoped that his book
would become the quintessential Marxist interpreta-
tion of E6tvos, but he was not entirely successful in this
respect: the publication met with a mixed response.

In 1963, the Eo6tvos Lorand University dedi-
cated a memorial session to its namesake, at which,
among others, Karoly Novobatzky, a member of
the Hungarian Academy of Sciences, praised the
renowned scientist. His speech was published by
the journal Fizikai Szemle of the E6tvos Lorand
Physical Society a year later. Novobatzky charac-
terised EOtvos’s scientific career as unequivocally
“progressive’; describing E6tvos as someone who
had discarded his “ceremonial aristocratic attire”
and donned a “laboratory coat” instead, perform-
ing serious scientific work that was both analytical
and speculative, instead of dealing in “patriotic catch-
phrases” He spoke appreciatively of the E6tvos Jozsef
Collegium, but again highlighted the ideological
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Vice-rector Miklés Vilaghy opens the E6tvos session at the E6tvos Lorand University in 1963. Pictured from left to
right: deputy dean Jozsef Molnar, physicist Karoly Novobatzky, physicist Lajos Janossy, geophysicist Laszl6 Egyed.

distance between the remembering individual and
the subject of his remembrance. According to Novo-
batzky, a new Collegium-type institution would be
of use only if it provided political-ideological train-
ing, rather than merely scientific teaching. Despite
these minor amendments, he nevertheless consid-
ered the personality and the scholarly and public
work of Roland E6tvos to meet all the required
standards.

In addition to texts that contained political
overtones, the memory of Roland E6tvos is pre-
served in countless tributes and awards, as well as
in the names of institutions — since the change of
political regime in 1990, his work has attracted
unanimous respect and he is remembered today
primarily as a scientist (rather than a politician).
The Eotvos Lordand Memorial Exhibition, which
has been organised on a regular basis since Octo-
ber 1970 in various venues, was hosted by the Tihany
Observatory of the Eotvos Lorand Geophysical
Institute between 1992 and 1998, and in the capital
city since the autumn of 1998. The main objects in
the exhibition are E6tvos’s sports-related belong-
ings, his field instruments, as well as contempo-
rary photographs showing his research, which help
place the instruments in their historical context.

Founded in 1949 (as one of the successors of the
Mathematical and Physical Society), the Eotvos
Lorand Physical Society recognises outstanding
achievements in Hungarian physics research, with
the awarding of the E6tvos medal since 1969. The
first winner of the prize was Janos Renner. Fur-
thermore, the institute regularly organises physics
competitions for high school students, and pub-
lishes reports of the events. As already mentioned
several times above, the E6tvos Lorand Geophysi-
cal Institute likewise continued to operate, although
the Hungarian Institute of Geology and Geophy-
sics became its legal successor in 2012.

While not attempting to be comprehensive, the
goal of the above overview was to present, by
means of the (mainly textual) resources of collec-
tive memory, how evaluations of Eotvos have changed
over time. These evaluations have not only changed
according to the various political-historical peri-
ods, but, within a single period, several often con-
tradictory narratives have existed side by side —
even if the version supported by the current regime
was inevitably dominant. Leaders of institutes that
bear E6tvos’s name have sought to legitimise their
operations by reference to the physicist’s legacy.
However, such legitimising efforts were not inno-
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Commemorative silver coin issued in 2019 to commemorate the centenary of Roland E6tvos’s death — design by

Borbala Szanyi

cent, resulting as they did in the undermining and
stigmatisation of unwanted political rivals. The
power relations of these conflicts of remembrance
also determined who owned the rights to recollec-
tion, and decided in advance which narrative scheme
would be successful in conveying its message about
Eo6tvos to its target audience. Despite it being a
question of the natural sciences, it was not only
politicians but also physicists who found them-
selves confronting one another or the ruling politi-

cal power according to their point of view. It is also
worth noting that it was not only E6tvos’s person
or public persona that became the subject of judg-
ments: even the “physical” objects connected to
him (such as his measuring devices) prompted dif-
ferent modes of remembrance. This presenta-
tion of their diversity demonstrates both the com-
plexity of the theme and the importance of memory
studies.
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17t century nobleman Mikl4s E6tvés, the first known ances-
tor of the E6tvos de Vasarosnamény family, is mentioned
among the Szatmar County landowners.

1768 Miklés Eotvos receives baronial title.

1763-1838 Ignac E6tvos I is master of the cupbearers.

