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Planck was offered an assistant professorship of theo-
retical physics at the Faculty of Philosophy of Berlin
and an appointment as director of the newly created
Institute of Theoretical Physics; again, Hertz had been
offered the position first and had declined. The ap-
pointment proved to be a turning point in Planck’s ca-
reer. In Berlin he finally found the congenial sur-
roundings that contributed to his scientific
understanding; he promptly attained professional rec-
ognition in the stimulating medium of intellectual gi-
ants; he was made a member of the Physikalische Ge-
sellschaft, elected to the Koniglich-Preussiche
Akademie der Wissenschaften and promoted to profes-
sor ordinarius. At last he had someone in the person of
Professor von Helmholtz, a man with a clear mind and
a great power of judgment, with whom he could debate
his points of view. In turn, Planck now had an opportu-
nity to appreciate the modesty and the dignity of his
old professor, whose greatness became evident to only
a few who gained his respect and confidence. He came
to worship his charming mentor with filial trust and
devotion and to rate his praise higher than any public
acclaim; admiringly, he joined Helmholtz in evening
concerts at the professor’s home in which both virtuo-
sos performed enthusiastically.

Planck collaborated in posthumous editing of
Clausius’s book on mechanical theory and of Kirch-
hoff’s lectures on electricity and magnetism.”*” In
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1893 he delivered a memorial lecture on Heinrich
Hertz that was greatly appreciated by Helmholtz.?*!
Planck’s own work, Vorlesungen iiber Thermodyna-
mik (1897), a systematic and skillful presentation, in
itself puts Planck in the forefront of clear and critical
thinkers;” the text became a standard reference and
went through ten editions in 30 years.*'?

A revival of the theoretical system of “energetics”
brought about a controversy in reference to the ana-
logy drawn between a weight falling from a greater to
a lower height and the passage of heat from a higher to
a lower temperature. Planck emphasized the basic dif-
ference between the two processes as between the first
and second laws of thermodynamics; again, the accep-
tance of his thesis was ultimately brought about by the
unrelated arguments of someone else. The Viennese
physicist, Ludwig Boltzmann (1844-1896), working on
a statistical relationship of thermodynamics and mo-
lecular motion, developed a remarkably accurate com-
putation of the absolute number and mass of the mole-
cules, permitting him to deduce the second law of
thermodynamics in almost the same way as Clausius;
Boltzmann identified the ratio, entropy, as a measure
of disorder, and it was he, not Planck, who received the
credit for winning physicists to Clausius’s version of
the second law. “I was not to have the satisfaction”—
complained Planck half a century later—“of seeing
myself vindicated.”**®
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Boltzmann and Planck both had attacked the revi-
val of “energetics,” but neither one acknowledged the
other’s company. Planck had failed to appreciate the
significance of Boltzmann’s statistical approach to en-
tropy: he felt that there was no place for probabilities
in the absolute laws of nature. A student of Planck’s
argued against the applicability of Boltzmann’s statis-
tical interpretation; Boltzmann riposted sarcastical-
ly.5! It was only later that Planck accepted, demon-
strated, and fruitfully utilized Boltzmann’s
interpretation of entropy.

Planck entered a running controversy in connec-
tion with the thermal spectrum: his contribution to the
theory of heat radiation combined his studies on irre-
versibility with the new concepts of electrodynamics.
He asserted that the principle of entropy increase, al-
though not having independent value, extended to
thermal, chemical, electrical and other forces of Na-
ture. Instead of the older concepts of “accord” and “dis-
cord” for heat absorption adopted by Irish John Tyn-
dall (1820-1893), Planck introduced the principle of
energy conservation for gases in order to explain the
equilibrium between ether motion and the heated
body.

Contemporaneously, there was an increasing in-
terest in the electromagnetic theory of light of James
Clerk Maxwell (1831-1879) of Scotland. Planck, who
always regarded the search of the absolute as the lof-
tiest goal of scientific activity, set to work on it seeking
to relate his earlier thermodynamic studies with the
new theory.

