87
Weimar Culture, Causality, and
Quantum Theory, 1918—-1927:
Adaptation by German Physicists
and Mathematicians to a
Hostile Intellectual Environment
BY PAUL FORMAN*
“It is interesting to observe that even physics, a discipline
rigorously bound to the results of experiment, is led into
paths which run perfectly parallel to the paths of the intel-
lectual movements in other areas [of modern life].” Gustav
Mie, inaugural lecture as Professor of Physics, University of
Freiburg i.B., 26 January 1925.
I. Weimar Culture as a Hostile Intellectual Environment
1. As Perceived by the Physicists and Mathematicians . ....... 8
2. As Confirmed by Other Observers ....................... 15
3. Intellectual Allies: Vienna Circle and Bauhaus ........... 19
4. Educational Ideals and Reforms ......................... 23
5. The Crisis of Wissenschaft ............................. 26
6. Spengler’s Decline of the West .......................... 30
I1. Adaptation of Ideology to the Intellectual Environment
I Introduction ............. ... .. .. i i, 38
2. From Positivism to Lebensphilosophie ................... 40
3. Capitulation to Spenglerism ............................ 48
4. A Craving for Crises .................c.iieiiunnnaninnn. 58

* Department of History, University of Rochester, Rochester, New York 14627.



88

Paul Forman

HISTORICAL STUDIES IN THE PHYSICAL SCIENCES

ITI. “Dispensing with Causality”: Adaptation of Knowledge to the
Intellectual Environment

I. Introduction: The Concept of Causality ................. 63
. The First Intimations of an Issue, 1919-1920 .............. 70

3. Conversions to Acausality, 1919-1925
a. The Earliest Converts: Exner and Weyl ............... 74

b. 1921, Summer and Fall: von Mises, Schottky, Nernst, et al. 80
c. Later Notable Conversions: Schrodinger and Reichenbach 87

4. Unregenerates against the Tide, 1922-1923 ............... 91
5. The Situation circa 1924 ......... ... ... .. ... .. ... 96
6. Causality’s Last Stand, 1925-1926 ....................... 100
7. Conclusion ............ ... ... il 108

In perhaps the most original and suggestive section of his book on
The Conceptual Development of Quantum Mechanics Max Jammer
contended ‘“‘that certain philosophical ideas of the late nineteenth
century not only prepared the intellectual climate for, but contrib-
uted decisively to, the formation of the new conceptions of the
modern quantum theory”?; specifically, “contingentism, existential-
ism, pragmatism, and logical empiricism, rose in reaction to tradi-
tional rationalism and conventional metaphysics. . . . Their
affirmation of a concrete conception of life and their rejection of an
abstract intellectualism culminated in their doctrine of free will,
their denial of mechanical determinism or of metaphysical causality.
United in rejecting causality though on different grounds, these cur-
rents of thought prepared, so to speak, the philosophical background
for modern quantum mechanics. They contributed with suggestions
to the formative stage of the new conceptual scheme and subse-
quently promoted its acceptance.”?

These are far-reaching propositions. Properly construed they are,

1. M. Jammer, The Conceptual Development of Quantum Mechanics (New
York: McGraw-Hill, 1966), section 4.2, “The Philosophical Background of Non-
classical Interpretations”; on pp. 166-167.

2. Ibid., p. 180. The search for philosophic precedents and influences has
otherwise focused almost exclusively upon Boht’s doctrine of complementarity.
This issue, which I am not directly concerned with here, has been recently exam-
ined once again and the literature reviewed by Gerald Holton, “The Roots of Com-
plementarity,” Daedalus, 99 (Fall, 1970), 1015-1055.
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I think, essentially correct. But it must be said that Jammer did not
go very far toward demonstrating them. He displayed such anticausal
sentiments among a variety of late nineteenth-century philosophers—
French, Danish, and American—but adduced scarcely any evidence
to bridge the wide gaps of a quarter century of time, a cultural tradi-
tion, and the disciplines of philosophy and physics, which sepa-
rated their philosophical theses from the development of quantum
mechanics by German-speaking Central-European physicists circa
1925. It is not my aim to fill in these gaps, but rather to examine
closely the lay of the land on the far side of them. The result is, on
the one hand, overwhelming evidence that in the years after the
end of the First World War but before the development of an acausal
quantum mechanics, under the influence of “currents of thought,”
large numbers of German physicists, for reasons only incidentally
related to developments in their own discipline, distanced them-
selves from, or explicitly repudiated, causality in physics.

Thus the most important of Jammer’s theses—that extrinsic influ-
ences led physicists to ardently hope for, actively search for, and
willingly embrace an acausal quantum mechanics—is here demon-
strated for, but only for, the German cultural sphere. This cultural
qualification is essential; it forms the basis of my attempt to provide,
on the other hand, an answer to the question—in its general form
crucial to all intellectual history—why and how these ‘‘currents of
thought,” evidently of negligible effect upon physicists at the turn
of the century, came to exert so strong an influence upon German
physicists after 1918. For it seems to me that the historian cannot
rest content with vague and equivocal expressions like “prepared
the intellectual climate for,” or “prepared, so to speak, the philo-
sophical background for,” but must insist upon a causal analysis,
showing the circumstances under which, and the interactions
through which, scientific men are swept up by intellectual currents.

Such an analysis may be either “psychological” or “sociological.”
That is, it may either consider the mental makeup of the individual
scientists concerned, stressing previous intellectual environments and
conditioning experiences as determinative of present attitudes, or,
on the contrary, it may ignore these factors, treating present mental
posture as socially determined response to the immediate intellectual
environment and current experiences. I have chosen the latter
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course, and sought a model in which certain “field variables” and
their derivatives at a given place and time are regarded as evoking
corresponding attitudes. Though it may seem harsh to stress the
social pressure and ignore the emotional pain, though it may seem
unsatisfactory to break off our explanatory endeavors at the level of
the individual decision, nonetheless I do think the *sociological”
the more general and fruitful approach.

