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Zusammenfassung

Planck war der Begründer der Quantentheorie und daher der modernen 
Physik. Außerdem hatte er sowohl durch die Kraft seines Charakters als 
auch durch seine überragenden Funktionen im wissenschaftlichen Leben 
starken öffentlichen Einfluß.

In bezug auf die Stellung zur Atomistik ging Planck, als er sein 
Strahlungsgesetz begründete und die Quantisierung einführte, von Mach 
zu Boltzmann über. Einstein war zeit seines Lebens ein Verfechter der 
Atomistik, während Mach bis zum Ende ein Gegner blieb.

Planck war von Anfang an ein Förderer der Relativitätstheorie und 
Einsteins. In der Weimarer Republik trat er für Einstein gegen die soge
nannte "Deutsche Physik" ein. Er hatte sogar den Mut, Einstein noch 
unter dem Naziregime in Ansprachen zu würdigen.

Stets philosophisch interessiert, stand Planck zuerst im Banne des 
Positivismus von Mach, doch wandte er sich später ähnlich wie Einstein 
dem Realismus zu. Boltzmann war schon immer Realist und Materialist ge
wesen. Man verdankt Planck auch wichtige Überlegungen zum Problem der 
Willensfreiheit.

In der Politik war Planck vor dem ersten Weltkrieg ein konventio
neller, konservativer preußisch-deutscher Patriot. Nach der Machtergrei
fung Hitlers ging er jedoch auf Distanz zum Staat. Er versuchte nach 
Kräften, wenn auch mit wenig Erfolg, das ärgste Unheil zu verhindern.

Planck war stets religiös und er schrieb der Religion auch im 
öffentlichen Leben eine große Rolle zu. Jedoch akzeptierte er keinen 
persönlichen und daher auch keinen christlichen Gott. Es wird versucht, 
die diesbezügliche, widerspruchsvolle Stellung Plancks zu deuten.

Plancks Leben war zwar voller beruflicher Erfolge, doch wurde es 
in tragischer Weise durch Schicksalsschläge verdüstert. Zusammenhänge 
mit dem Schicksal Deutschlands und seiner konservativen intellektuellen 
Obefschicht werden hergestellt.



Summary

Planck was the founder of quantum theory, and therefore of modern 
physics. Moreover, because of the strength of his character and of his 
towering position in scientific life he had strong public influence,

In respect to atomistics Planck went over from the negative position 
of Mach to the positive position of Boltzmann when he established his 
radiation law and introduced the quantum of action. Einstein was a 
supporter of atomistics all his life.

From the beginning, Planck furthered the Theory of Relativity and 
Einstein. In the Weimar Republic he supported Einstein against the so- 
called "German Physics". Planck had the courage to praise Einstein in 
public even after Hitler came to power.

Always interested in philosophy, Planck was initially under the 
influence of Mach's positivism, but later he turned, like Einstein, fo 
realism. Boltzmann had always been a realist and materialist. Planck 
produced important ideas also on the problem of Free Will.

In politics, Planck was a conventional, conservative, Prussian- 
German patriot before the First War. However, under Hitler he became 
reserved towards the State. As well as he could, but with little success, 
Planck tried to prevent the worst.

Planck was always religious, and he ascribed a strong role to 
religion also in public life. But he did not accept a personal, and 
therefore not a Christian, God. An attempt is made to interpret Planck’s 
contradictory position in this respect.

Planck’s life was full of Professional success, but it was tragicali- 
ly darkened by personal blows of fate. A relationship with the path of 
Germany and of her conservative intellectual leadership is sought.



Influence and Roots

As the founder of quantum theory, and therefore of modern physics,
Max Planck (1858-1947) was one of the major figures in the science of 
the 2Oth Century. A person of integrity, he was also a natural leader in 
scientific life. Moreover he was, through the interplay of his character 
and of history, a deeply tragic figure. Everybody is agreed on these facts 
Hence any evaluation of the great man, however critical in some respects, 
ought to be carried out with humility. The intention here is to appreciate 
Planck's philosophical views in the social and historical context.

The number of Planck's publications, as listed by the German, former- 
ly Royal Prussian, Academy of Sciences (1) is 235, not a great number for 
an important German professor. Planck did not publish rashly, and not so 
often he worked with others, though he had some excellent students, like 
Max von Laue and Moritz Schlick, both of whom he singled out in retro- 
spect (2). The list also includesaddresses, often of great importance, 
given by Planck in connection with Academy business, and lectures on 
general subjects. In its time order, the list reflects the development 
of Planck's scientific and philosophical interests. In physics the main 
fields were, of course, Thermodynamics (all his life), Quantum Theory 
(from 1900 onward) and the Special Theory of Relativity (mainly 1906
1908). In Erwin Hiebert's (4) words, thermodynamics was Planck's first 
and continuing love.

After work at Munich and Kiel, in 1889 Planck was appointed to the 
most prestigious and influential chair in theoretical physics in all 
Germany, at Berlin, and he held it until retirement in 1926. His pre- 
decessor was the great Gustav Robert Kirchhoff, after whose death in 
1887 the chair was offered to Ludwig Boltzmann, then at Graz; eventually, 
Boltzmann did not go. After Planck, the chair was taken by Erwin Schrö
dinger, like Boltzmann originally of Vienna, but now working at Zürich.
Not intending to live under the Nazi regime, Schrödinger left in 1933. 
Since 1918 Planck was also one of the four "Perpetual Secretaries" of 
the Prussian Academy, which had no President. He kept this offiee until 
1938. Moreover, during the period 1930-1937 Planck was President of the
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Kaiser-Wilhelm-Gesellschaft (after 1946: Max-Planck-Gesellschaft) that 
owned and ran a large number of scientific institutions of great import-^ 
ance, not only in the natural Sciences. These and some of the further data 
about Planck’s life are taken from Hermann's (6) valuable little book.