1786-1851 Igndac E6tvos 11 serves as master of the treasury.

BARON JOZSEF EOTVOS

3 September 1813 birth and baptism of J6zsef E6tvos.

1825 his father appoints Jézsef Pruzsinszky as his tutor.

1826-1831 studies philology then law at the University of
Pest; forms a lifelong friendship with Lészl6 Szalay.

summer 1831 as lord lieutenant (fdispdn) of Séros County,
Ignac Eotvos is entrusted with the task of putting down
the cholera riots in Upper Hungary.

1832-1836 diet in Pozsony (Bratislava). Jozsef E6tvos partici-
pates as a representative of absent members of the Upper
House. Becomes friends with Ferenc Kolcsey.

14 September 1835 elected a corresponding member of the
Hungarian Academy of Sciences.

summer 1836 — autumn 1837 his grand tour in Western
Europe: travels to England, France, the Netherlands, Ger-
many and Switzerland, and perhaps Italy.

1837 moves to Saly, Borsod County. Participates in the Bor-
sod County assemblies.

autumn 1837 beginning of a lifelong friendship with Agoston
Trefort.

1838-1841 publication of the Budapesti Arvizkényv (Buda-
pest Flood Book), featuring his first novel A karthauzi
(The Carthusian).

23 November 1839 becomes a full member of the Hungarian
Academy of Sciences; next day he delivers a commemora-
tive speech for Kolcsey at the Academy session held in his
honour.

1841 due to the financial crisis in the E6tvos family, he moves
in with Agoston Trefort in the Wodianer House.

13 September 1842 marries Agnes Rosty.

1845 publication of his second novel A falu jegyzdje (The Vil-
lage Notary).

1847 publication of his third novel Magyarorszdg 1514-ben
(Hungary in 1514).

17 March 1847 Agoston Trefort marries Ilona Rosty.

7 April 1848 in the first independent Hungarian government
of Lajos Batthyany, E6tvos is given the portfolio of religion
and public education.

27 July 1848 birth of Roland (Lordnd) E6tvos.

1848 in A magyar egyetem alapszabdlyai (The fundamental
rules of the Hungarian university), he outlines the estab-
lishment of separate training institutions for science and
grammar school teachers.

autumn 1848 - end of 1850 voluntary exile of the E6tvos and
the Trefort families.

November 1850 they return home from Germany.

May 1851 the family moves to the E6tvos villa on Svdbhegy.
From this time on, they spend the summers in this resort,
and during winter they live in Pest in Sina House, 10 Er-
zsébet Square.

1851, 1854 part I and II of A XIX. szdzad uralkodo eszméinek
befolydsa az dlladalomra (The Influence of the Dominant
Ideas of the 19™ Century on the State) published in Ger-
man and Hungarian.

1860-1866 president of the Kisfaludy Society

18 March 1866 elected president of the Hungarian Academy
of Sciences.

17 February 1867 the monarch appoints the Royal Hungarian
Ministry, led by Count Gyula Andrassy. J6zsef E6tvos be-
comes minister of religion and public education for the
second time.

February 1868 the state-run weekly Néptanitok Lapja (School-
teachers’ Journal) is launched at his initiative in seven
languages. Every teacher receives it for free.

June 1868 submits the public education bill.

1870 issues the organisational rules of the Royal Hungarian
Secondary School Teacher Training College.

2 February 1871 Jézsef E6tvos dies in Pest.



BARON ROLAND EOTVOS

27 July 1848 birth of Roland E6tvos.

from the 1857/1858 academic year becomes a public student
with the Piarists in Pest.

1864 “geological tour” in Upper Hungary with his then tutor
Jézsef Sandor Krenner.

1865 graduates from secondary school.

1866 studies law at the Royal Hungarian University of Pest.

12 September 1866 scales the Dufour Peak, the highest peak
in the Monte Rosa group.

17-18 September 1866 at the Hospice du Grand Saint-
Bernard, he reads in the guestbook the entry written by
his father on 9 August 1836.

1867-1870 studies natural sciences at the University of Hei-
delberg.

August 1869 travels to Tyrol: climbs the Grossglockner on
18 August and the Grossvenediger on 25 August.

1869 elected as a member of the Hungarian Society of Natural
Sciences.

4 January 1870 elected as a member of the board of the Hun-
garian Society of Natural Sciences.

8 July 1870 earns his doctorate summa cum laude from the
University of Heidelberg.

autumn 1870 participates in the activities of the Hungarian
Society of Natural Sciences.