The inquiry must begin, then, by characterizing the intellectual
milieu in which the German physicists were working and quantum
mechanics was developed. This is a formidable problem, above all
on account of methodologic difficulties. And the task is especially
unattractive to the historian of science, for it obliges him to deal with
the “expressions” of nonscientists as well as those of scientists, thus
forcing the abandonment of the demarcation criterion by which he
seeks to identify and delimit his subject. Nevertheless, with aid and
guidance from previous studies by general intellectual historians,
especially the work of Fritz K. Ringer, I have addressed this problem
in Part I. I show that in the aftermath of Germany’s defeat the
dominant intellectual tendency in the Weimar academic world was
a neo-romantic, existentialist ““philosophy of life,” reveling in crises
and characterized by antagonism toward analytical rationality gen-
erally and toward the exact sciences and their technical applications
particularly. Implicitly or explicitly, the scientist was the whipping
boy of the incessant exhortations to spiritual renewal, while the
concept—or the mere word—‘causality” symbolized all that was
odious in the scientific enterprise.

Now if, as is largely the case even at this late date, the interest of
the historian of science is held exclusively by the substantive scien-
tific achievements, he will immediately be struck by a remarkable
paradox: this place and period of deep hostility to physics and
mathematics was also one of the most creative in the entire history
of these enterprises. Faced with this paradox many of us would be
tempted to rub our hands with satisfaction, to regard it a welcome
refutation of any attempt to impugn the autonomy of these sciences
and the sufficiency of intellectualist-internalist history of them. But
such an inference would be too hasty. Presupposing the hostility of
the intellectual environment, the crucial question is the nature of
the response of the exact scientists to this circumstance. I had myself
previously assumed that in the face of antiscientific currents the pre-

4
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dominant response in these highly professionalized sciences would
be retrenchment, withdrawal into the science and the community
of its practitioners, reaffirmation of the discipline’s traditional ideol-
ogy—i.e., its notion of the value, function, motive, goal, and future
of scientific activity.? Were that the case, then, a fortiori, any attempt
to attribute a strong and direct influence of that same intellectual
environment upon the scientific discourse and dispositions of these
same men would appear implausible.

Yet the historian who takes even the most casual notice of the
valuations of physical science in contemporary American society,
on the one hand, and the present ideological tendencies in these
sciences, on the other hand, could scarcely maintain that the pre-
dominant response to a hostile intellectual environment is retrench-
ment. On the contrary, as sentiments of resentment and antagonism
toward the scientific enterprise—coupled with a revival of existen-
tialist Lebensphilosophie—have become prominent in the last few
years, so also have the expressions of and concessions to these same
sentiments within the sciences themselves. We are indeed witnessing
in America today a widespread and far-reaching accommodation of
scientific ideology to a hostile intellectual milieu. As the distin-
guished physical chemist Franklin A. Long recently stated in both
explanation and advocacy of this development: “Faculty, and espe-
cially students, are sensitive to social problems, are eager to work on
them, and are often prepared to change their previous ways of life
to do so. The pressures of discipline orientation and the tradition
of individual scholarship are strong among faculty members, but
not strong enough to counter the pressures of social concern.” And
in all of this “responsiveness” there is an astonishing sincerity, a
striking absence of cynical, calculated image projection, testifying to
a surprising participation of the physical scientists themselves in
those fundamentally, often manifestly, antiscientific sentiments.*

3. P. Forman, The Environment and Practice of Atomic Physics in Weimar
Germany (Ph.D. dissertation, Berkeley, 1967; Ann Arbor: University Microfilms,
1968), pp. 11-24.

4. F. A. Long, “Interdisciplinary Problem-Oriented Research in the Univer-
sity [editorial],” Science, 171 (12 March 1971), 961. Marvin L. Goldberger,
“Physics and Environment: How Physicists Can Contribute,” Physics Today
(December 1970), 26-30, and the reply by John Boardman, ibid. (February
1971), 9. The new mood, especially the neo-Spenglerianism, in the scientific
community is discussed by Bentley Glass in his presidential address to the AAAS,
28 December 1970, “Science: Endless Horizons or Golden Age?” Science, 171
(8 January 1971), 23-29.
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But our contemporary experience does not merely lead us to
anticipate an ideological accommodation by the Weimar physicists
and mathematicians; it also suggests a simple model for the circum-
stances under which such accommodation is likely to occur. We may
suppose that when scientists and their enterprise are enjoying high
prestige in their immediate (or otherwise most important) social
environment, they are also relatively free to ignore the specific doc-
trines, sympathies, and antipathies which constitute the correspond-
ing intellectual milieu. With approbation assured, they are free of
external pressure, free to follow the internal pressure of the disci-
pline—which usually means free to hold fast to traditional ideology
and conceptual predispositions. When, however, scientists and their
enterprise are experiencing a loss of prestige, they are impelled to
take measures to counter that decline. Drawing upon Karl Huf-
bauer’s factorization of prestige into image and values, one sees that
such countermeasures will in general be attempts to alter the public
image of science so as to bring that image back into consonance with
the public’s altered values. But if this is not mere image projection,
then such alterations of the image of the scientist and his activity
will also involve an alteration of the values and ideology of the
science, and may even affect the doctrinal foundations of the dis-
cipline—as Theodore Brown has shown of the beleaguered College
of Physicians in the latter seventeenth century.’

In Parts II and III, I apply this model to the German-speaking
exact scientists working in academic environments in the Weimar
period. Bearing in mind the radically rearranged scale of values
ascendant in the aftermath of Germany’s defeat, I explore in Part II
the response of these scientific men at the ideological level. This
response I have sought primarily in addresses by exact scientists to
academically educated general audiences, and especially in their
addresses to their assembled universities. The historian is fortunate
that the institutions of German academic life provided frequent
occasions for addresses before university convocations, and doubly
fortunate that it was customary to publish such Reden. Conversely,

5. K. Hufbauer, “Social Support for Chemistry in Germany During the
Eighteenth Century: How and Why Did It Change?” in this volume, pp. 205-
231; T. M. Brown, “The College of Physicians and the Acceptance of Iatro-
mechanism in England, 1665-1695,” Bulletin of the History of Medicine, 44
(1970), 12-30.
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the existence of these institutions is both an index and an instrument
of the extraordinarily heavy social pressure which the German aca-
demic environment could and did exert upon the individual scholar
or scientist placed within it. As I illustrate in Part II, there was in
fact a strong tendency among German physicists and mathematicians
to reshape their own ideology toward congruence with the values and
mood of that environment—a repudiation of positivist conceptions
of the nature of science, of utilitarian justifications of the pursuit of
science, and, in some cases, of the very possibility and value of the
scientific enterprise.