But all these commitments, duties and activitites do not, by a long 
way, circumscribe Planck’s influence. Through the force of his personality 
the Geheimrat became in the eye of the public and of the leaders the . 
greatest authority on science in Germany between the two World Wars, in 
the "Weimar Republic". Probably no other theoretical physicist since 
Newton had a similar role - not Clerk Maxwell, Ludwig Boltzmann, Hendrik 
Antoon Lorentz or Albert Einstein. This extraordinary role feil to a 
modest man, free of vanity or ambitions. May it be added that Planck had 
a charismatic personality of great charm. He was not given to strong words 
or harsh actions. He was humane, and was deeply committed to truth and 
justice (7,8,9). Planck’s harmonious nature was also expressed in his 
devotion to music (8,9).

Thus any discussion of Planck’s general and philosophical views 
ought to take into account his whole personality and his relationship 
with the social milieu. In the circumstances the intellectual views . 
of Planck, expressed in beautiful language in carefully worded Statements, 
count far more heavily and are to be taken much more seriously than the 
changeable notions of some other leaders in Contemporary physics or , 
philosophy, easily and strikingly expressed, and soon forgotten. Even 
regarding Albert Einstein it must, with all due respect for both his 
towering mind and his wonderful character, be conceded that he was not 
always careful in his utterances, and mindful of their consequences... This 
fact, of course, contributed to Einstein's charm, but it would have led 
to difficulties had Einstein been ready to shoulder heavy organizational 
duties, as Planck was. _ .

Planck represented important currents in the social life of the 
scientists of Germany in his time. It would be wrong to speak of a , 
majority of the scientists as being included in such currents. Then as 
now, most scientific workers did not give much thought to general, philo
sophical or social matters, nor unfortunately to the difficult problems
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of the responsibilities of the scientist. Like Einstein and Bohr, Planck 
belonged to those who did. But in contrast to these two men it was character 
istic of Planck that his views were acceptable to a larger number of his 
eolleagues. He remained within the mainstream of the "concerned"
scientists. The word "concerned" is to be understood in a positive, in 
a forward-looking sense; Chauvinist, Nazi, scientists, including the 
inventors of "German Physics", are not considered. ln the end, Planck's 
concern and integrity led to confrontation with Hitler, as will be seen.

What were the roots of Planck's unique personality? It has been 
plausibly stated that the origin from a well-established upper middle- 
class family of Germany's North that before had provided Professors of 
divinity and jurisprudence was significant (10). Characteristically, Planck 
dealt well with legal matters in scientific organizations (11). In Planck’s 
original environment support- of the traditional social structure and of 
princely rule was generally taken for granted. After a Hohenzollern had 
become Emperor of all Germany in 1871, the core of the establishment was
the Conservative-National Liberal coalition in the Reich. The Conservatives 
mainly represented the agrarian element ("Rittergutsbesitzer" or "Junker", 
mostly East of the Elbe), the National Liberais the coal mine and steel- 
work owners ("Schlotbarone") and many of the manufacturers. For a long 
time Max Planck was a member of the Deutsche Volkspartei (German People's 
Party), in the Weimar Republic the successor Organization of the National 
Liberais (12). Personally, Planck had the good fortunes of harmony and 
wealth in the parental home and of a pleasant atmosphere at school (13).
It is clear that he was satisfied with his world and that he did not want 
to upset the existing order.

The Search for the Absolute

It was to be expected that Planck fitted his philosophy, his Welt
anschauung, to conservative ideas on society. It is consistent with his 
view that Planck was early motivated by the longing for the absolute (14, 
15). All his life Planck was happy to find or surmise absolute values -
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in several senses of the term. The conjecture is not far-fetched that 
consciously or unconsciously Planck expected to hook absolute values and 
laws in social life to absolute values and laws in physical science. In 
his important lecture with the title "From the Relative to the Absolute" 
in 1924 Planck said that the absolute must be sought not only in every 
science, but also in the search for the good and the beautiful (15).

How did Planck's longing direct his approach to physics? When he 
was young, absolute validity not only of the First, but also of the Second 
Law of Thermodynamics was a cornerstone in his thought. In his second 
period, when Planck moved to the adoption of a Statistical approach in 
the theories of radiation and of heat, he was happy to find a set of uni
versal constants that is independent of human conventions, so that even 
the inhabitants of Mars could hit upon them (17). After some recasting 
the set included k, h, c and f, in our terms Boltzmann's constant (so 
named by Planck), Planck's constant (not so named by Planck), the velocity 
of light in the vacuum, and the gravitational constant. Expressions entire 
ly based on these magnitudes provide universal units for length, mass, 
time and temperature. They must, "measured by the most diverse minds 
(Intelligenzen) through the most diverse methods always yield identical 
values" (18).

In epistemology, Planck at first followed the positivism of Ernst 
Mach (19,20). In his philosophy Mach (1838-1916) was originally moved by 
his Opposition to the easy dogmatism that was common in the early part of 
the 19th Century (17,21,22). Unfortunately, Mach's skepticism led him to 

• reduce science to the economy of thought in the correlation of the 
sensations of the perceiving subject. Mach's positivism was bound, just 
like David Hume's radical empirism, to end in subjective idealism and even 
in solipsism, as explained by Planck at later stages (23,24,25,26,27,28). 
The fact had before been pointed out (29,30) by Mach's great adversary, 
his compatriot Ludwig Boltzmann (1844-1906), especially in his paper, 
published in 1897, with the title "On the problem of the objective exist
ence of the processes in nonliving nature" (31). Some of Boltzmann's 
remarks on solipsism were rather acid (32).

Mach had also been much impressed by the supposed absolute validity
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of both Laws of Thermodynamics, though his way of looking at them was 
dubious (5). Mach's admiration of thermodynamics may have been important 
for Planck» Atomism was rejected by Mach as unwarranted and as metaphysical, 
It is not obvious why from his point of view he had to be more hostile to 
the idea of the atom than to the idea of any other object in the external 
world, say, a tree or a star; the existence of none of such objects can 
be derived from human sensations without accepting hypotheses. But clearly 
it is too much to expect consistency of positivists. The fact is that from 
the early 1870s to his end Mach was a particular enemy of atomism, of the 
kinetic gas theory, and of the mechanical theory of heat (21,22). Here 
again the most determined fighter against Mach was Boltzmann, who was one 
of the founders of Statistical mechanics (22,30,33).