7 December 1870 his first presentation at the Hungarian
Society of Natural Sciences on “The Doppler effect and its
application in acoustics and optics”

January 1871 elected as a member of the editorial board of
the Természettudomdnyi Kozlony (Communications in
Natural Sciences), in the thematic group “astronomy,
physics and meteorology’.

14 March 1871 becomes associate professor at the University
of Pest.

1871 requested to give practical training in the natural sci-
ences at the training institution for secondary school
teachers.

1871 via an accelerated habilitation process, he obtains the
right to lecture on theoretical physics at the university.

19 July 1871 gives his first lecture at the session of Depart-
ment III of the Hungarian Academy of Sciences.

from 1872 member of the Upper House.

1872 appointed full professor.

1872 appointed head columnist of the natural science section
of the Communications in Natural Sciences; participates
in the dissemination of the society’s publication series.

May 1873 elected as a corresponding member of the Hun-

garian Academy of Sciences.

163

TIMELINE

1874 travels to France, visits the Ecole Normale Supérieure in
Paris.

from the 1874/1875 academic year member of the teachers
examination committee.

1875 obtains the right to lecture in experimental physics.

28 July 1875 marries Gizella Horvéth (daughter of Boldizsar
Horvith, former minister of justice).

1876 announces a new method for the measurement of the
capillary constant.

1877 birth of his first daughter, Joldn, who dies at the age
of 2.

21 July 1877 climbs the Zwolferkofel (Cima Dodici, “Croda
dei Toni”) in the Dolomites.

10 January 1878 the birth of his second daughter, Rolanda
Maria.

1878 as successor to Anyos Jedlik, appointed head of Institute
I of Experimental Natural Sciences.

20 July 1878 climbs the Sextener Rotwand (Croda Rossa di
Sesso).

25 July 1879 climbs the Elferkofel (Cima Undici).

19 January 1880 inaugural lecture as a corresponding mem-
ber of the Academy.

21 January 1880 elected as one of the two vice presidents of
the Hungarian Society of Natural Sciences, an office he
held until his death.

4 June 1880 birth of his daughter Ilona.

13 November 1881 awarded the French Légion d’honneur.

17 May 1883 elected as a full member of the Hungarian Acad-
emy of Sciences.

1883-1886 the Physics Building of the university is built un-
der his personal supervision.

19 July 1884 the first person to scale the Croda da Lago. The
route has been known as the “Via E6tvos” ever since.

1885 elected as a life member of the Upper House.

19 January 1885 inaugural lecture at the Academy.

1886 publishes the E6tvos rule on the temperature depen-
dence of the capillary constant.

1888 establishment of the Budapest branch of the Hungarian
Carpathian Association (founded in 1873); E6tvos elected
as its first president.

1888 with the assistance of Karoly Tangl, E6tvos begins mea-
surements to demonstrate the proportionality of gravita-
tional and inertial mass.

from January 1888 in ten weekly presentations organised by
the Hungarian Society of Natural Sciences, he lectures on
“the current state of physics and its research methods”.

3 May 1889 following the death of Agoston Trefort, E6tvés is

elected president of the Hungarian Academy of Sciences.



164

TIMELINE

1899 on his initiative Andor Semsey announces ten scientific
competitions in different fields.

1890 publishes the torsion balance measurements that prove
the universal proportionality of gravitational and inertial
mass, more accurately by almost three orders of magni-
tude than ever before.

December 1890 at his proposal, the decision is taken to estab-
lish the Mathematical and Physical Society.

May 1891 the manufacturing plant of Nédndor Siiss produces
the horizontal variometer (or Eétvos balance), which was
used to carry out the first field surveys of the gravitational
field curvature on Sag Hill in August.

1 June 1891 issues 1 and 2 of the Mathematikai és Physikai
Lapok (Mathemathics and Physics Journal) were published
with the contribution of E6tvos.

1891-1892 rector of the University of Budapest for one year.

15 September 1891 inaugural speech as university rector on
the Tasks of the University.

29 September 1891 foundation of the Hungarian Tourist As-
sociation: Roland E6tvds becomes its first president.

5 November 1891 inaugural general meeting of the Mathe-
matical and Physical Society, at which he is elected first
president.

15 January 1893 announces the annual Széchenyi Celeb-
ration

4-5 April 1893 the first general meeting of the Mathema-
tical and Physical Society. On its agenda were lectures by
E6tvos and other teachers of the university, and experi-
ment-demonstrations by secondary school teachers.