Was the tendency toward accommodation, which predominated
in the response of this highly professionalized scientific community
to its hostile intellectual environment, confined to the ideological
level, or did it extend beyond it into the substantive doctrinal con-
tent of the science itself? Specifically, are there indications that Ger-
man physicists and mathematicians were anxious to, and deliberately
tried to, alter the character of their disciplines as cognitive enterprises
and to alter specific concepts employed within them in order to
bring their sciences in closer conformity with the values of the
Weimar intellectual milieu? I strongly suspect that the intuitionist
movement in mathematics, which won so many adherents and
created so much furor in Germany in this period, was primarily an
expression of just such inclinations and aims. I am convinced, and
in Part III endeavor to demonstrate, that the movement to dispense
with causality in physics, which sprang up so suddenly and blos-
somed so luxuriantly in Germany after 1918, was primarily an effort
by German physicists to adapt the content of their science to the
values of their intellectual environment.

The explanation of the creativity of this place and period must
therefore be sought, in part at least, in the very hostility of the
Weimar intellectual milieu. The readiness, the anxiousness of the
German physicists to reconstruct the foundations of their science is
thus to be construed as a reaction to their negative prestige. More-
over the nature of that reconstruction was itself virtually dictated
by the general intellectual environment: if the physicist were to
improve his public image he had first and foremost to dispense with
causality, with rigorous determinism, that most universally abhorred
feature of the physical world picture. And this, of course, turned out
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to be precisely what was required for the solution of those prob-
lems in atomic physics which were then at the focus of the
physicists’ interest.

ACKNOWLEDGMENTS: I am indebted to Stephen G. Brush, Stanley
Goldberg, John L. Heilbron, Karl Hufbauer, Hans Kangro, Fritz
K. Ringer, Donald E. Strebel, and the editor of this journal, Russell
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their numerous queries, suggestions, objections, and corrections.
I also sincerely thank Ann Schertz and the other staff of the Inter-
library Loan Department of Rush Rhees Library, without whose
constant aid it would not have been possible to prosecute this inquiry
in Rochester, New York.

I. WEIMAR CULTURE AS A HOSTILE INTELLECTUAL ENVIRONMENT
I.1. As Perceived by the Physicists and Mathematicians

Through the summer of 1918 the German physical scientists, like
the rest of the German public, continued to look forward with con-
fidence and satisfaction to a victorious conclusion of the war in
which they had been engaged four years. They, perhaps more than
any other segment of the German academic world, also felt
self-confidence and self-satisfaction due to their contributions to Ger-
many’s military success and to their anticipation of a postwar politi-
cal and intellectual environment highly favorable to the prosperity
and progress of their disciplines. The botanist looking about his
institute, bleak and vacant, had to conclude that “probably it will
also remain so after the war, for youth will turn to technology and
leave so ‘unpractical’ a discipline as botany lying by the wayside.”¢
The chemist, the physicist, the mathematician, however, emphasiz-
ing the great practical importance of their subjects during the war
and the desirability and inevitability of still closer collaboration
with technology in the future, looked forward to yet more, larger,
and better stocked institutes and to substantially increased public

6. Karl v. Goebel to Th. Herzog, Munich 19 July 1917, in Goebel, Ein
deutsches Forscherleben in Briefen aus sechs Jahrzehnten, 1870-1932, ed. Ernst
Bergdolt, 2nd ed. (Berlin, 1940), p. 170.
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esteem and academic prestige. “The closer we appear to approach
the victorious conclusion of the war,” Felix Klein observed in June
1918 before an audience including leaders of German industry and
the Prussian government, “the more our thoughts are dominated
by the question what, after peace is successfully won, ought then
to come.” Klein’s desiderata ranged from a mathematical institute
for himself and his university, through a general reorientation of
academic research in the exact sciences to achieve a“preestablished
harmony” with the requirements of industry and the military, to a
corresponding reorientation of German education at all levels.” And
at least the first of these desiderata seemed assured as the Prussian
Minister of Education, Friedrich Schimidt, came forward to announce
a grant of 300,000 Mark. Who, participating in these festivities,
could have foreseen that the Goéttingen mathematical institute
would not be built for another ten years, and then only with
American money?®

When that “victorious end” which seemed imminent in the sum-
mer of 1918 turned suddenly to utter defeat in the fall, the exact
scientists found themselves confronting a dramatically transformed
scale of public values and thus a drastically altered valuation of their
field. That, certainly, was their perception of the situation. Had we
no explicit testimony to this effect, we could nonetheless infer it
from the defensive tone of the talks given by exact scientists before
the assembled faculties and students at academic convocations.
While during the latter years of the war such speeches convey self-

7. F. Klein, “Festrede zum 20. Stiftungstage [22 June 1918] der Gottinger
Vereinigung zur Forderung der Angewandten Physik und Mathematik,” Jahres-
bericht der Deutschen Mathematiker-Vereinigung, 27 (1918), Part I, pp. 217-228;
on pp. 217, 219. As the philologists noted with some bitterness, during the war
the scientists and mathematicians had raised substantially their demands upon
secondary school curricula: Robert Neumann, ‘“Politik und Schulreform,”
Monatschrift fiir héhere Schulen, 18 (1919), 93-106, “Vortrag, gehalten im Ber-
liner Philologen-Verein Februar 1918”; Friedrich Poske and R. von Hanstein,
Der naturwissenschaftliche Unterricht an den hoheren Schulen, Schriften des
Deutschen Ausschusses fiir den mathematischen und naturwissenschaftlichen
Unterricht, II. Folge, Heft 5 (Leipzig-Berlin, 1918).