It is not correct that Planck was attracted by the Statistical element 
in the work of Clausius, as has been asserted. On the contrary it was the 
role of atomic-statistical models in the work of Clausius, Maxwell and 
Boltzmann that disturbed Planck in his search for the absolute, and made 
him incline toward Mach» Atomism necessarily provides for exceptions to 
the validity of the Second Law. As late as September, 1891, Planck still 
wrote to Ostwald that with the kinetic gas theory one "leaves the realm 
of facts (Boden der Tatsachen) altogether" (34). Likewise, in a programmatic 
lecture, delivered to the German naturalists at Halle in the same year 
Planck expressed preference for the thermodynamic, against the atomic- 
molecular, approach. This led directly to confrontation with Boltzmann 
(35). Planck maintained his distance to atomism to the turn of the Century. 
Fairly bad personal relations with Boltzmann were one of the consequences 
(14,36).

From Mach to Boltzmann

In dose contact with the experimental physieists at the Physikalisch
in Berlin, Planck devoted himself to the theoretical

derivation of the spectrum of the thermal radiation of a black body, again: 
an absolute feature of Nature (11,37,38). The relations with Boltzmann
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improved radically after Planck in 1900, in order to derive his famous 
radiation law, had made use of Boltzmann’s probabilistic explanation of 
entropy (14). This explanation finds its majestic expression in the simple 
formula written on Boltzmann's grave at Vienna:

S = k log W .

The recognition of this relationship was essentially due to Boltzmann, 
though we owe the Substitution of atomie for molar quantities and con- 
sequently the introduction of the constant k, the omission of an additive 
constant and the striking form of presentation to Planck. The story of 
Planck’s conversion to Boltzmann has often been told (35,39,40,41,42,43).
For the remaining part of his life Planck continued Boltzmann's work on 
Statistical thermodynamics in various ways, and he never failed to oay 
tribute to Boltzmann’s genius (15,17,26,35,36,44,45,46). Already in 1904, 
before Boltzmann's tragic death, Planck (47) said: "For irreversible 
processes that give entropy its real significance ... Boltzmann’s definition 
of entropy so far proved the most adequate and efficient among all known 
.Near the end of Planck's life, in 1943, he declared (35): "Among 
all physicists of that time Ludwig Boltzmann was the one who grasped the 
meaning of entropy most deeply." Boltzmann did not, at least not in public, 
take account of Planck’s conversion (48), though he did so in letters to 
Planck (14,36). Planck called Boltzmann a "lcnely man" (49); this is only 
partly true, however (30).

The Statement cannot be accepted that "the quantum hyoothesis was 
the first challenge to the physics of the continuum", Atomism had been 
such a challenge for two and a half millenia, and in the l9th Century the 
determination of the size of the atom by Josef Loschmidt and the success
ful introduction of the electron by E, Wiechert and J.J. Thomson gave 
additional force to the challenge. Nor is it correct to say that the intro
duction of the quanta by Planck was treated as a scientific scandal and 
that Planck had to withstand a storm. The problem was rather that not 
enough notice was taken of Planck’s great achievement, especially abroad.
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After going over to Boltzmann, Planck developed a marked aversion 
against Mach. In his famous lecture to the students at Leyden in 1908 (17) 
and in a reply to Mach's retort in 1910 (19) Planck expressed himself in 
strong terms. In this connection Arnold Sommerfeld (10) said that "only 
once we saw him leave his reserve and begin an almost passionate polemic". 
Planck's lecture culminated in the warning of false prophets. In the 
original, in the Sermon of the Mount, these seducers were said really to 
be savage wolves. This was the first public Statement of Planck explicitly 
devoted to problems of philosophy. It reflects Planck's resentment at 
having been diverted by Mach from the true path in philosophy and also in 
physics. Planck remained hostile against positivism all his later life 
(27,50,51). But this did not prevent him from acknowledging the need for 
critique of dogmatism, as exercised at times by positivists (17,25,52).

To avoid an omission that might lead to misunderstanding, may it be 
briefly remarked that Planck was bitterly opposed, on physical grounds, 
to Wilhelm Ostwald's energism all along (5,14,52,53,54). (I prefer the 
term "energism" to "energeticism".) But it is also incorrect that 
"energeticism had the enthusiastic support of the positivists", as was 
said, or vice versa. Mach kept his distance from Ostwald (21,55). He 
suspected energism, like atomism, to be a metaphysical creed. On the other 
hand, whatever mistakes Ostwald made in epistemology and however much he 
admired Mach, like Boltzmann and Planck he kept thinking that scientific 
research provides information about a real external world, existing in
dependently of the observer (56). Unlike Mach, Ostwald did not limit 
science to the mere economy of thought, applied to complexes of sensations

Ostwald dedicated his Lectures on Natural Philosophy, given in 1901 
and published in 1905, to Mach (56). Yet in a note he explained that he 
pwed Mach only the general direction of thought, the awakening from 
dogmatic slumber and Stimulation on innumerable occasions. Thus one should 
not speak of the "positivism of Mach and Ostwald". May these references 
to Ostwald be concluded by the assertion that notwithstanding his muddle- 
headedness in some ways and his lack of consistency that amazing man had 
great merits in science, in education and also in society (57,58,59).
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Conservatism in Physics
I

In respect to the views of Planck on the Special Theory of Relativity 
it will suffice here to recall that Planck considered this theory as part 
of classical physics (53,60). He emphasized the role of universal laws and 
of invariant raagnitudes in Relativity Theory (14,15,44). While dethroning 
space and time, the Theory introduced new absolutes. In 1905, the editors 
of "Annalen der Physik", headed by Paul Drude "with the special assistance 
of Max Planck",, had accepted the astonishing first paper by Einstein on 
Relativity ("The electrodynamics of moving bodies"), which contained no 
references, without difficulty.