Robert Bunsen (1801-1899) and Kirchhoff had de-
veloped spectrum analysis. In his search for a perfect
light source, Kirchhoff had produced a veritable little
oven with blackened inner walls: when it was progres-
sively heated to incandescence, it emitted visible light
of shorter and shorter wavelength through a pinhole
opening. The temperature of Kirchhoff’s black body
was precisely regulated and controlled through the
use of a bolometer, invented by the American physicist
Samuel Pierpont Langley (1834-1906). The energy of
the emitted radiations was known to be unevenly dis-
tributed across the spectral frequencies, but the wave-
length was not dependent on the material of the black
body, only upon its temperature. John William Strutt,
3rd Baron Rayleigh (1842-1919), found a formula that
agreed only with the observations made with black
body rays of long wavelength. Wilhelm Carl Werner
Otto Fritz Franz Wien (1864-1928), using a different
approach, had deduced another that correlated well
only with short wavelength rays of light. This discrep-
ancy was referred to as the black body mystery; some-
thing fundamental obviously was missing. Whereas
others had based their efforts on the dependence of
wavelength on temperature, Planck suspected that
the fundamental connection was dependence of en-
tropy upon energy. It was in seeking to find a formula
that would fit the entire range of spectral wavelengths
tha Planck brought forth his famous hypothesis.

On October 19th, 1900 Planck presented a paper
concerning Wien’s spectrum formula®® to the Physi-
kalische Gesellschaft of Berlin: it contained his empiri-
cal formula, based on two constants, and accounted for
the distribution of spectral frequencies in black body
radiations. Heinrich Rubens (1865-1922) stayed up all
night comparing his black body measurements with
Planck’s formula; he appeared the next morning at
Planck’s door to announce that he had found excellent
agreement. Planck felt intuitively that the simplicity
and adequacy of his formula could only be because it
represented something fundamental. It was his view
that he had failed to invest his formula with physical
meaning: “After some weeks of the most intense work in
my life"—he said later—“clearness began to dawn
upon me, and an unexpected view revealed itself in the
distance”—a clear example of the intuitive power of
the exceptional mind: a sudden illumination arising
from the depths of the unconscious after long cogita-
tion. He had discovered the sought-after meaning in a
brilliant achievement of rigorous logic; he sacrificed
the equipartition of energy and then decided to have
recourse to Boltzmann’s previously rejected statistical
interpretation of the second law of electrodynamics;
thus, self-critically he was able to derive his interpola-
tion formula. While walking in the woods near his
home in the Grunewald, Planck turned to his son and
said: “Today I have made a discovery as important as
that of Newton.”">%

On December 14th, 1900 Planck appeared again
before the Physical Society and declared that his ear-
lier expression could best be derived from an entirely
new hypothesis: that energy did not flow continuously
but in bursts of indivisible units that he called the “ele-
mentary quantum of action,” a minimum quantity di-
rectly related to the frequency (wavelength) of the
electromagnetic wave with which they are associated.
The ratio between the energy and the quantum of rays,
an invariable factor, Planck called &
(h =6.55x10 %" erg sec). The idea of these quanta
seemed to attack the century-old accepted view that
light consisted of waves, thus breaking with classical
thinking. Although Planck did note that this idea
could find applications in other fields of physics and
chemistry, he did not anticipate, as he admitted de-
cades later, that his work would have extraordinary
consequences. Planck’s constant, as it was eventually
evident, is one of Nature’s invariables; understanding
and application of it brought formidable epistemologi-
cal revisions.