8. Jahresbericht der D. M.-V., 27 (1918), Part 2, p. 47. In 1926 the Interna-
tional Education Board of the Rockefeller Foundation appropriated $275,000
for a mathematical institute. (Geo. W. Gray, Education on an International
Scale, A History of the International Education Board, 1923-1938 [New York,
1941], p. 30; Otto Neugebauer, “Uber die Einrichtung des Mathematischen
Institutes der Universitit Gottingen,” Minerva-Zeitschrift, 4 [1928], 107-111.)
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assurance, confidence in the esteem and good will of the audience,
in the Weimar period that is seldom the case. And while it is difficult
to display this tone, one can at least point to passages alluding more
or less explicitly to reproaches against exact science which the speaker
clearly supposes to be in his audience’s mind. Thus in November
1925 Wilhelm Wien described the great scientific discoveries of the
early modern period, especially Newton’s derivation of the motion
of the planets from the laws of mechanics, as “the first convincing
demonstration of the causality [n.b.] of natural processes which
revealed to man for the first time the possibility of comprehending
nature by the logical force of his intellect.” But he then immediately
conceded that this program, which the natural scientist finds so
grand, has its limitations, and he proceeded to quote Schiller: “With-
out feeling even for its creator’s honor/ Like the dead stroke of the
pendulum clock/ Nature devoid of God follows knavishly the law
of gravity.”® The quotation is clearly in response to popular demand,
as the astrophysicist, Hans Rosenberg, makes still clearer in his aca-
demic address on 18 January 1930: “ ‘Your subject is, to be sure,
the most sublime in space/ But, friend, the sublime does not reside
in space,” I hear Schiller-Goethe call out to us.”

It is, of course, their audience which Wien, Rosenberg, et al. hear
calling out these sentiments, and they seek to escape half the reproach
by showing that they are themselves at least familiar with the clas-
sical literary expressions of German idealism. When, however, the
physicist or mathematician was in the audience he had to listen to
far sharper reproaches. In March 1921, Friedrich Poske came away
from the funeral of the poet Carl Hauptmann smarting at the accu-
sations against the exact natural sciences which he encountered
there,!! accusations apparently much like those which poor Max

9. W. Wien, Universalitit und Einzelforschung. Rektorats-Antrittsrede, gehal-
ten am 28. November 1925, Miinchener Universititsreden, Heft 5 (Munich,
1926), 19 pp., on 14.

10. H. Rosenberg, Die Entwicklung des rdumlichen Weltbildes der Astro-
nomie. Rede zur Reichsgriindungsfeier . . . am 18. Januar 1930 (Kiel, 1930),
27 pp., on 26. The same lines are quoted—with a still deeper “bow before the
secret which the other side hides from us”’—by Hans Kienle, “Vom Wesen astro-
nomischer Forschung. Rede, gehalten bei der Verfassungsfeier der Universitdt
Géttingen am 29. Juli 1932, Bremer Beitrdge zur Naturwissenschaft, 1 (1933),
113-125, on 125.

11. F. Poske at the Hauptversammlung of the Deutscher Verein zur Férderung
des mathematischen und naturwissenschaftlichen Unterrichtes, 31 March 1921.
(Unterrichtsblitter fiir Mathematik und Naturwissenschaft, 27 [1921], 34.)

10
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Born had to listen to daily from his wife, a would-be poet and play-
wright. Hedwig Born derived a masochistic pleasure from ‘‘the
feeling of being cast upon an icy lunar landscape” which the com-
pany of “objective” natural scientists aroused in her.}? Nor did she
hesitate to let her husband’s colleagues know that ‘it is always like
a revelation to me whenever behind the physicist I suddenly dis-
cover the human being; there are, I mean, also inhuman physicists.”*3
Certainly there is no reason to think that Einstein’s explanation—
“what you call ‘Max’s materialism’ is simply the causal [n.b.] mode
of considering things”—alleviated Mrs. Born’s disquiet.!*

Painful as it may have been for the theoretical physicist to have
to live with such attitudes, the accusation of Entseelung, of destruc-
tion of the soul, of the world was not the worst he encountered.
As Max von Laue saw it in the summer of 1922, the school of Rudolf
Steiner ‘‘raises the most serious charges against today’s natural
science. It is represented as bearing the guilt for the world crisis
[n.b.] in which we stand at present, and the whole of the intellectual
and material misery bound up with that crisis is charged to natural
science’s account.”'® The counterattack which Laue published was
read “‘with much pleasure” by his mentor and colleague Max Planck,
who thought it “will certainly achieve good effects in wider circles.”’16

12. H. Born, “Albert Einstein ganz privat,” Helle Zeit—dunkle Zeit. In memo-
riam Albert Einstein, ed. C. Seelig (Zurich, 1956), pp. 35-39, on 36.

13. H. Born to H. A. Kramers, 29 September 1925: “Offengestanden hatte
ich frither fast etwas Angst vor Ihnen! Aber die ist ganz verschwunden, seit ich
hier die Wirme, den Ernst und die ungekiinstelte Kraft Ihres Wesens kennen
lernen durfte. Es ist mir immer wie eine Offenbarung, wenn ich neben dem
Physiker plotzlich den Menschen finde; es gibt nidmlich auch unmenschliche
Physiker!” (Archive for History of Quantum Physics, Sources for History of
Quantum Physics Microfilm 8, Section 2; for descriptions and locations of this
archive, see Thomas S. Kuhn, et al., Sources for History of Quantum Physics.
An Inventory and Report, Memoirs of the American Philosophical Society, Vol.
68 [Philadelphia, 1967].)

14. Einstein to H. Born, 1 September 1919, in Albert Einstein, Hedwig and
Max Born, Briefwechsel, 1916-1955, edited and annotated by M. Born (Munich,
1969), p. 32. An English translation is being published.

15. M.v. Laue, “Steiner und die Naturwissenschaft,” Deutsche Revue, 47
(1922), 41-49; reprinted in Laue’s Aufsitze und Vortrige = Gesammelte Schrif-
ten und Vortrige, Band III (Braunschweig, 1962), pp. 48-56, on 48.

16. Planck to Laue, 8 July 1922: “Ihren Aufsatz iiber R. Steiner habe ich
mit vielem Vergniigen gelesen. Er . . . wird gewiss in weiteren Kreisen gute
Wirkung erzielen.” (Handschriftensammlung, Bibliothek, Deutsches Museum,
Munich.)