Planck spoke on it in the Physics Colloquium at Berlin University 
already in the autumn of 1905. In the early years, Planck more than any- 
body eise saw to it that physicists took Einstein’s ideas on Relativity 
seriously, and he contributed himself to the Theory. Planck also was the 
moving force in the successful attempt to win Einstein' for Berlin in 1913 
(61). Much less is known about Planck's detailed’views ön the’General Theory 
of Relativity, although it is clear that he looked at it with sympathy 
(25,62,64). In 1919 he proposed the award of a Nobel Prize to Einstein 
on the basis of General Theory of Relativity (65). May it be emphasized 
here that Mach, though initially influential with Einstein, opposed not 
only atomism but in the end also the Theory of Relativity (21,66).

Planck’s general conservatism in physics made him reluctant to accept 
the revolutionary content of his own Quantum Theory, as he said himself 
(14). For years he tried to fit the quantum of aetion somehow into the 
System of classical physics (35) . In a letter to Wood, Planck described 
what he had done through quantization as "an act of desperation", under- 
taken against his naturally peaceful and unadventurous disposition (41).
Many authors analyzed Planck's development in this field (39,40,41,42,43, 
67). Planck also long resisted Einstein’s concept of the light quantum, 
later called photon by G.N. Lewis. After the Solvay Congress in October, 
1911, Einstein mistakenly thought that he had largely convinced Planck,
"an entirely honest person who does not consider himself (keine Rücksicht 
auf sich selber nimmt)" (68). Yet in the famous document (61), drafted by
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Planck in 1913 and signed by Walther Nernst, Heinrich Rubens and Emil 
Warburg, where Einstein's appointment at Berlin was proposed, the wrong- 
ness of the idea of the light quantum was still taken for granted. The 
acceptance of light quanta was, however, considered as necessary by Planck 
in 1919 (23).

Planck praised the achievements of quantum mechanics (27,46). Yet 
his conservatism made him reject its indeterminist (Copenhagen) Interpret
ation (26,27,46) and maintain unbreakable (unverbrüchlich) causality (69). 
The term conservatism does not, of course, imply judgment about the 
correctness or otherwise of Planck's view. Einstein, Schrödinger, Laue and, 
most of the time, de Broglie were also skeptical of the Copenhagen doctrine 
as is well-known. This problem will not be further dealt with here.

Planck for Realism and Determinism

No doubt Planck was always deeply concerned with philosophy. This 
was one of his reasons for devoting himself to physics where he could look 
for the absolute. This motivation may indeed be considered as philosophical 
Thus the truth of the Statement, made by an author, that Planck was inter- 
ested in philosophy only insofar as the cultivation of physics called for 
philosophical reflections may be doubted. It may rather have been the 
other way round.

During his early time as a physicist Planck did not express his 
interest in epistemology in public. It has been implied by an author that 
this reticence was due to consideration for his Professional ädvancement. 
But alternatively it could have been due, as I prefer, to Planck's natural 
modesty. Be that as it may, it is indeed striking that in Planck's proposal 
to elect Einstein to the Berlin Academy in June, 1913, mentioned before, 
the importance of Einstein's work for epistemology was emphasized (61).
This was not, of course, during Planck's early years. In his middle and 
later periods Planck kept arguing for collaboration between the Sciences 
and philosophy (24,53).

The philosophy that Planck embraced after his break with Mach and
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to which he subsequently stuck was essentially the philosophy of realism 
and determinism (24,25,26,70). This would be true even if he did not know 
the "school of realism", as some say. The clear programmatic words of 
Planck (71) were: "The task of physics is the Investigation of the real 
external world." Thus it cannot be denied that he was a realist, as some 
do, nor can he be called a (philosophical) "idealist", as has also been 
done. Planck (24,26,45,52,72) conceded that reality cannot be proved. Nor 
is an acausal world, a world with caprice and miracles, a logical im- 
possibility (26). But Planck refused to renounce causality (24,25,26,27, 
46,50,53). The rejection of reality and causality leads, as he emphasized, 
to infertility in science. Thus these concepts must be accepted not because 
of their truth content but because of their value content (52). They prove 
their worth in practice.

In this sense, according to Planck, reality and causality are trans- 
cendental (26). Whoever does not believe in the real existence of light 
waves, atoms and electrons, or in the identity of heat and motion, cannot 
contribute to physics (72). Causality is the precondition for the setting- 
up of hypotheses, a heuristic principle, and a most valuable signpost 
(Wegweiser) (26) . The essential realism and antipositivism of Planck has 
been the subject of a whole monograph (73) . One eminent physicist from 
Hungary, Lajos Jänossy (74), even asserted: "His (Planck’s. E.B.) con- 
siderations, in which he always maintains the materialist point of view, 
often recall problems posed by dialectical materialism."

Planck’s sharp transition from positivism to realism must be a central 
point in any attempt at the evaluation of Planck’s path in life. A Planck 
that had maintained positivist positions would have been quite unsuitable 
for the role of the acknowledged supreme leader of scientific life in 
Germany that he performed between the wars. He could not have inspired 
practical progress in science.

It has been said that Planck embraced Kant’s epistemology and became 
a neo-Kantian, though not a consistent one. Be it recalled that many other 
physieists, too, argued either for or against the sage of Königsberg. As a 
young man Mach was a follower of Kant, but he left him later (21). While 
Boltzmann did not dispute Kant's greatness, he attacked his idealism, and
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he was especially displeased with Kant's ideas on the "antinomies" (75,76).
It is true that Planck praised Kant's merits (24,26) and accepted some of 
Kant's views, but he rejected Kant's Claim to know a priori the contents 
of a causal world (24,26). Of course, the opinions of Planck on Kant are 
of much interest to the Student of the philosphy of science. Yet, for an 
appreciation of the overall role of philosophy, and more particularly of 
epistemology, in Planck's work the details of his agreement or disagree
ment with Kant are of secondary importance. They are matters for the 
specialist. Suffice it to deny that Planck was a neo-Kantian.

Nor does it appear so important either that Planck, as argued by an 
author, may not have had so profound a knowledge either of Greek or of 
scholastic philosophy and that he was not even, as the same author maintains, 
a serious Student of (traditional. E.B.) philosophy. True, Planck did not 
appreciate scholasticism (77). Surely he had no sympathy, in particular, 
with the scholastic demand that philosophy must be theology's servant.