It is an eloquent commentary on Planck’s charac-
ter that in the first edition (1897) of his text on thermo-
dynamics,*” he argued against Boltzmann’s system;
in the second edition (1905) he revised his views and
credited Boltzmann with the revelation of the physical
meaning of the second law, yet made no mention of his
own theory. In 1906 in his book Vorlesungen iiber die
Theorie der Warmestrahlung,®*® Planck made a mas-
terful presentation of the successive steps that led to
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the quantum hypothesis. The idea of quanta was con-
sidered at best as a clever solution and had been ig-
nored at first. It was the work of Albert Einstein (1879~
1955) that brought wide recognition of the importance
of Planck’s work. Einstein showed (1905) that Planck’s
hypothesis gave the quantitatively correct interpreta-
tion of several physical phenomena.'®® It took two
more decades to consolidate a self-contained quantum
theory;?* this gap alone gives the measure of Planck’s
inspiration and insight.

Working with monochromatic light rays, Philipp
Edward Anton Lenard (1862-1947)f had been the first
to observe that electrons were bounced from strips of
metal, and whereas the intensity of the light did not
affect their speed, the changes in wavelength did.?*®
For years Lenard’s observations remained unex-
plained until Einstein revealed them as photoelectric
effects. Einstein used statistical mechanics to analyze
electromagnetic radiations, calculated their entropy
and concluded that radiation consisted of discrete
quanta of energy, later called photons by Gilbert New-
ton Lewis (1875-1946): Einstein deduced a law that
gave the relation between the various magnitudes
with Planck’s constant as a basic factor; he regarded
the quantization of all energy exchanges, absorption
as well as emission as a generalization of Planck’s the-
ory. Planck himself was reluctant to accept Einstein’s
interpretation and generalization. He was far from be-
ing absorbed by his own creation and continued to give
his attention to a variety of other subjects, including
the theory of relativity.

In 1904 Jules Henri Poincaré (1854-1912) assert-
ed the impossibility of determining the absolute mo-
tion of an inertial system by dynamical, optical, or
electromagnetic means. This led Hendrich Antoon
Lorentz (1853-1928) to do work on the phenomena of
moving bodies and to postulate that neither space nor
time retained for themselves an independent reality,
thus promulgating a “theory of relativity.” In his “spe-
cial” theory of relativity, a separate publication from
that relating to the photo-electric effect, Einstein
1905) accepted this postulate as a fundamental law of
nature and introduced another: that the speed of light
1s universally constant and independent of the speed of
the source. Eventually, the theory of relativity proved
to be the missing keystone in the structure of phys-
ics.*’® In 1906 Planck was among the first to take up
the theory of relativity; he stated that since the rela-
tive presupposes the existence of the absolute, relativi-
ty underscored his own search for absolute laws.?!*
Planck published a number of papers relating thermo-
dynamics to relativistic mechanics using Einstein’s
equivalence of mass and energy. To a greater extent
than other scientists, he took his readers along the ex-
citing path of his ideas and of the concepts involved,
providing them with textual commentaries. Planck
reached the conclusion that the classical separation of
internal from external energy, in which the former is
independent of velocity, was no longer tenable; he was

successful in testing some of the basic assumptions of
the theory of relativity.

Walther Hermann Nernst (1864-1941), who had
formulated a third law of thermodynamics, had been
brought from Géttingen to Berlin in 1905; his law re-
sulted from attempts to find a method of calculating
chemical equilibrium from thermal data. By the appli-
cation of quantum theory, Nernst was able to test the
specific validity of the law. In 1911 Planck supple-
mented Nernst’s formulation by stating that at abso-
lute zero, the entropy is equal to zero for chemically
homogeneous solids or liquids.