11
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Clearly Planck saw Rudolf Steiner as merely providing the occa-
sion and the ostensible target for rebutting a set of attitudes which
he and Laue felt to be widespread among the German educated
public. Planck himself adverted to these attitudes and to their danger
for science in an address in the Prussian Academy of Sciences a few
weeks later.’” Early in the following year he complained bitterly in
a public lecture that “precisely in our age, which plumes itself so
highly on its progressiveness, the belief in miracles in the most
various forms—occultism, spiritualism, theosophy, and all the numer-
ous shadings, however they may be called—penetrates wide circles of
the public, educated and uneducated, more mischievously than ever,
despite the stubborn defensive efforts directed against it from the
scientific side.” Compared to this movement, the agitation of
Planck’s former béte moir, the Monist League, has had, he now
allows, “‘only very meagre success.”!8

It is thus not surprising that the remnants of this largely defunct
positivist-monist movement thoroughly agreed with Planck that the
Weimar intellectual environment was fundamentally and explicitly
antagonistic to science. Drawing upon the universally accepted
analogy between contemporary Germany and the period following
its defeat by Napoleon, Wilhelm Ostwald thought it evident that
“In Germany today we suffer again from a rampant mysticism,

17. M. Planck, “Ansprache des vorsitzenden Sekretidrs, gehalten in der 6ffent-
lichen Sitzung zur Feier des Leibnizischen Jahrestages, 29. Juni 1922,” Preuss.
Akad. d. Wiss.,, Sitzungsber. (1922), pp. lxxv-Ixxvii, reprinted in Max Planck
in seinen Akademie-Ansprachen; Erinnerungsschrift der Deutschen Akademie
der Wissenschaften zu Berlin (Berlin, 1948), pp. 41-48. A similar characteriza-
tion of the intellectual environment had been given in the fall of 1920 by
Artur Schoenflies, Uber allgemeine Gesetzmdssigkeiten des Geschehens [Rekto-
ratsantrittsrede], Frankfurter Universititsreden XI (Frankfurt, 1920), 16 pp., on
4: “In increasing measure in recent [letzten] years there has developed a con-
scious hostility to the natural-scientific mode of thought. . . . The fact is that
the new mode of thought with force and bluster has fought its way through
to success in all fields—in Wissenschaft and art, literature and politics, in writing
and speaking.” .

18. M. Planck, Kausalgesetz und Willensfreiheit. Offentlicher Vortrag gehal-
ten in der Preuss. Akad. d. Wiss. am 17. Februar 1923 (Berlin, 1923), 52 pp.;
reprinted in Planck, Vortrige und Erinnerungen (Stuttgart, 1949), pp. 139-168; on
162-163. And again, eight years later, “It is astonishing how many people, par-
ticularly from educated circles . . . fall under the sway of these new religions,
iridescing with every hue from the most confused mysticism on out to the
crassest superstition.” (“Wissenschaft und Glaube. Weihnachtsartikel vom Jahre
1930,” ibid., pp. 246-249; also quoted at length in Hans Hartmann, Max Planck
als Mensch und Denker [1953; reprinted Frankfurt, 1964], pp. 52-55, on 52-53.)

12
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which, as at that time, turns against science and reason as its most
dangerous enemies.”’® And even where, as with the theory of rela-
tivity, there was great public interest in particular results of physical
research, that interest was never, to my knowledge, construed by the
physicists as evidencing appreciation and approbation of their
enterprise. Rather, it struck Einstein as “peculiarly ironical that
many people believe that in the theory of relativity one may find
support for the anti-rationalistic tendency of our days.”2°

Arnold Sommerfeld was thus clearly speaking for most of his
colleagues when, responding to a request from the most prestigious
of the South German monthlies for a contribution to a special
number on astrology, he asked:

Doesn't it strike one as a monstrous anachronism that in the twentieth
century a respected periodical sees itself compelled to solicit a discus-
sion about astrology? That wide circles of the educated or half-educated
public are attracted more by astrology than by astronomy? That in
Munich probably more people get their living from astrology than are
active in astronomy? Certainly in Germany this anachronism is based
in part upon the misery of the present. The belief in a rational [ver-
niinftig] world order was shaken by the way the war ended and the
peace dictated; consequently one seeks salvation in an irrational [unver-
niinftig] world order. But the reason must lie deeper, for astrology,
spiritualism, and Christian Science are flourishing among our enemies
also. We are thus evidently confronted once again with a wave of irra-
tionality and romanticism like that which a hundred years ago spread
over Europe as a reaction against the rationalism of the eighteenth cen-
tury and its tendency to make the solution of the riddle of the universe
a little too easy. Even though I [wir] have no illusions about being
able to hold back this wave by meéans of arguments based upon reason,
nonetheless I [wir] want to throw myself decisively against it.2!

19. W. Ostwald, Lebenslinien. Eine Selbstbiographie (Berlin, 1926-1927), 3,
442. And again, ibid., 2, 309, “It is at present considered modern to speak all
conceivable evil of the intellect.”

20. A. Einstein, Vossische Zeitung, 10 July 1921, as quoted by Siegfried
Grundmann, “Der Deutsche Imperialismus, Einstein und die Relativititstheorie
(1914-19338),” Relativitdtstheorie und Weltanschauung (Berlin, 1967), pp. 155-
285, on 194.

21. A. Sommerfeld, “Uber kosmische Strahlung,” Siidd. Monatshefte, 24
(1927), 195-198; reprinted in Sommerfeld’s Gesammelte Schriften (Braunschweig,
1968), #, 580-583. Cf. Lewis M. Branscomb, Director of the U.S. National Bureau
of Standards, Science, 171 (12 March 1971), 972: ““Astrology is booming; there
are three professional astrologers in this country for every astronomer.”
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Although the German physical scientists, regardless of their special
discipline, agreed that irrationalism and mysticism were characteristic
of the postwar mood, altogether it was the mathematicians and the
theoretical physicists who, more than the experimental physicists or
the chemists, felt themselves to be the particular objects of odium,
both public and private. One cannot withhold a certain sympathy
for the Nazi Theodor Vahlen as he confesses in 1923 before the
assembled members of his university how ““a friendly attitude toward
mathematics is so rare that, if we run across it, it really strikes us as
especially remarkable.”?? This feeling of facing an antagonistic
environment, inside and outside the university, was so generally
shared among mathematicians that Gerhard Hessenberg could
appeal to it in trying to persuade the theoretical physicist Arnold
Sommerfeld to take a course of action which would antagonize an
experimental physicist (Friedrich Paschen) to whom Sommerfeld
looked for much of his raw material: “But we poor scapegoats of
mathematicians have gotten to hear so much evil about ourselves
these days—behind our backs as well as to our faces—what difference
does a little bit more or less make. . . .”? Indeed, these “antimathe-
matical currents,” ‘“this onslaught against mathematics” which
sprang forth after the war seemed so strong and threatening that in
1920 the German mathematicians joined together in a defense
organization, the Mathematischer Reichsverband, whose special task
was to protect the position of mathematics in the schools.?*

22. Th. Vahlen, Wert und Wesen der Mathematik. Festrede . . . am 15. V.
1923, Greifswalder Universititsreden 9 (Greifswald, 1928), 32 pp., on 1. And
in this, if in nothing else, Konrad Knopp agreed with Vahlen: “We mathe-
maticians . . . have not been able to obtain, or even merely to retain, the posi-
tion in public life which mathematics merits.” (‘“Mathematik und Kultur, Ein
Vortrag,” Preussische Jahrbiicher, 211 [1928], 283-300, on 283.)