The mature Planck was convinced that the branches of science, 
especially physics, have to contribute to philosophy (24). That Planck 
adopted realism as a physicist rather than as a school philosopher may 
even be seen as an advantage - especially as this was the line taken by 
an extremely successful physicist. It does not follow that his "epistemo
logy was not profound", as somebody said. One wonders whether one should 
really deplore the "preeminent position of leading physicists in our 
culture", as the same author did. Concerning the reproach against Planck 
that in respect of the importance of physics for philosophy he was a 
"2Oth Century replay of Kant", obviously a great exaggeration, it may be 
said that Kant's teachings were indeed, in spite of his idealist basis, 
important. He was one of the great figures in mankind's history.

Planck (17,25,50,70,71) held that the aim of science, and more 
particularly of physics, ought to be the construction of a "physical world 
picture" (physikalisches Weltbild). This is derived from the human sensations, 
the only source of knowledge and in this way the material for induction, 
but with scientific progress the physical world picture gradually approaches 
the real, external world. This process that has been going on for many 
centuries involves generalization, unification and the reduction of anthro-
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pomorphic features. It cannot be known how close we are to reality at a 
given time, but the approach to it is, according to Planck, inexorable.

Body and Mind

One principal epistemological problem that kept exercising Planck's 
mind was the relationship of body and mind. From youth on he was intrigued 
and inspired by the fact that our laws of thought agree with the laws 
governing the sensations, the messengers of the external world, and that 
therefore these laws can be establishing by reasoning (14). This is what 
many school philosophers choose to call psychophysical parallelism. In the 
context of this "eternally wonderful secret" Planck spoke in the official 
address in 1935 in honour of the great Gottfried Wilhelm Leibniz, the 
founder of the Berlin Academy, of the prestabilized harmony between body 
and mind (28), as the terms of Leibniz were. Planck referred with approval 
to the Celestial Watchmaker of Leibniz whose material and spiritual clocks 
have been so well adjusted to each other from the beginning of the world 
that they remained, and will remain, in total harmony for ever. Yet Planck 
(78) rightly held that the concept of parallelism is not really satisfactory

Whatever the nature of the interaction of body and mind, it was 
clear to Planck that causality and determinism are fully applicable to the 
mental as well as to the material world (28,45,79). The determination of 
human actions can already be seen in the fact that psychologists, bio- 
graphers and historians can analyse them logically and scientifically, 
establishing causal chains, without an irrational or erratic residue. The 
fully determined way of our intellect emerges clearly in retrospect. 
According to Planck, the thinking persons themselves can, in principle, 
give complete causal reasons for all their past actions without having to 
invoke inexplicable caprice.

Indeed Planck was concerned with the problem of Free Will (24,27,45, 
46,50,53,78,79). In his view, moral decisions are involved in human aetion, 
but they are by no means in contradiction to physical laws. Free Will rather 
means that our own thinking and doing is codetermined by our ideas about
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their consequences. We act as we do because we can take the presumed con
sequences into account, and this is the main feature that prevents a rigid 
approach of the thinking subject to his or her own future. According to 
one author, with Planck "deterministic causality engulfed man’s mind and 
will". This is true insofar as the motives are taken into account; the 
motives, which include moral convictions, are indeed determined. But it 
is incorrect to say that for Planck freedom is just "a pragmatic precept 
resting on mere inability to analyze". This view was rejected clearly by 
Planck himself (24).

For the Interpretation of Free Will, Planck did not invoke Heisen
berg' s physical indeterminacy. Because of the many control mechanisms in 
organisms, the checks and balances, this would not help. In any case, 
such indeterminacy would not explain morality (50,79). It would merely lead 
to capricious behaviour. Indeterminacy was invoked by that curious figure 
in Germany's cultural history, Pascual Jordan. This was done in a book 
where Nazism was also praised and its war policy endorsed (80).

Boltzmann, Planck and Evolution

It is astonishing that Planck, much as he was loyal to the physicist 
Boltzmann and admired him, never referred to Boltzmann's ideas on the 
relationship of body and mind, or, for that matter, on philosophy alto
gether. Here Planck failed in common with other physieists interested in 
philosophy and with Professional philosophers. For instance in 1919 the 
influential Wilhelm Wien (81), the successful forerunner of Planck in 
radiation physics, mentioned as physieists interested in philosophy merely 
Helmholtz, Mach and Planck, but not Boltzmann. Nor did Einstein know 
Boltzmann's philosophical writings (82,83). Planck also ignored them.

Boltzmann sought the solution of the body-mind problem in the teach- 
ings of Darwin, whose enthusiastic admirer he was (76). Already in 1887 
Boltzmann had>argued violently against the "obscurantists" who out of 
prejudice still denigrated the theories of Darwin (84). In particular, 
Boltzmann maintained that all mental functions of animals and humans,
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without exception, evolved as a consequence of struggle for existence.
In respect of the laws of thought this was explained several times (29, 
76), especially at St. Louis (85). In his magnificent anti-Schopenhauer 
lecture (86) in 1905, where he expected "all salvation for philosophy 
from Darwin's teachings", Boltzmann treated human emotions, morality and 
the sense of beauty on a Darwinian basis. In a lecture of Boltzmann 
against Wilhelm Ostwald (87) in 1904 he undertook to derive the facts of 
happiness and unhappiness from Darwin’s theory. Boltzmann has been called 
an "absolute Darwinist" (76,88).

Why did Planck not mention, even less discuss, the philosophical 
views of the great Boltzmann? Ignorance does not seem a sufficient ex
planation. It is altogether a striking fact that one of the Perpetual 
Secretaries of the Prussian Academy never saw the need of referring in 
any depth, if at all, to the facts or theories of evolution. The name 
and work of Charles Darwin does not seem to appear anywhere. It is 
suggested here that Planck in his insistence on the absolute was not 
attracted by the ideas of evolution, i.e. of everlasting change, either 
in Nature or in society.

