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 Conference: The Cultural Alchemy of the Exact Sciences:  

Revisiting the Forman Thesis,  

March 2007  
Paul Forman’s article “Weimar Culture, Causality, and Quantum Theory, 1918-

1927” (Forman 1971) permanently changed the disciplinary landscape of the 

history and philosophy of science. Commonly called the Forman thesis, it 

profoundly affected the work of a generation of historians and philosophers of 

physics. As a classic essay in the “externalist” history of science (so the paper is 

usually read), it contributed just as significantly to the appeal of the new 

sociology of scientific knowledge. It helped define the cultural history of 

science that spread through the field in the 1980s and 1990s, and it has been a 

touchstone for general historians of Germany and continental Europe seeking 

contact with science.  

Although one of the most frequently cited works in the field, the Forman thesis 

nevertheless cannot be considered universally accepted. On the contrary, it 

remains as controversial as it is famous, the subject of polarized opinions and 

scholarly positions. Indeed, its contested nature is responsible for its ongoing 

influence, as it continues to spark methodological discussion and inspire new 

empirical studies. The current state of that debate, including some exciting 

recent contributions of younger scholars, leads us to propose our conference as 

a venue where different lines of research and reflection can be brought into 

productive exchange. Its tangible products will be two cohesive collections of 

conference papers, in both English and German, to serve the discipline at large.  

Forman’s study surveyed the cultural milieu and social standing of physical and 

mathematical sciences in Germany during the first years of the Weimar 

Republic, immediately following the nation’s defeat in World War I and the 

collapse of the old Imperial regime. The 2  



postwar national crisis – social, economic, cultural, and intellectual at once – 

helped stir up a general hostility of the educated German elite towards ideas of 

progress, rationality, modernity, materialism, and determinism. This cultural 

climate affected the generation of physicists and mathematicians who 

subsequently played the leading role in a great scientific breakthrough, the 

creation of quantum mechanics. In particular, as one of his boldest claims, 

Forman argued that a key feature of the new quantum theory – its 

indeterministic, acausal laws governing the behavior of electrons and other 

subatomic particles – came as a result of a deliberate adaptation of exact 

scientists to hostile cultural surroundings, as a way of improving their own 

social standing. In the process they abandoned some of the long-cherished 

ideals of the scientific enterprise, such as causality, in favor of more irrationalist 

lines of thought. These culturally laden ideas became part and parcel of the 

conventional understanding of the quantum theory, known as the Copenhagen 

interpretation.  

Forman’s 1971 study is arguably – with the possible exception of Boris 

Hessen’s “Social and Economic Roots of Newton’s Principia” – the most 

influential single journal article ever published in the history and philosophy of 

science. One of the most frequently cited papers in the field’s literature, it has a 

long and consistent career, as the Social Science Citation Index confirms. 

Thirty-five years after its appearance, “Weimar Culture” remains a classic, 

while never ceasing to be controversial. It continues to provoke new scholarship 

– supporting as well as oppositional – and to influence new research. These 

fields in which its impact has been most felt can be grouped into four 

categories. 3  



1. The historiography of modern physics.  

Professional historiography of the quantum revolution was just emerging 

when the Forman thesis was being forged (cf. Forman 1967). The field was 

shaped at its inception by Kuhn, J.L. Heilbron, and Forman himself (Kuhn 

1978, Heilbron and Kuhn 1969, Forman, Heilbron, and Weart 1975) and by the 

creation of the monumental Archive for History of Quantum Physics (AHQP) 

(Kuhn et al. 1967). Forman’s article, appearing at a crucial moment, helped set 

the terms for the discussion, providing critical impulses to key papers (e.g., 

Brush 1980, Heilbron 1985) and fodder for scholarly controversy (Hendry 1980, 

Kraft and Kroes 1984). It has continued to exercise influence as obligatory 

reading for students and scholars working on the history of quantum mechanics 

(von Meyenn 1994, cf. Sanchez-Ron 1984).  

Since then, the burgeoning field, coming into its own, has produced 

highly detailed empirical studies of many aspects of the story, including its 

technical formalism (Darrigol 1992, Mehra and Rechenberg 1982ff, and dozens 

of individual articles), its philosophical background (Beller 1983, 1985, 1988, 

1990, Hendry 1984, Wise 1987), and its political and institutional settings 

(Forman 1973, 1974, Robertson 1979, Eckert 1993, Kirchhoff 2003). It has 

been enriched by thorough biographies of major participants (Heilbron 1986, 

Dresden 1987, Cassidy 1992, Enz 2002) and editions of their correspondence 

(Pauli 1979ff). It has also been stretched by recent scholarship pressing some of 

its suggestions on the cultural environment of physics, exploring other figures 

or pushing its questions back to the pre-Weimar period (Wise 1994, Beyler 

1994, Stölzner 2001, Schirrmacher 2001, 2002, Wolff 2003, Seth 2003, Carson 

2003, Coen 2004, Jurkowitz 2005, Staley 2005). The much broader empirical 

basis made available by 4  



these studies makes it possible to revisit Forman’s original ideas, drawn 

from a particular set of sources, and to assess in what respects they should be 

sustained, disproved, or revised.  