23. G. Hessenberg to A. Sommerfeld, 16 June 1922: “Wir armen Siindenbécke
von Mathematikern aber haben in diesen Tagen so viel schlechtes, hintenherum,
wie auch vorneherum, iiber uns zu héren bekommen, dass es uns auf ein bischen
mehr oder weniger nicht ankommt; der Gerechte hat nun einmal viel zu leiden.”
(Sources for History of Quantum Physics Microfilm 33, Section 1.)

24. Georg Hamel, as president, at the first general assembly of the Mathe-
matischer Reichsverband, Jena, 23 September 1921, Jahresbericht der Deutschen
Mathematiker-Vereinigung, 31 (1922), Part 2, p. 118. And again at the second
general assembly, Leipzig, 22 September 1922, the Arbeitsausschuss stressed in its
report that “With respect to its place and prestige [Geltung] in the schools,
mathematics finds itself in a defensive position. The contemporary intellectual
currents, directed against intellectualism and rationalism, are decidedly unfavor-
able to mathematics.” (Ibid., 32 [1923], Part 2, pp. 11-12.)

14
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The result, then, of this first approach to the problem of estab-
lishing the tenor of the intellectual environment within which the
Weimar physical scientists worked so productively is unambiguous:
the environment was perceived by the physical scientists to be
markedly hostile. Is it therefore necessary to carry our inquiry any
further? One might, after all, argue that it is vain to ask whether
these perceptions corresponded to “reality” and that moreover the
answer would be of no consequence for the behavior of the physical
scientists. Nonetheless the accuracy or inaccuracy of these percep-
tions is certainly an important datum about these men, a datum
which is essential for any attempt to infer their perceptions, and the
effects upon their science, of a given intellectual environment. For
the purposes of this paper, moreover, it is important to go farther
afield in exploring the attitudes toward physical science in Weimar
Germany; we need a more detailed specification of those attitudes
if we are to determine how far and in what sense the ideology and
ideas of the physical scientists may be regarded as responses to their
intellectual environment.

[.2. As Confirmed by Other Observers

Unequipped and disinclined to undertake an extensive inde-
pendent exploration and reconstruction of the Weimar intellectual
environment, I have turned to other observers—first intellectual his-
torians, then contemporary observers—seeking their conclusions and
their guidance.

For our period and theme there are studies by Georg Lukics,*
Kurt Sontheimer,?® Peter Gay,?” and—most recent, detailed, and
relevant—by Fritz Ringer.?® While these intellectual historians are
not specifically concerned with the attitudes toward exact science,

25. G. Lukdcs, Die Zerstérung der Vernunft. Der Weg des Irrationalismus
von Schelling zu Hitler (Berlin, 1954).

26. K. Sontheimer, Antidemokratisches Denken in der Weimarer Republik
(Munich, 1962).

27. P. Gay, Weimar Culture: The Outsider as Insider (New York, 1968). An
only slightly abridged version, omitting however the extensive bibliography,
appeared under the same title in Donald Fleming and Bernard Bailyn, eds.,
The Intellectual Migration (Cambridge, Mass., 1969), pp. 11-93.

28. F. K. Ringer, The Decline of the German Mandarins. The German Aca-
demic Community, 1890-1933 (Cambridge, Mass.: Harvard University Press, 1969).
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their characterizations of the intellectual milieu do in fact bear
directly upon this question. Especially Ringer’s examination of
academic ideology places before us many of the attitudes toward
science which pervaded the Weimar academic world and directs us
to many important sources. And despite the diversity of the personal-
professional backgrounds, research methods, and ethical-political
motivations of these intellectual historians, by and large they give us
the same general picture of the Weimar intellectual milieu: rejection
of reason as an epistemological instrument because inseparable from
positivism-mechanism-materialism, and because, as fundamentally
disintegrative, incapable of satisfying the “hunger for wholeness”;?®
glorification of “life,” intuition, unmediated and unanalyzed experi-
ence, with the immediate apprehension of values, and not the
dissection of causal nexus, as the proper object of scholarly or scien-
tific activity. This “life-philosophy,” of which existentialism was but
a variety, Lukdcs sees as “the dominant ideology of the entire
imperialistic period in Germany. . . . In the postwar period virtually
all of the widely read bourgeois Weltanschauungsliteratur 1is
lebensphilosophisch.”3°

With these studies by intellectual historians giving us some con-
fidence that we are not going seriously astray, let us look a little
more closely at certain of the programmatic slogans of this life
philosophy as epitomized by contemporary observers of Weimar
intellectual life. Such characterizations of the intellectual environ-
ment will, I think, not merely suggest, irresistibly, a valuation of
the physical scientist, but will also force us to recognize the crucial
role of the concept of causality.