Planck and Einstein had corresponded since the
turn of the century; they did not meet until September
1909 in Salzburg at the congress of the Naturforscher
Gesellschaft at which Einstein was invited to deliver a
paper,“The development of our views on the nature and
constitution of radiations.” Lise Meitner,T a young
Viennese physicist studying in Berlin under Planck,
was in the audience.?”” Einstein asserted: “...the next
phase of the development of theoretical physics will
bring us a theory of light that can be interpreted as a
kind of fusion of the wave and emission theories.” Ris-
ing to open the discussion, Planck said: “That seems to
me to be a step that,in my opinion, is not yet called for.”
His caution has been often misconstrued as uncertain-
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Fig. I11-3. University of Berlin’s Rektor Planck (1914).
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T See Biographical Notes on page 171.
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Fig. IT1-4. Participants in the First Solvay Conference (1911). Seated: Walther Hermann Nernst (1864-1941), Ger-
many (Nobel 1920); Louis Marcel Brillouin (1854-1948), France; Ernest Solvay (1838-1922), Belgium; Hendrick
Antoon Lorentz (1853-1928), Netherlands (Nobel 1902); Emil Gabriel Warburg (1846-1931), Germany; Jean Baptiste
Perrin (1870-1942), France (Nobel 1926); Wilhelm Carl Werner Otto Fritz Franz Wien (1864-1928), Germany (Nobel
1911); Maria Salomé Sklodowska Curie (1867-1934), France (Nobel 1903, 1911); Jules Henri Poincaré (1854-1912),
France. Standing: Victor Mortiz Goldschmidt {1888-1947), Belgium; Max Planck {1858-1947), Germany (Nobel
1918); Heinrich (Henri Leopold) Rubens (1865-1922), Germany; Arnold Johannes Wilhelm Sommerfeld (1868-1951),
Germany; Frederick Alexander Lindemann, later Viscount Cherwell (1886-1957), Germany; Maurice de Broglie
(1875-1962), France; Martin Hans Christian Knudsen (1871-1949), Denmark; Friedrich Hasenohrl (1874-1915),
Austria; G. Hostelet and Edouard Herzen, Solvay’s Belgian associates; James Hopwood Jeans {1877-1946), England;
Ernest Rutherford (1871-1937), England (Nobel 1908); Heike Kammerling Onnes (1853-1926), Netherlands (Nobel
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1913); Albert Einstein (1879-1955), Germany (Nobel 1922); Paul Langevin (1872-1946), France.

ers of the University of Berlin preferred to make a sep-
arate declaration of their faith in European unity. In
the beginning of the war, Planck’s youngest son, Er-
win, was wounded and made prisoner in France; Karl
Planck (1888-1916) was killed near Verdun in May
1916. Planck’s twin daughters, Grete and Emma, both
died in childbirth (1917 and 1919); both had married
Ferdinand Fehling, a professor of history at Heidel-
berg. “Planck’s bad luck touches me deeply”—said
Finstein—*“I could not hold back my tears; he keeps his
composure, but one senses the hidden nagging sor-
row.”?* Planck and his wife, Marga, assumed the care
of his orphaned infant grandchildren along with their
own seven-year-old son, Hermann.

The Plancks lived at 21 Wangenheimstrasse in
the Grunewald suburb of Berlin, in the midst of a veri-
table colony of university professors; their neighbors
marveled at the sound of fine music that came through
their windows. Planck was an accomplished musician
who had once demonstrated a new harmonium before

the German Physical Society; he had composed songs,
performed as a choirmaster, written an operetta and
participated in amateur theatricals. After Helm-
holtz’s death, the tradition of musical evenings was
transferred to Planck’s home, where, in the company
of friends, he enjoyed playing the piano, often with
Einstein and his violin. It must have been inspiring to
behold: two of the outstanding thinkers of the century
giving themselves to the passion of music, trading the
hard logic of scientific truth for the sympathetic vision
of artistic truth, vibrating together in the joyful inter-
pretation of someone else’s genius.