It is characteristic of the absence of ideas on evolution from 
Planck's thought that he did not mention the enormous advantage that 
the development of mental functions, of memory, consciousness and Free 
Will, provided to animals and humans in the struggle for survival (89). 
May it be pointed out that Einstein, while he was actively interested 
in societal change, did not care for bioevolution either (82,83).

A Prussian-German Patriot

As his favourite Student, Max von Laue (11), put it, Planck's whole 
attitude was "state-positive" (a peculiar German term: staatsbejahend). 
Laue continued: "To my knowledge he never spoke about the philosophy of 
Hegel, but the consideration of the State as the realization of morality 
was surely the basis of his attitude as a Citizen".

Planck was widely feit to be ideally suited to his positions in
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Berlin. Planck refused the call to Vienna University as Boltzmann's
successor after the latter's death in 1906, after he had paid a visit 
to Vienna (9,48). He later said that he would have liked to move to the 
"old imperial city". But he was considered as indispensable in the 
capital of the mighty German Empire, just as Boltzmann had,in different 
circumstances, been required at Vienna (90,91). After Planck had decided 
to stay in Berlin, the students joyfully offered a torch parade to their 
revered professor.

Planck was deeply devoted to his country, independently of its role 
in various periods in history. He accepted Prussian leadership within 
Germany. He praised the Prussian kings from the House of Hohenzollern 
(45,92), and he readily commemorated Prussian-German victories (72).
Again and again in his official addresses (1) he voiced his concern with 
the fate of his country. As a conservative Prussian-German subject Planck, 
along with Ostwald, Nernst and many other eminent men, thought it his 
patriotic duty to sign the ill-famed manifeste of the 93 German intellectuals 
("Aufruf an die Kulturwelt") that gave explicit support to German militarism 
in 1914 (93). .

However, already Planck's address on the "Leibniz-Tag" in July, 1915, 
was distinguished by a spirit of international reconciliation rather than 
of nationalism, and Planck praised the efforts of Leibniz in favour of 
universal brotherhood of mankind (77). In an open letter to Lorentz in 
1916, published in Holland, Planck wished to reinterpret his signature 
in 1914 as a mere expression of solidarity with the fatherland (94).
Within the Academy Planck opposed the exclusion of Corresponding Members 
in enemy countries (12).

After the inglorious escape of the Kaiser in 1918 and the setting-up 
of the Weimar Republic Planck faithfully continued to serve the State.
Clearly Planck thought service to established authority the natural thing.
He argued that precisely in times of emergency leading scientists should 
play their roles in the Academy most conscientiously to ensure a better 
future for Germany (95,96). However, in exhorting his eolleagues Planck 
never expressed explicit sympathies for the Republic. The reticence fitted 
a member of the right-wing Deutsche Volkspartei.
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Nor are, by the way, social problems mentioned anywhere in Planck’s 
writings, notwithstanding the fact that the German people were much con- 
cerned with them. In Weimar times nearly one half of German's people 
voted for the Social Democrats or Communists. Unemployment and poverty 
were widespread. Ignorance of the specific needs of the common people 
was, of course, quite general in Planck’s environment. The few exceptions 
included Einstein and Max Born. The only social group to whose problems 
Planck specifically referred were the middle classes (97). In 1933, Planck 
stated that in respect to politics he was separated from Einstein by an 
abyss (abgrundtiefe Kluft) (98) . ,

Planck continued to serve the State after Hitler had established 
his oppressive and aggressive dictatorship in 1933. It cannot even be 
said that Planck was reluctant initially. In a letter he sent on April 
13th, 1933, from Italy to his friend Heinrich von Ficker, likewise an 
official in the Academy, we read about "the infamous hate and atrocity 
Propaganda (from abroad. E.B.) that has been poured over Germany since 
the nomination of Hitler as Reich Chancellor" (99). Also later, influence 
of Nazi ideology was not totally lacking, Thus in a lecture delivered in 
March, 1935, we find the curious passage that "it has affected our people 
badly enough (hat sich bitter genug gerächt) that during a time it could 
be forgotten that any science, just like any art and any religion, has 
grown on national soil" (27) . This passage still appeared in a volume of 
Planck’s writings published after the defeat of Nazism (16).

However that may be, Planck already in 1933 bravely tried to resist 
Hitler’s measures in the domain of science as well as he could (100).
Here he continued what he had done before. Together with Walther Nernst, 
Arnold Sommerfeld and other eminent physieists, Planck had stood up for 
the integrity of science (100,102) when in the 1920s a wave of hostility, 
powered by nationalist, antisemitic and other reactionary sentiments, 
had threatened to engulf Einstein and Relativity. Needless to say that 
Planck had fought all along the pernicious influence of the chauvinists 
and racists Philipp Lenard and Johannes Stark, who promoted "Aryan 
Physics", also known as "German Physics", i.e. a sort of physics cleaned 
of alleged products of the Jewish spirit (100).
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No doubt the interests of German science in general and of the 
Academy in particular, which in 1933 was losing many of its most eminent 
scientists, were much in Planck's mind when he began to oppose Hitler. 
True, Planck feit that the Academy would be in danger if Einstein remained 
a member after he had spoken out against the Nazi regime. While Planck 
abhorred the thought of a formal expulsion, he begged Einstein to resign 
(98). But Planck left no doubt about his views on Einstein's genius. On 
May 1 Ith, 1933, in a plenary Session of the Academy Planck spoke the 
memorable words (103): "I believe to express the view of my colleagues 
in the Academy as well as that of the overwhelming majority of all German 
physicists in saying: Mr. Einstein is not only one among many outstanding 
physicists, but Mr. Einstein is the physicist, by whose works published 
in our Academy physical knowledge in our Century has reached a profundity, 
the importance of which can be measured only by the achievements of 
Johannes Kepler and Isaac Newton." Tremendous courage was needed for such 
frankness when persecution of the Jews was building up rapidly and their 
elimination from German life had become the policy of the Government. 
Planck also acted in 1934 to secure due honours to the great physico- 
chemist Fritz Haber, a Jew by origin and a patriotic German by conviction, 
after his death as an exile (104,105,106).