1894 the mineral Lorandite is named after him.

12 April 1894 attends the funeral of Lajos Kossuth as presi-
dent of the Academy.

10 June 1894 — 15 January 1895 minister of religion and pub-
lic education in the second government of Sdéndor Wekerle.
Undertakes preparatory work for the establishment of the
Baron E6tvos Jozsef Collegium.

25 October 1894 at the celebratory meeting of the Mathe-
matical and Physical Society, to honour his ministerial ap-
pointment, he is presented with the “Greeting” signed by
387 members of the Society. At the same time, he presents
the prizes and medals for the students’ competition initi-
ated by him.

summer 1895 visits and takes photographs of the Dobsinské
ice cave and surroundings. Climbs the Grossglockner with
his two daughters.

1895 the Baron Eo6tvos Jézsef Collegium is established on his
initiative. He is a trustee from that year until his death.

1896 awarded the Grand Prize of the Academy.

May 1896 receives Franz Joseph at the Jubilee Assembly of the
Hungarian Academy of Sciences.

1896 appointed director of the Budapest Secondary School
Teacher Training Institute.

1898 the simple horizontal gravity variometer, later known as
the Balaton torsion balance, is completed.

1898 establishment of the Budapest University Athletics Club
(BEAC). E6tvos is made its first president.

5 June 1898 inauguration of the Dobogdké hiking shelter of
the Hungarian Tourist Association, named after him.
1899 he establishes a model system of the teacher training in-

stitution by implementing a new regulation.

1900 gives a presentation on his measurements of gravity and
Earth magnetism at the International Congress of Survey-
ors in Paris.

1900 wins a prize with his Balaton torsion balance at the
World Exhibition in Paris.

1901 participates at the meeting of the International Associa-
tion of Academies in Paris.

winter 1901 gravity survey on the frozen Lake Balaton, which
proves that the balance is suitable for geological research.

8 August 1901 Rolanda and Ilona E6tvos are the first to climb
the southern face of the Tofana di Rozes.

1902 a peak is named after him in the Cadin mountains.

winter 1903 gravity surveys on the ice of Lake Balaton.

1904 appointed as executive privy concillor.

9 October 1905 resigns as president of the Hungarian Academy
of Sciences, allowing him to concentrate on his scientific
activities.

1906 the Beneke Foundation issues a call for proposals to verify
the material-independent ratio of gravitational and iner-
tial mass with greater accuracy than ever before.

1906 the International Congress of Surveyors in Budapest
calls on the Hungarian Government to fund E6tvos’s surveys.

1908 a portable field version of the double horizintal vario-
meter is constructed.

September 1908 receives state funding disbursed over three
years for his torsion balance surveys.

1909 submits his measurements of the universal proportion-
ality of inertial and gravitational mass with an accuracy of
1:200,000,000 for the Beneke competition.

1909 receives honorary award Pro Artibus et Litteris.

1909 gives a presentation at the International Congress of
Surveyors in Paris.

1910 corresponding member of the Prussian Academy of
Sciences.

1911 opening of the new building of the Baron E6tvos Jozsef
Collegium.



1912 presentation at the International Congress of Surveyors
in Hamburg.

1912 the annual general assembly of the Mathematical and
Physical Society awards him the Kalman Szily Medal and
Prize. He donates 1,500 crowns to the Hungarian Society
of Natural Sciences and 500 crowns to the Mathematical
and Physical Society.

1915 and 1916 because of the First World War he spends the
two summers in the High Tatras, Tarpatakfiired (Kiihl-
bachtaler Bad).

1916 the surveys at Egbell (Gbely) oil field prove the applica-
bility of the E6tvos balance in oil and gas prospecting.
1916 president of the jury for the first Karoly Ireneus Jézsef
Physics Competition of the Mathematical and Physical

Society.

1917 presents his rotating balance to demonstrate the Eotvos
effect.

December 1918 “Baron Roland E6tvis special issue” of the
Mathematics and Physics Journal presented to him on his
sickbed.

30 March 1919 death of his wife.

31 March 1919 completes his article on the E6tvos effect and
the tool to demonstrate it, the rotating balance, which is
published in German in the journal Annalen der Physik.

8 April 1919 Roland E6tvos dies in Budapest at 10:30 pm.

11 April 1919 memorial ceremony held at the National Museum,
the funeral takes place at Kerepesi Cemetery.

1920 publication in Hungarian of the description of the device
demonstrating the E6tvos effect in the journal Mathemati-
kai és Természettudomdnyi Ertesité.