Robert Andrews Millikan (1868-1953) had carried
out (1914) an exhaustive test of Einstein’s photoelec-
tric law:*®* he obtained a value for Planck’s constant
that agreed with the one computed by Planck. In 1918
Max Planck received the Nobel Prize “in recognition
of the services rendered by him to the development of
physics and specially by his discovery of the elemen-
tary quanta.””® Nernst received his own recognition
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Museum, Leiden, The Netherlands.)

by the Nobel Prize of Chemistry in 1920. (Fig. ITI-5.)*°
Einstein, who in the meantime had built his “general™
theory of relativity (1916), received the 1921 Nobel
Prize “for his services to theoretical physics and spe-
cially for his discovery of the law of photoelectric ef-
fect”.» Postwar antisemitism centered on Einstein and
for more than a decade kept Planck busy shielding his
friend and colleague while repeatedly discouraging
him from accepting tempting offers from Zurich, Lei-
den, and the United States. While he was presiding
over a meeting of the Naturforscher Gesellschaft on
the theory of relativity at the Badhalle of Bad Nau-
heim near Frankfurt, Planck became pale as he raised
his voice trying to maintain order.**

In 1923 Arthur Holly Compton (1892-1962) veri-
fied experimentally and worked out a quantal equa-
tion predicting the change of wavelength of scattered
radiations. This was a discovery which further af-
firmed the theory of quanta but emphasized a wave-
particle duality.

In the aftermath of the war, the Franco-Belgian
boycott of German scientists and their exclusion from
the Solvay conferences was strongly outweighed by
the Nobel Prizes that went to Berlin (Nernst, Haber,
Planck, Einstein). In 1927 the “enemy scientists” were
again invited to Brussels: the ferment of the Solvay
conference was electrons and photons. Max Born
(1882-1970) and W. Heisenberg (1901-1976) presented
a paper on quantum mechanics that, in their view, was
a simple extension of the theories of Planck, Einstein,
and Bohr®"?; they restated their recently formulated
“uncertainty principle.” Bohr presented his “comple-

Fig. I11-5. Nobel laureates Nernst, Einstein, Planck, Millikan, and von Laue (1928). (Courtesy of the Boerhaave

mentarity theory” that had also been recently stated
at the Volta Conference. As if this were not sufficiently
overwhelming, Erwin Schrédinger (1877-1961) pre-
sented his views on “wave mechanics.” Einstein ex-
pressed concern with the extent to which causal ac-
count in space and time was abandoned in quantum
mechanics®® ; it was during this discussion that he ut-
tered his disbelief in God playing dice (“...ob der liebe
Gott wiirfelt”). From modest beginnings and scope, the
Solvay conferences eventually proved most fruitful in
elucidating the quantum paradox.

In 1928 at age 70, Planck retired from his chair
and received the Silver Shield of the Reich from Presi-
dent von Hindenburg. His successor was Erwin Schré-
dinger. Planck welcomed wave mechanics as the solu-
tion of the crisis of the law of causality. In his reply to
Schrédinger’s inaugural lecture to the Akademie,
Planck said: “You have been the first to show how the
spacio-temporal processes in an atomic system can in
fact be completely determined [if ]...one regards as their
elements not the motions of particles but of material
waves; and [ you have also shown] how the mysterious
discontinuous proper values of the energy of the system
can be calculated with absolute accuracy from your dif-
ferential equation...while the...physical significance of
the waves can be left undecided.”*

Planck continued to patronize the famous Thurs-
day afternoon Physics Colloquia for the excellence of
which he was thought to be responsible. Other promi-
nent members of the faculty, visitors and students who
attended these conferences through the years appreci-
ated them as models of extemporaneous interchange.
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Planck dressed with stiff collar and bow tie; he ap-
peared superbly professional and always master of the
situation; Nernst was loquacious and attractively tem-
peramental; Einstein was gentle but with hardly a
doubt; von Laue was forceful but inarticulate.?™ Tall
and trim Planck was aloof and distinguished among
them; he looked intently from behind his rimless
glasses; a moustache drooping at the commissures
gave the only note of discord; he offered a handshake
with a predictable pump stroke, but his happy disposi-
tion was equally invariable. He displayed an entirely
independent way of thinking?® and may have given
an impression of slight pedantry, but nothing was
further removed from his character.