Dramatic was Planck's attempt in the spring, 1933, to argue personal
ly with Hitler on behalf of the persecuted Jews (107). The attempt was 
fruitless, and Hitler went into one of his famous fits of fury as soon 
as he noticed Planck's intentions. It may well be that Hitler's resent- 
ment at being contradicted was a factor in his ready confirmation of the 
death sentence against Planck's son Erwin, his "best and closest friend", 
that led to his hanging in January, 1945.

Religion as Central Need

Planck's religiosity deserves special discussion. While he was 
brought up in the Lutheran faith, religion was not mentioned directly 
in the early papers or addresses. Nor did Planck discuss religion in his

Ab
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scientific autobiography, written just before his death (14). Ernst Mach, 
whom Planck followed as a young scientist, was not only personally an 
atheist, but he was also opposed to the influence of all religion - if 
no account is taken of Mach's curious weakness for an intellectualized 
form of Buddhism (21).

However, it may be assumed that there was no areligious or anti- 
religious phase in Planck's life, and in later years Planck argued for 
the need for religion of the individual and also for a crucial role of 
religion in human affairs. He now made it clear many times he was a 
deeply religious person. Religion was defined as "bond (Bindung) of man 
to God" (51).

According to Planck, religion cannot be derived by science, but is 
entirely a matter of belief (27), and question of ethics are foreign to 
natural science (51). True, Planck stated that "science must not be left 
out of consideration where ethical problems come into play" (27). How
ever, in the subsequent passages this Statement is reduced to remarks 
that science can never be wholly divorced from the personality of the 
scientist, and that in intellectual (geistig) life science, religion and 
art can never be separated from each other entirely. These remarks do 
not provide a basis for a derivation of ethics by science. May it be re
called that Boltzmann (82,83) as an absolute Darwinist (76,88) sought 
the foundations of morality through evolutionism, i.e. by the methods 
of science. In contrast, Planck, ignoring evolution, had in essence 
nothing to offer but revelation, i.e. irrationalism.

Planck's first public references to religion date back to the years 
1922 (108) and 1923 (24). It would be interesting to follow the connexion 
between the farewell to Mach and the embrace of God. However, Planck 
surely had deeper reasons for outspoken insistence on religion than mere 
aversion to Mach, whom he had abandoned many years before. The original 
anti-Mach, Ludwig Boltzmann, did not become religious; the most that can 
be said of him in this respect is that he leaned toward a mild kind of 
pantheism (83).

Gradually Planck's emphasis on religion increased. In his last 
years, his views on religion, more pronounced than before, found their
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most striking expression in the concluding words of a lecture in 1937 
(51): "On to God" ("Hin zu Gott!"). It is remarkable that this outcry 
took place in Baltic countries, probably Latvia and Estonia, where at 
that time right-wing dictatorships existed, strongly influenced by 
Fascism and Nazism, and much supported by the local clergy, At the same 
time Planck used strong words against the godless; clearly he looked 
across the Eastern frontiers of the Baltic countries.

The main reason for Planck’s increasing emphasis on religion may 
in my view be sought in his growing role in organized scientific life.
Planck was more and more taken up with official tasks in the Academy and 
elsewhere. He was bound to wonder how his colleagues and other staff, 
indeed all citizens, could be sufficiently motivated to do their duty, 
and more, at work in difficult times. The concept of duty began to be 
emphasized (72) , after the importance of virtue had been stressed already 
before, notably in the Leyden address in 1908 (17). As Planck (52) stated 
in 1933, in science, as in all fields of cultural development, work is 
the only unfailing criterion for health and success, in the life of the 
individual and of society. '

Planck was clearly not the person to rely on mere economic rationality, 
on financial incentives and on pragmatism. While German patriotism, as 
he understood it, remained a strong force in Planck, and he expected 
similar patriotism of his peers and of everybody eise, the weakness of 
patriotism as the ultimate source of strength and as the criterion for 
action had become all too obvious during and after the First World War.

Planck could derive his religious feelings from what he had taken 
up in his youth. Increasingly religion may have appeared as the only 
secure basis for morality and action. Religiosity of the Planck type did 
not exclude patriotism, but on the contrary included patriotism of a 
refined kind. The conjecture is that accordirig to Planck religion ought 
to direct not only Germany’s scientists, but it ought to pervade national, 
and presumably even international, life. Only on this basis orderly pro
gress is possible. Clearly Planck’s religious convictions were thoroughly 
genuine all along. But only at a relatively late stage he applied them 
to soc,ial life. Increasingly to Planck religion appeared as the ultimate
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source of strength for society. It is not suggested here that such con- 
siderations were wholly conscious in Planck's mind. But they may have 
been no less effective for being semiconscious or subconscious.

For Planck, No Personal God

An Interpretation of Planck's insistence on religion along such 
lines may explain a striking contradiction to which insufficient attention 
has so far been paid in the literature on Planck. On June 18, 1947, Max 
Planck (109) answered an enquiry by Wilhelm Kick, a Diplom-Ingenieur 
(graduate in engineering) of Ratisbon (Regensburg), Bavaria, unknown to 
him before, by briefly stating: "... that I have always been deeply 
religious by disposition (veranlagt) but that I do not believe in a 
personal God, and even less (geschweige denn) in a Christian God." How 
could Planck reconcile his emphasis, in word and deed, not only on a 
religious attitude, but also on the wisdom of the Bible (Sermon of the 
Mount!), with his disbelief in the existence of a personal God who had 
made man in his image?

The answer may well be that Planck saw an overriding need of society 
for religiosity, and Christianity happened to be the only religion with 
strong roots in our civilization. While Planck (108) noted in parareligions 
like theosopy and anthroposophy "pronounced (eindringlich) signs for the 
deeply religious receptivity of souls thirsting for spiritual renovation 
(geistige Erneuerung)", he could not take them (or occultism or spiritualism)
(24) seriously. Through rejection of Christianity Planck would have in- 
curred hostility in wide quarters and would have rendered all his tasks 
more difficult. In public, Planck all his life to the age of 89 avoided 
expression of disbelief in a personal God; he kept it a secret.