1920 on the initative of Dezs6 Pekar, the Geophysical Insti-
tute is renamed after him.

1921 the Mathematical and Physical Society adopts the name
of its founder, Roland E6tvos.

1922 publication of the measurements submitted to the Beneke
competition in the journal Annalen der Physik.

1923 following a commemorative speech by minister of reli-
gion and public education Kuno Klebelsberg, a portrait of
Eo6tvos by Oszkar Glatz is unveiled at the Péter Pazmany
University in Budapest.

1930 the Ldaszlé Ungvary Prize is awarded by the Academy to
Albert Apponyi, and posthumously to Roland E6tvos.
1930 Izidor Frohlich edits the Lordand E6tvés Commemora-

tive Book, published by the Hungarian Academy of Sciences.

1932 inauguration of the monument at his grave in the
Kerepesi Cemetery.
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1944 the 25" anniversary of E6tvos’s death. Commemorative
speeches by Jené Cholnoky and Dezs6 Pekar.

15 February 1945 death of Ilona E6tvos.

1948 commemorative speech by Pal Selényi on the centerary
of E6tvos’s birth.

1948 centennial exhibition at the Science Museum, London,
titled “Hungary’s greatest man of science”

1949 E6tvos Lorand Physical Society is established as the legal
successor to the Physics Branch of the Mathematical and
Physical Society.

1950 Pazmény Péter University in Budapest is renamed after
E6tvos from the 1950/1951 academic year.

1953 the collected works of E6tvos, edited by Pél Selényi, are
published by the Hungarian Academy of Sciences (Roland
Eotvos Gesammelte Arbeiten).

13 April 1953 death of Rolanda E6tvos.

1957 Eo6tvos Lorand Geophysical Institute establishes the
Eo6tvos Lorand Memorial Medal.

1958 the improved E6tvos balance wins a Grand Prix at the
Brussels World Expo.

1963 Eotvos memorial ceremony at the E6tvos Lordnd Uni-
versity.

1969 the E6tvos Gold Medal is awarded for the first time to
physicist Janos Renner, a student of E6tvos.

1970-1971 the first E6tvos Lordand Memorial Exhibition at
the Tihany Museum.

1973 the government establishes the E6tvos Lorand Prize (re-
established in 1991), to reward creative, instructional and
organisational activities in the industrial sector.

since 1986 the term “fifth force’, related to the E6tvos experi-
ments, is used in international literature.

1991 asteroid 12301 E6tvos is named after him.

1998 the E6tvos Lorand Memorial Exhibition opens in Budapest.

2015 UNESCO enters three documents related to the E6tvos
torsion balance into the Memory of the World Register.

November 2017 UNESCO General Conference adopts the
decision that the 100" anniversary of the death of Roland
Eo6tvos should be commemorated by the world scientific
community and Hungarian society in association with
UNESCO.

12 October 2018 European Physical Society (EPS) recognises
the former physics building of the E6tvés Lordnd Univer-
sity — the venue of E6tvos’s famous experiments — as an
EPS Historic Site.

8 April 2019 National Bank of Hungary issues commemora-

tive coins to honour the 100* anniversary of E6tvés’s death.
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!Below the picture is an excerpt from Roland E6tvos’s
poem To My Father, written on 19 March 1863.

2Below the picture is an excerpt from Roland Eot-
vos’s poem To My Mother, written on 18 September
1863.

3A recording of the demonstration is available here:
https://www.youtube.com/watch?v=M]JyUDpm9Kvk
*Néndor Siiss (Marburg, Hessen, 1848 — Budapest,
1921) was a “precision mechanic” who acquired his skill
in his grandfather’s workshop in his native town of Mar-
burg, Hesse. In 1876, he was invited by the University of
Kolozsvar (Cluj) to take up a post in mechanics. In 1884.
he was ordered to Budapest by the minister of religion
and education, who commissioned him to establish a
state mechanical training workshop. In 1900, the train-
ing workshop was transformed by Siiss into a private
company, operating as a joint stock company from 1918.
This formed the basis of what later became the Hungar-
ian Optical Works (MOM). Siiss died in a tram accident
in 1921.