The Physics Colloquia were enriched by specially
invited guests who stimulated the regulars. Among
the eminent guests invited to Berlin was Niels Bohr
(Fig. II1-6); his visit (1920) was long remembered. Bohr
presented his view of electronic orbits and indicated
that an exact determination of electron jumps could
not be made. Einstein objected to any theory that left
to chance the time and direction of elementary pro-
cesses; both he and Bohr raised questions that the oth-
er could not answer, but neither one would give up his
interlocutor. Bohr, Einstein and Planck talked among
themselves all during the visit. The students under-
stood very little; they commissioned Lise Meitner to
invite Bohr to a luncheon with them at Dahlem, but
excluding the professors (“Bonzenfrei”).?””

Arnold Sommerfeld (1868-1951) once wrote
Planck a note in which he stated:

“You cultivate the virgin sotl
while picking flowers was my only toil”
(Der Sorgsam urbar macht des neue Land
Dieweil ich hier und da ein Blumenstrausschen
fand.)

to which Planck replied:

“All picked flowers let’s combine
and in the brightest wreath them bind.”*"*
(Was ich gepfliickt, was du gepfliickt
Das wollen wir verbinden,
und da sich ein zum andern schickt
Den schonstern Kranz draus winden.)

Planck and his wife were ardent alpinists and un-
dertook carefully planned climbing expeditions that
lasted several weeks. We know of no account of
Planck’s alpinism, only that he pursued it with serious
dedication. Through the years, his signature appeared
on the guest books of a variety of mountain resorts: the
Ortler in Italy when he was over 60 years of age, Jung-
frau in Switzerland when he was 72, Gross Venediger
in Austria when he was 79. Doubtless, he endured the
self-imposed anxieties, the hazards, and the pains of
mountain climbing for a look at the azur silhouette of
the lofty peak and the shrouded mountain yonder and
for the exquisite vast view that offers wings to the
imagination: for the spiritual rewards, rather than for
the conquest.
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Fig. I11-6. Planck with Physics Colloquium’s guest speaker Niels Bohr (1920).
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Planck explained the charms of thermodynamics
and lectured on the nature of physical theory to other
scientists; eventually he spoke to larger groups about
these matters and his own concepts of the philosophy
of science. He was responsive to ever-increasing de-
mands for lectures to lay audiences and for articles in
lay publications; he proved unsuspectedly prolific as
well as influential. Unquestionably, he was one of the
most heard and read philosophers of science of his
time.?*? (Fig. I1-7.) A bibliographic list of his nontechni-
cal writings is impressively extensive.

As a philosopher of science, Planck postulated an
inalterable goal: the attainment of a single bond for
the ensemble of all forces of nature (Einheit des physi-
kalischen Weltbildes). He argued that the concepts of
causality and freedom of the will are only apparently
contradictory®® ; from without, the will obeys the de-
termination of cause and effect, whereas from within
the will is free. Causality, he felt, is not subordinate to
logic; it is rather a category of reason (Vernunft), like a
signpost intended to help us find our way in a maze of
occurrences and to point out the path of fruitful re-
search. Still, one cannot do without the products of
imagination (Einbildungskraft) that cannot be re-
duced to causality. Old theories, he said, have disinte-
grated on the impact of new experimental techniques;
we need new working hypotheses generated from ap-
propriate total views (Weltanschauung), rather than
from strict scientific knowledge; yet, he also pointed
out, if a hypothesis proves fruitful, we become accus-
tomed to it, and gradually it seemingly acquires an in-
tuitive clarity (Anschaulichkeit) of its own.**

Planck’s searching mind also made its incursion
into the realm of religion.?™ As many another original

Fig. 111-8. Pencil sketch of Planck at work, by Kapp, autographed
by the subject (1932). (Courtesy of the Niels Bohr Library.)
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Fig. I11-9. At home, Planck worked at a standing desk (1938).