Within a year of the end of the war these intellectual currents, now
monopolizing the movement for educational reform, were flowing
everywhere. Discussing “‘the social-pedagogic demand of the present”
in 1920, Alfred Vierkandt could see clearly that “We are generally
experiencing today a full rejection of positivism; we are experiencing
a new need for unity, a synthetic tendency in all the world of
learning [Wissenschaft]—a type of thinking [Eindenken] which
primarily emphasizes the organic rather than the mechanical, the
living instead of the dead, the concepts of value, purpose, and goal,

29. The phrase is Gay's, op. cit. (note 27).
30. Lukdcs, op. cit. (note 25), p. 318.
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instead of causality.”3! A sharper and more penetrating analysis of
this call for a “revolution in science [Wissenschaft]” in the early
Weimar period is that which Ernst Troeltsch published in 1921.32
Here causality appears over and over again as the pejorative term
epitomizing the tendency in Wissenschaft which the new movement
rejects: “The methods of these specialized scientific disciplines are
those of causal explanation, of natural causality, of psychophysical,
psychological, and sociological causality. It is the ultimate intellec-
tualization of our attitude toward the world, the disenchantment of
the world, and the path toward an unlimited approximation to a
totally causal system [Gesamtkausalsystem] of things.”33

Troeltsch, in common with many other observers, cites Henri
Bergson as perhaps the most important—and the only nonGerman—
source of the movement against “all suffocating determinism.”
“A general sigh of relief follows almost audibly the ever stronger
establishment of this system.”’3*

If now we draw all that together, the freedom from positivistic causal-
ism and determinism, the overcoming of neo-Kantian formalism, . . .
the orientation toward immediate experience of unanalyzable but
understandable cultural tendencies, . . . a new phenomenological pla-
tonism which through visions beholds and justifies norms and essences,
then one has all elements of the wissenschaftlichen revolution in one’s
hands. . . . It is a neoromanticism as formerly in the Sturm und Drang.35

31. A. Vierkandt, Die sozialpaedagogische Forderung der Gegenwart (Berlin,
1920), p. 20, as quoted by F. K. Ringer, “The German Universities and the Crisis
of Learning, 1918-1932” (Ph.D. diss., Harvard University, 1960), p. 145.

32. E. Troeltsch, “Die Revolution in der Wissenschaft,” Schmoller’s Jahrbuch
(Jahrbuch fiir Gesetzgebung, Verwaltung . . .), 45 (1921), 1001-1030. Reprinted
in Troeltsch’s Gesammelte Schriften, Vol. 4: Aufsitze zur Geistesgeschichte
und Religionssoziologie, ed. Hans Baron (Tiibingen, 1925; reprinted 1961),
pp- 653-677.

33. Ibid., p. 1020. Cf. Max Weber, “Science as a Vocation [1919],” From Max
Weber: Essays in Soctology, trans. and ed. H. H. Gerth and C. Wright Mills
(1946; reprinted New York, 1958), p. 142: “And today? ‘Science as the way to
nature’ would sound like blasphemy to youth. Today, youth proclaims the
opposite: redemption from the intellectualism of science in order to return to
one’s own nature and therewith to nature in general.”

34. Ibid., p. 1005.

35. Ibid., p. 1007. Or again, “The peculiarity of German thought, in the form
in which it 1s nowadays so much emphasized, both outside and inside Germany,
is primarily derived from the Romantic Movement . . . a revolution, above all,
against the whole of the mathematico-mechanical spirit of science in Western
Europe . . .” (Troeltsch, “The Idea of Natural Law and Humanity in World
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These intellectual currents, whose sources lay in the prewar
period, but which welled up immediately following Germany’s
defeat, continued to dominate the intellectual milieu in the mid-
1920’s as in the first years of the Weimar Republic. In 1927, Theodor
Litt, reviewing contemporary philosophy and its influence upon the
ideal of liberal education [Bildung], found Lebensphilosophie to be
the strongest intellectual current. It was not a system, not a school,
but a general tendency which is only to be defined by what it
opposes: “On the one hand . . . the mechanism and determinism of
a causal explanation which calculates everything in advance, makes
everything comparable, dissolves everything into elements—on the
other hand . . . the rationalism and formalism of a logical systema-
tization which deduces everything, classifies everything, subjects
everything to concepts.”3

Litt went on to point out again the often noticed parallel between
the rise of Lebensphilosophie and the “victorious breakthrough of
‘wholistic’ convictions” in biology (neovitalism) and psychology
(Gestaltism, etc.)3” It is therefore of some interest to ask what
impression a biologist-philosopher of these convictions received of
the Weimar intellectual milieu. Eloquent in this connection is Hans

Politics [1922],” in Otto Gierke, Natural Law and the Theory of Society, 1500-
1800, trans. E. Barker [Cambridge, 1934; reprinted Boston, 1957], pp. 201-222,
on 210.) Troeltsch emphasized (op. cit. [note 32], pp. 1003-1004, 1028-1029),
that this “Revolution in der Wissenschaft” was confined to the Geisteswissen-
schaften, that the revolutionary innovations in natural science had no clear
weltanschaulich significance, and he insisted that the close connection of the
natural sciences with technology would prevent their sloughing off rigorous
methods, or backsliding into “Naturphilosophie” and dilettantism. But, one
would ask Troeltsch, what if, under the influence of these same intellectual
currents, the exact scientists should repudiate their connection with technology—
as indeed they did. Could we then expect some parallel to the romantic physics
of the early nineteenth century?

36. Th. Litt, Die Philosophie der Gegenwart und ihr Einfluss auf das Bil-
dungsideal, 2nd ed. (Leipzig, 1927), pp. 32-33. Cf. Friedrich Meinecke, “Uber
Spengler’s Geschichtsbetrachtung,” Wissen und Leben, 16 (1923), 549-561, as
reprinted in Meinecke’s Werke, 4 (Stuttgart, 1959), 181-195, characterizing the
mood of the times: “One is also tired of having only interconnections of cause
and effect [Ursache und Wirkung] demonstrated over and over again according
to rational methods of cognition, and tired of performing such demonstrations
oneself; one is of the opinion that there is a great deal more in life and
humanity than an apparatus of mechanical causality [Kausalititen]. One has
become tired of knowing and thirsty for living. . . .”

87. Litt, loc. cit.
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Driesch’s introduction to Man and the Universe (1928); for despite
his vitalism, wholism, and idealism he too felt the milieu to be
hostile to science and reason. Recognizing that it is “unfashionable”
to take account of the results of natural science and that he will be
put down as betraying his origin as a scientist, he nonetheless accepts
the characterization of his method by the opprobrious epithet
“rational” and holds that “‘the modern contempt for [natural] science
is due to the fact that its champions take the concept in too narrow
a sense, namely, as denoting a mechanistic view of the world.”3®

The historian of science may feel impelled to object that it is a
most serious misconception to regard physics after 1900 as “mecha-
nistic,” and that it is a complete misunderstanding of positivism to
equate it with mechanism, materialism, or even rationalism. Indeed
it is difficult to understand how contemporary observers generally
failed to recognize in Mach, Ostwald, and their cohorts a quasi-
romantic movement parallel in several respects to Lebensphilo-
sophie®® But all such objections are, of course, entirely beside the
point. The relevant question is only what image the educated public
held of the physical scientist and his world view. The image of the
mechanistic, rationalistic causalist led inevitably to a negative
valuation.