2. Cultural and political contexts of science in comparative perspective.  

Forman’s article has been no less transformative for cultural and political 

studies of early twentieth-century science. For the history of science in Weimar 

Germany, the essay has been a foundational text, as the cultural milieu operative 

for Forman’s physicists has been generalized to cases beyond the exact 

sciences. This can be seen not just in the universality of direct citations to 

“Weimar Culture” (even beyond specialist historians of science – e.g., 

Schiemann 1996), but in the pattern of reference to specific works of German 

history it made central to the cultural contextualization of science (Ringer 1969, 

Stern 1961, Mosse 1964). So even when historians do not accept Forman’s 

thesis in its radical formulation, they have generally relied and built upon his 

depiction of the atmosphere and setting of the scientific enterprise in Germany 

of the 1920s, and similar ideological and political issues have since been 

highlighted in studies of other scientific disciplines, such as biology and 

psychology (Harwood 1993, 1996, Ash 1995, Beyler 1996, Harrington 1996, 

Hopwood 1997, Hessenbruch 2000, Timmerman 2001). Forman’s ideas have 

been tested for utility, further, in a larger chronological frame of German history 

outside the Weimar period per se, either in the preceding Kaiserreich, where its 

reception has been more ambivalent, or in the following Third Reich and the 

post-WWII era, where its diagnosis of scientific accommodation to political and 

cultural reaction has been extremely influential (McCormmach 1982, Nyhart 

1998, Daum 1998; Beyerchen 1977, Beyerchen 1992, Fischer 2000, Beyler 

2003). Its ongoing relevance is conspicuous in the newly emerging attempts at 5  



synthetic accounts, especially those volumes that have reached out to 

German cultural and political history more broadly (Metzler 2000, vom Bruch 

and Kaderas 2002, Trischler and Walker forthcoming). Yet this field, too, has 

been enormously enriched by detailed empirical studies, and these call out for 

more than easy synthesis. At the same time, the larger historical literature on 

German modernity has shifted direction away from the sources on which 

Forman relied. These circumstances invite a new look at the Forman thesis as an 

account of Weimar science.  

Large problems remain, too, in cross-cultural comparisons. Although 

primarily a German invention, quantum mechanics almost immediately spread 

internationally, to countries and cultures with very different political and 

ideological values and climates. Already the closely related case of Denmark, 

where many of the authors of quantum mechanics worked, creates some 

difficulties for the Forman thesis. Authors studying the reception of quantum 

physics in other countries, such as Great Britain, France, United States, the 

Soviet Union, or Japan, have often found Forman’s ideas heuristically important 

and illuminating, but more often by the way of contrast rather than by direct 

applicability to other contexts (Ringer 1986, Pestre 1984, Nye 1997, Schweber 

1986, Cartwright 1988, Vucinich 1980, Cross 1991, Kojevnikov 1999, Hall 

1999, Ito 2002). The question how much of the original ideological and cultural 

baggage was carried along in the theory’s global reception, and how much of it 

is changed on the way, requires further investigation. This double move, to 

revisit the transnational spread of science at the same time as its local 

contextualization, can be carried out for no example so thoroughly as for 

Forman’s case of quantum mechanics. 6  



3. Philosophical interpretation.  

Attitudes towards the philosophical interpretation of the quantum theory 

have likewise undergone dramatic changes since the Forman thesis was 

published. In the early 1970s, the Copenhagen interpretation was dominant and 

the acausal vision of quantum laws was almost universally recognized as 

belonging to the core formalism of the theory. Thanks largely to the works by 

David Bohm and John Bell – the latter actually cited Forman’s thesis in one of 

his papers (Bell 1982) – physicists’ views have changed in the direction of 

philosophical pluralism, within which different interpretations of quantum 

theory, from causal and deterministic alternatives to the more outré “many-

world interpretation,” are considered possible. Philosophers of science, such as 

Mara Beller (1999) and James Cushing (1994), have argued that some important 

aspects of the Copenhagen interpretation were historically contingent, thereby 

accepting the possibility of cultural influence, albeit principally on 

developments they consider misguided. Some of Forman’s own work 

(particularly Forman 1984) has similar overtones. The topic is manifestly one 

that can engage historians and philosophers in productive dialogue.  

4. Sociological approaches.  

Without this necessarily having been the author’s intent, the Forman 

thesis played an important role in the spread of the sociology of scientific 

knowledge in the 1980s. Many of the pioneers of the new sociological approach 

referred to the case of quantum acausality as the single most powerful 

demonstration of the far-reaching influence of social factors on the hard 

theoretical core of scientific knowledge (Bloor 1981, Collins 1981, Shapin 

1992). Despite decades of research and the wide acceptance and many 

applications of sociological approaches 7  



in contemporary science studies, the Forman thesis remains the most 

thoroughly investigated test case for such claims. It is also one of the most 

significant theoretically, since physics and the exact sciences are still typically 

considered a harder target than the life and human sciences.  

In the broader social and cultural history of science, into which the 

sociology of scientific knowledge has partly been folded, a vast range of new 

methodologies have been advanced since “Weimar culture.” The mechanisms of 

societal shaping of science, as Forman presumed them to operate, have been 

expanded and rethought. In particular, the strongly causal models of influence 

and interest characteristic of the early years of the sociological program have 

been supplemented by (or watered down to) more causally modest accounts of 

resources and resonances. Even as Forman’s analysis has been cited, his 

explanatory scheme has been scrutinized and modified (Wise unpublished). The 

Forman thesis remains an exemplary site for reflections on the shifting role of 

sociological approaches and other changes underway in the methodology in 

science studies. 8  
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