thinker, he seemed reluctant to credit himself with the
genial inspiration of an instant and sought a creditable
external source. In his view, religion is compatible with
a rigorous scientific point of view, whereas science,
“when not conceived merely rationally,” invites a faith
in the future, a faith in an “external reality.” Causality
demands that men remain responsible to their con-
sciences. Science, he said, brings to light ethical val-
ues, such as veracity and reverence by the “glance at
the divine secret in one’s own breast.”**® Both science
and religion consistently struggle against skepticism
and dogmatism, against incredulity and superstition.
Just as science should aim for exact maxims, there
should be absolute values in ethics. Neither science
nor ethics, he added, can be considered ideally com-
plete.?*® Youthful yearning for a comprehensive world
view, warned Planck,need not decay into extremes of
mysticism and superstition: those who adopt imma-
ture social theories become dispossessed of their natu-
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Fig. IT1I-12. Two Mark currency coin of the Bundesrepublik of Ger-
many honoring Planck.

war; they were transported to safety in Gottingen
(May 16, 1945). U. S. Army Colonel Gerard Peter
Kuiper (1905-1973),F a member of the ALSOS* mis-
sion, drove Planck to safety in his jeep. Under the
hasty circumstances of the occasion the Plancks wor-
ried about provisions to be carried and also fetched a
bottle of old Rhine wine to offer to their chivalrous
rescuer. In June 1945 Planck delivered a lecture on the
“Phantom Problems of Science’*? in which he assert-
ed that these pseudoproblems, usually resulting from
wrong connections or assumptions, are more common
than it is generally assumed; on this occasion, he also
stated that even the most intelligent person is no more
capable of observing himself than is the fastest runner
of passing himself.?”” In 1947 he was already in his
eighties, tired and frail (Fig. I1I-10) when he accepted
the Royal Academy’s invitation to the Newton’s cele-
bration in England; his purpose was to reopen the
bridge of interrelationships between physicists of both
countries. On October 4th, 1947 he expired at the Uni-
versity Hospital of Goéttingen from the complications
resulting from a bad fall and fracture. Planck’s funeral
services were held in the crowded church of Saint Al-
van in Gottingen. Orations were offered by Otto Hahn
and Max von Laue. His remains rest in the Gottingen
otadtfriedhof; his tombstone bears only his name and
the enduring formula of Planck’s constant.

Upon the initiative of American occupation au-
thorities, the Kaiser Wilhelm Institutes of Germany
became the Max Planck Gesellschaft zur Fordering der
Wissenschaften (Fig. I11-11.) In 1938 astronomers had

* See Subject Notes on page 183.
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Fig. I1I-13. German and Swedish postage stamps honoring Planck.
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celebrated his 80th birthday by naming an asteroid
Planckiana. A two-mark silver coin bearing his effigy
was made currency in 1947. (Fig. I1I-12.) A 30-pfennig
postage stamp was also issued by the German govern-
ment. (Fig. III-13.) In 1958 the German Physical So-
ciety celebrated the one hundredth anniversary of his
birth in Berlin with participants from both sides of the
wall: the initial sessions took place at the State Opera
House in East Berlin; later, all participants continued
their discussions at the Kongress Halle in West Ber-
1in.?*® The principal address was given by Werner Hei-
senberg: Otto Hahn (1879-1968), Lise Meitner, and
Max von Laue were in attendance. That year, the Ger-
man Physical Society awarded the Planck Medal to
Wolfgang Pauli (1900-1958)7 of Switzerland.

“No man is born with a legal claim to happiness,
success and prosperity in life”—said Planck in the win-
ter of life—“The individual has no alternative but to
fight bravely in the battle of life and to bow in silent
surrender to the will of a higher power that rules over
him.”*'? Einstein wrote to Planck’s widow: “His gaze
was directed to eternal truths, yet he played an active
part in all that concerned humanity and the world
around him. How different and how much better it
would be for mankind if there were more like him.”**
“His greatness has been acknowledged by his contem-
poraries”—wrote Max Born—“Will posterity confirm
this judgment? We who have witnessed the incredible
transformation of science which his work has brought
about in less than half a century have no doubt it
will.”#!

T See Biographical Notes on page 171.