I.3. Intellectual Allies: Vienna Circle and Bauhaus

But can this picture of the physical scientist’s intellectual milieu
be accurate? When we say ‘“Weimar culture” do we not immediately
think also of the Vienna Circle and logical positivism, of the
Bauhaus and functionalism, as its typical expressions? And were not
these movements inherently congenial to rational analysis and the
achievements of modern physical science and technology?

Assuredly the Vienna Circle, with its goal of a “‘wissenschaftliche

88. H. Driesch, Der Mensch und die Welt (Leipzig, 1928), trans. by W.].
Johnson as Man and the Universe (London, 1929), pp. 5-8. Cf. Karl Jaspers,
Die geistige Situation der Gegenwart (Berlin-Leipzig, 1932), trans. by E. and
C. Paul as Man in the Modern Age (New York, 1933), p. 159: “Anti-science
stalks abroad today amid all parties and sects and manifests its influence among
persons of the most diversified outlooks, pulverizing the very substance of
rational human existence.”

39. Stephen G. Brush, “Thermodynamics and History,” The Graduate Jour-
nal, 7 (1967), 477-565, on 530.
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Weltauffassung” based upon empiricism and logical atomistic anal-
ysis of conceptual structures, had a very “positive” attitude toward
the physical sciences and mathematics. But how characteristic was
their brand of philosophy? We are sometimes led to believe that
logical positivism, which in fact emerged as a coherent program only
in 1929/30, was the dominant current in German philosophy
throughout the 1920’s. Thus H. Stuart Hughes has the movement in
full flower by the early 1920’s and represents Ludwig Wittgenstein’s
Tractatus Logico-Philosophicus, of which the German edition (1921)
lay virtually unread in the final number of Ostwald’s defunct
Annalen der Naturphilosophie, as ‘“the most influential philo-
sophical work of the post-war years. . . . [T]he neo-positivists . . .
were able to rehabilitate the scientific method in philosophy . . . and
for another two decades Europe was to be without a philosophy that
could speak to the ordinary citizen. . . .”’%0

One need, however, only glance at the manifestos of the Vienna
Circle in order to recognize that Hughes has utterly misrepresented
the case. In Wissenschaftliche Weltauffassung: Der Wiener Kreis,
the brochure with which in 1929 the circle first came before the
public, “their tone,” as Ringer rightly points out, “was that of
exasperated outsiders.”*' Indeed the opening lines tell us: “Many
assert that metaphysical and theologizing thinking, not only in
everyday life, but also in science and scholarship [in der Wissen-
schaft], are today again increasing. . . . The assertion itself is easily
confirmed by a glance at the themes of lectures at the universities

40. H.S. Hughes, Consciousness and Society. The Reorientation of European
Social Thought, 1890-1930 (New York, 1958; reprinted New York, n.d.), pp.
399-401. Before we accept as fact that the “ordinary citizen” was deserted by
philosophy we should hear what Heinrich Rickert had to say on this score in
1920: “The concept which today dominates the general intellectual atmosphere
[die Durchschnittsmeinungen] in an especially high degree seems to us to be
best designated by the expression life. For some time now it has become ever
more frequently used, and plays a great role not only among the popular
writers, but also among academic philosophers. ‘Erlebnis’ and ‘lebendig’ are
favorite words, and there is no opinion which is counted so modern as that it
is the task of philosophy to give a doctrine of life, which, shaping itself vitally
and genuinely out of experience, is capable of being used by the living human
being.” (Die Philosophie des Lebens. Darstellung und Kritik der philosophi-
schen Modestromungen unserer Zeit. [Tiibingen, 1920], p. 4.)

41. Ringer, op. cit. (note 28), p. 308.
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and at the titles of philosophical publications.”#> Writing in 1931
for their Schriften zur Wissenschaftlichen Weltauffassung, Philipp
Frank, the one professional physicist in the group, repeatedly cited
and quoted the “Ganzheitsphilosophie” of Othmar Spann’s Kate-
gorienlehre (1924) as characteristic of the negative valuation of natu-
ral science and mathematics in the prevalent “‘school philosophy.”

To the discipline which depicts things by means of merely external
(quantitative) features the essence of things remains eternally foreign.
This is the key to why mathematical-causal natural science is not a
comprehending, mentally creative discipline as the Geisteswissenschaf-
ten are. . . . The quantifying, so-called exact, investigation is on the
contrary merely measurement and, since it ignores the essence of things
and must decompose them into magnitudes in order to inventory them,
it does not deserve the name Wissenschaft in the same high sense as
the Geisteswissenschaften. ... The question of utility and achieved goals
is one thing, the worth [Wiirde] of genuine Wissenschaften concerned
with totality and essence is another. Such worth modern mathematical
natural science does not possess today.43

Far from dominating German philosophy in the 1920’s, the
Vienna Circle and the corresponding group in Berlin—the Gesell-
schaft fiir empirische Philosophie around Hans Reichenbach and
Richard von Mises—with their high positive valuation of mathema-
tical natural science represented a rather late and distinctly marginal
movement. The impression which in 1929 Sidney Hook brought
back to the United States from a year of philosophical study in
Germany was that almost all the contemporary schools “are amaz-
ingly indifferent to the methods and results of modern physical
science.” Worse, “The attitude of the German Philosopher to science
is not always one of indifference. It is often an attitude of open
hostility.” The writings of Hans Reichenbach would, Hook thought,
be of great interest to the American reader, but in Germany
Reichenbach is “ignored by academic philosophers as are all of his

42. Verein Ernst Mach, Wissenschaftliche Weltauffassung. Der Wiener Kreis
(Vienna, 1929), 63 pp., on 9.

48. O. Spann, Kategorienlehre (1924), as quoted by P. Frank, Das Kausal-
gesetz und seine Grenzen, Schriften zur wissenschaftlichen Weltauffassung, Band
6 (Vienna, 1932), pp. 54-55.
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