*Dezs6 Pekar (Arad, 1873 — Budapest, 1953) completed
his higher education at the Budapest University, where
he was invited by Roland E6tvos to act as his teaching
assistant in 1895. Alongside E6tvds, he took part in
gravity research using the Eotvos balance. After the
death of Roland E6tvos (1919), he directed Hungarian
geophysical measurements until 1934. Under his leader-
ship, the E6tvos Lorand Geophysical Institute acquired
increasing prestige after the First World War, and his
measurement methods were taught to foreign students
on the courses that were given there. Drawing on his
experience in the field, he designed the smaller E6tvos-
Pekar balance, which was easy to transport on difficult
terrain.

® Andor Semsey (Kassa/Kosice, 1833 — Budapest, 1923)
was a big landowner, a member of the Hungarian Acad-
emy of Sciences, a naturalist, and a generous patron of
Hungarian science.

7Istvan Rybar (Budapest, 1886 — Budapest, 1971) was a
Hungarian physicist and geophysicist, a member of the
Hungarian Academy of Sciences, and the developer of
the so-called AUTERBAL (Automatic E6tvos-Rybér
balance). E6tvos employed him to carry out measure-
ments of gravity and the Earth’s magnetic field as soon
as he had completed his university studies. In 1912, he
became an assistant professor to E6tvds, and a senior
lecturer in 1920. During his 11 years working alongside
Eo6tvos, he participated in all of E6tvos’s experiments,
gaining an insight into his research methods and plans.
In the autumn of 1921, he was appointed head of the
Department of Applied Physics. In 1940, he returned to
the Department of Experimental Physics, where he
taught until his retirement in 1949. He worked as a re-
search fellow at the E6tvos Lorand Geophysical Insti-
tute until 1962.

8Jené Fekete (Veszprém, 1880 — Budapest, 1943), a geo-
physicist, was Roland Eo6tvos’s colleague and a cor-
responding member of the Hungarian Academy of
Sciences (1941). He studied at the University of Buda-
pest. He worked for Roland E6tvos for 15 years. In 1915,
he was appointed as a geophysicist, and from 1919 he
worked at the E6tvos Lordand Geophysical Institute. He
carried out torsion balance measurements for Royal
Dutch Shell in Mexico in 1923, and in Texas from 1931,
before returning home in 1934 to take over the leader-
ship of the Geophysical Institute.

°Tellurics is one of the methods of geoelectric geophy-
sical research. It involves the measurement of the pa-
rameters of the natural Earth currents induced by
changes in the magnetic field, making it possible to de-
termine the geological structure of the surveyed area.
Seismology is a method of geophysical exploration that
uses artificially generated elastic waves (quake waves).
In principle and practice it is similar to radar, in that the
geological structure of the surveyed area is determined
on the basis of reflected signals.
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NOTES

9Roland v. E6tvos, Desiderius Pekdr and Eugen Fekete:
“Beitrage zum Gesetze der Proportionalitit von Tragheit
und Gravitit” Annalen der Physik, 373 (9)(1922) 11-66.
"Ephraim Fischbach, Daniel Sudarsky, Aaron Szafer,
Carrick Talmadge and S.H. Aronson: “Reanalysis of the
Eotvos Experiment” Physical Review Letters, 56 (1986)
1427.

2Tohn Noble Wilford: “Hints of 5th Force in Universe
Challenge Galileo’s Findings” The New York Times,
8 January 1986.

13 Ephraim Fischbach and Carrick L. Talmadge: The Search
for Non-Newtonian Gravity. Springer, Heidelberg — New
York, 1999.

* As part of the centennial series of events, a new Eng-
lish translation of the EPF article containing the E6tvos
manuscript was published with the support of the Hun-
garian Academy of Sciences.

> Kaons, or K-mesons, were discovered in the second
half of the 1940s. These were the first particles discov-
ered to have a quality known as strangeness. It was
partly the anomalies identified during experiments with
K-mesons that led the authors of FSSTA to re-analyse
the EPF experiment.

16Ephraim Fischbach, George T. Gillies, D. E. Krause,
J. G. Schwan and Carrick Talmadge: “Non-Newtonian
gravity and new weak forces: An index of measurements”
Metrologia, 29(1992) 213-260.

7T.D. Lee and C.N. Yang: “Conservation of Heavy Par-
ticles and Generalized Gauge Transformations.” Physi-
cal Review, 98(1955) 1501.

On these details, see, for example, Attila Mesko:
“Eotvos Lorand geofizikai vizsgélatai” [Roland E6tvos’s
geophysical experiments)], Természet Vildga, 137(2006) 1,
12-17.
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