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He was an excellent esperimentalist and carried ocut fine work in electwicity
and optics. Yet his love belonged to theory. Apparently Boltzmann is the
true coriginal author of the statement that nothing more practical exists
but a good theory.

At Graz Boltzmann also marvied and fomded a big family. He bought
a comtry house in a fine situation on a hill overlocdking the heautiful
country arcund the provincial capital of Styria. By now his reputation
was s0 great that promising young men from far away comtries joined
him for work, including the later Nobel Prize Winners, the Cerman Walther
Nernst and the Swede Svante Arrhenius. In Boltzmamn's hospitzble home
some of the greatest ideas in physics were batched in friendly discussions,
interrupted by walkd over the hills with their luxuriant flora.
Food and drink were also abundant.

A most honourable invitation to Bexrlin University as successor
to Kirchhoff in 1888 was rejected after Boltzmenn during a dinner
with the colleagues, including the michty Helmholtz, had come to the
conclusion that the Prussian spirit was not for him. The formidable
Helmholtz had been nicimamed the Reich Chancellor of Germen Physics.
But in 1890 he did accept a call to Mmich. Now, for the first time,
the chair was one of theoretical physics. After Stefan's death
Boltzmamn returned to Vienna in 1894 where he remained to the end,
except for two yvears at Leipzig. It was on the invitation of
Wilhelm Ostwald, the founder of physical chemistry, that Boltzmann
moved there. But Ostwald was, though he was on excellent personal
terms with Boltzmamm, an antiatomist. This was one of the reasms

why the move was not exactly a success.



During his last period at Vienna Boltzmamm was not only the

{only) professor of theoret
had come to Vierma from Prague in 1895 as a professor of philosophy

but who had o retive from asctive teaching in 1901 becaus

The replacemant of Mach by Boltzmamm wes a caurious fact ss ths o men
other. In physics, Mach was, along with

he was the fomder of the neoposibivist doctrine, to which Boltzmamn
s Esii:tszly comosed. Boltewrm

great events, Hndreds of listeners :

with the University.
Boltzmann was a clear and ab the same tims flery lscturer, much
loved and admived by his audiences. Both in experiental and in

ical £islds the lectures were prepars

and jokes. He had a most attractive sense of hwmour. For instance,
after a pedantic Cexman professor in his textho

ik on mechanics had
iteelf consciously, namely man, Boltzmann wrote on the margin: "Also
the pig can deform its body oomsciously, but twuly sueh nonsense
can be written only by man.”

In his lectures and writings, Boltzmarm loved to vefer to the




with the same kind of nose and beard, but no psrsonality as he. Hot
only Schiller's poetic sense, but also his moral power Bed deeply
influenced Boltzmann, Among the musiclans, Mozart and Schubert wers
named admiringly, but Besthoven was the one who most desply lmpressed
Boltzmarm. Interestingly, for Einstelin the order was rather Mozart-
Schubert~Beethoven; Beethoven's heavy emotions did not suit him so well.
Likewise, the beauties of Nature alsc moved Boltzmann. He did not
mind confessing that the colour of the ocean had made him breask in to
tears - how can, he asked, a colour make you cxy 7 Also it was
not only practical utility and wenience that made Boltzmamm welcome

the magnificent achievements of technolgy. With enthusiastic admivation
he spoke of the Eiffel Tower, of Brooklyn Bridge and of the work

of the great "electricians®. Surely he viewed the works of the engineers
as beautiful expressions of the human mind, itself the greatest

product of Nature.

The Sclentist

In physics it was Boltzmann more than anvbody else who led
atomism to victory after ~.. it had not only keen rejected by nany
of the leading thinkers throuch millenia, including Plato, but also
been persecuted. Thus in France as late as 1624 the teaching of
atdmistics had been made a crime punishble by death. It is very
likely that the rise of atomistics in the middle of the 1%th century
was helped by the need for a consistent interpretation of the
phencimena observed in the interconversion of heat and work. At a
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Boltzmann also applied Darwinian ideas to the origin of life.
Anticipating concepts that are common in our time, he suggested that
in the primordial waters on Earth "complexes" arose through modification
by chance and through struggle for survival that maintained itself
and later produced similar offspring. This is what now is known as
chemical evolution. Further, Boltzmann explained that photosynthesis
evolved among plants in response to the need for a source of useful

enerqgy.

The Philosopher

Mach was not only opposed to atoms, he also rejected entirely
the notion of an external, independent, world. According to him, this is
metaphysics. Science should be limited to the economical ordering of
sensations, of elements of experience. By the way, Mach was aware of the
similarity of such views to those of bishop Berkeley in the 18th century.
In his lectures on natural philosophy Boltzmann argued not only against
Mach's subjective idealism, now often called positivism, but also
against the various schools of objective idealism, notably against
Hegel and Schopenhauver, whom he called "a mindless, ignorant philosophaster
who degenerates the heads by hollow verbiage basically and for ever."
These words had originally been used by Schopenhauer himself against
Hegel. Boltzmann spoke out in favour of realism, and in his lecture
against Schopenhauer he even called his own views "materialist". His main
argument was concordance, i.e. the fact that the experiences of our
different senses at different times and also the results obtained with the
most varied physical ins£ruments again and again lead back to an

external world with consistent properties.
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Boltzmamn had a wide clycle of students, admirvers and friends.
His kindness, helpfulness and humour were most attractive. His
achievements in physics were recognized all over the world, and he
was a member of many Academies. Yet he was not a happy man. Increasingly
he suffersd from ill-health. He complained about "neurattheny”.
Morecver, he feared that atomistics was to be eclipsed, at least
terporarily. His views in biology and philosophy also led to opposition.
Even in politice his ideas were not universally popular. While he was
never active in public affaiis, he expressed himself as a democrat and
republican. In vounger vears Boltzmanm, a great debater, would have
enjoved the resulting battles. But the conbined action of increasing
oppositdon and of ill-health apparvently were too much for him,

In the intemstionzl world of science Boltzmann is now given
greater attention than ever before, and more and more work is
devoted to the analysis of his work. As an illustration, may we point
to the important book by Reng Dugas, Paris, with the striking title
"La theorie de physique au sens de Boltzmann'. "Statistical mechanics”,
the work of Maxwell, Boltzmarn and the Amervicad, J.W.Gibbs, is an
enormously active branch. Information theory is also derived frcﬁn
Boltzmamn statistics. Einstein and Planck based their guantum theories
upon Boltzmarm., In his native country it is now widely realized that
Tudwig Boltzmann was not only a fivst-class expert in physics, but a
genius of wniversal importance. Several institutions and prizes have besn
namad after Boltzmamn, and his complete works are being issued in

compact and annotated form.