(Planck's friend Einstein, too, called himself deeply religious. He 
was a pantheist and an outspoken follower of Spinoza (83,110). However, 
the Situation was different. Einstein did not attribute any importance,
"other than historical or psychological", to "denominational tradition"
(111). It was relatively easy for him to say so frankly. It was one thing
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for a person like Einstein who kept aloof from institutionalized respons- 
ibility to disclaim established religion. It would have been quite an
other thing for a person like Planck, the paragon of a scientific states- 
man who stood at the very heart of organized scientific life and had 
heavy responsibilites. While the word of Einstein about problems outside 
science was not taken seriously by most scientists of the Weimar Republic, 
Planck's word carried tremendous weight.)

The intellectual trouble into which Planck got himself through his 
religious prograntme is obvious in many places. Thus he admitted that 
belief in miracles or in the existence of angels ("physiological imposs- 
ibility") is not acceptable for people with scientific culture (51). 
Nevertheless he strongly urged his listeners not to deprive ordinary, 
plain people of such beliefs. Thus he endorsed denominational traditions, 
which for himself he did not accept. It is hard not to call this double 
morality.

As has been seen in connection with the Celestial Watchmaker, for 
Leibniz religion was of great importance. In 1922 (108) and again in 
1935 Planck (28) discussed the "Theodicy", published in 1710, in which 
Leibniz arrived at the famous conclusion that our world is the best of 
all possible worlds. Planck rightly noted that the truth of this State
ment is incapable of verification (or falsification, it may now be said). 
Nevertheless he welcomed the Statement quite seriously, at least as a 
precondition and a starting point of a Weltanschauung. Moreover, he linked 
the Theodicy with the established physical Principle of Least Action, of 
which as well Leibniz, even before Moreau de Maupertuis, had been one of 
the originators (112). It was consistent with this attitude that Planck 
argued for personal confidence in God (9,51), notwithstanding God's lack 
of personality, about which he had kept his audience in the dark. In 
contrast, Einstein (83,111) did not think that God was "concerned with 
the actions and fates of humans".

Planck tried to uphold the Theodicy in spite of the sad state of 
the world. Thus in 1935 he deplored the "events of our time, the terror 
of the World War, the general mistrust and the armaments race of the 
nations that increases beyond all limits" (28). (By the way, here the
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shortsightedness of a leading mind in a proud, advanced nation may be 
pointed out. If one really argued on that level, adding up positive and 
negative items - what about the burning of heretics, Jews and witches 
through many centuries and about the slave ships to America, not to speak 
of animal suffering through the ages?) Toward the end, there was resign
ation, however. In 1941, Planck (70) had to say: "(The individual. E.B.) 
has no choice but brave perseverance in life's struggle, and quiet Sub
mission to the will of the higher power that rules above him. For a legal 
claim to happiness, success and wellbeing was not laid into anybody's 
cradle. Thus we must accept every friendly turn of fate as an unmerited, 
even an obliging (verpflichtend) gift."

Planck’s Tragic Fate

Let us go back to 1933. Planck stuck to his religious and moral 
beliefs after Hitler’s rise to power. Opposed to Hitler’s practices in 
government, Planck now saw in religion not only the most important pillar 
of society, but also the main bulwark against arbitrary and vicious 
action by the usurpers of power. Continued participation in the activities 
of the Lutheran parish at Berlin-Grunewald, where he had been a Church 
Senior (Kirchenältester) since 1920 (109), might also be seen as a 
practical expression of Planck’s decency.

As has been said at the beginning, Max Planck was a deeply tragic 
figure. By his natural gifts and his character he had best chances not 
only for success in his Professional life, for beneficialinfluence on his 
environment and altogether on the world, but also for personal satis- 
faction and happiness. Yet in the end there can have been few unhappier 
people than Planck. His ideals trampled upon. Tremendous devastation of 
his country through its own guilt. Destruction of his home with narrow 
escapes in gruesome circumstances and disappearance of his library (113). 
Death of all children from the first marriage. One son killed in the 
First World War near Verdun. The second son a victim of Hitler’s vengeance. 
And as if the Lord wanted to test Planck’s belief in the Theodicy he let
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both daughters die after the births of their only children.
It was not only personal misfortune. On the whole, Planck's fate 

had deeper significance. It symbolized the sad path of the traditionalist 
highly educated German who unconditionally fitted into the Reich of 
Bismarck and the Wilhelms, and let himself be drawn into Support of the 
terrible war of 1914. At first, Planck cannot have understood. But what 
distinguished Planck, with his strong mind and his great integrity, was 
that gradually he began to draw consequences. His Support of the victim 
of nationalist and antisemitic attacks, Albert Einstein, in the 1920s, 
and his resistance against governmental policy after 1933 bear witness 
of this development.

Primarily he probably was concerned with the fate of Germany. But 
after the Second War, in which unfortunately so many of Germany's 
graduates in the Sciences, like other Germans, had committed themselves 
to the cruel actions of their Government, he warned of atomie war and 
issued a call for peace to mankind - not just the German nation. This 
happened in one of Planck's last public utterances, obviously interpolated 
after 1945 into a text written in 1941 (70). We must bow to Planck's 
memory, as Einstein did in his obituary (114) and in his letter to the 
widow (115).

Let us summarize the conclusions. In spite'of the limitations due 
to his background, Planck represented some of the best tendencies within 
the mainstream of German science in his period, Stretching from Bismarck's 
time beyond Hitler’s downfall. In physics he was cautious and careful, 
yet forward-looking and ever ready to learn. In philosophy he developed 
from positivism to realism, in politics from patriotism of a conservative 
type to hostility to Nazism and militarism. While he considered established 
religion as a needed pillar of decent society, he inclined to pantheism. 
Unfortunately, Planck was never interested in evolution in Nature, and 
he did not give thought to societal change either. Notwithstanding Planck's 
shortcomings, respect for his personality and sympathy with him in his 
tragic fate are owed to him.
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