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“Emergence”: This illustration by  
James O’Brien symbolically depicts the 
concept of emergence, the appearance of 
novel and complex behavior arising from 
the interaction of simple and fundamental 
components. The rise of complexity out  
of simplicity is depicted here by the 
contrasting red explosion of planets, moons, 
and stars, emerging from a blue sea of 
molecules, atoms, and other fundamental 
particles. Illustration © 2021 James O’Brien
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Introduction

The thirteenth research report of the Max Planck Institute for the History of Science 
(MPIWG) presents the main outcomes of the Institute’s research during the years 
2018 to 2020. Since its foundation in 1994, the Institute has become a truly interna-
tional institution where researchers, guests, and visitors convene to debate innovative 
and fundamental questions of the historical development of science, technology, and 
medicine. Its brand is historical epistemology. By continuously organizing new proj-
ects and refining and innovating its methods, the Institute has established itself as a 
well-respected and leading site for historical research, well integrated into the wider 
academic communities interested in the history and sociology of knowledge—not 
only in Berlin, Germany, and Europe but also globally. 

The report covers three years, during which the Institute witnessed the arrival of 
many researchers initializing new projects, and the departure of their predecessors to 
follow rising career paths. A new structure has been chosen for the report focusing on 
the chief lines of research at the Institute. It presents main activities and scientific 
outputs conducted during the reporting period in their wider context, while also elu-
cidating links between the various units. With this new format, we intend to show 
that history, sociology, anthropology, and the sciences themselves stand to benefit 
from joining forces. Together, they can reach an in-depth understanding of knowl-
edge dynamics and address some of the burning issues facing society today. Among 
these are the challenges of the climate crisis and the Anthropocene, rising inequali-
ties, polarization in societies, massive changes in science and society wrought by 
digitalization, and health issues, including those related to the current pandemic.

During the evaluation period, research at the MPIWG, in its full breadth, reached 
this goal in new ways. Dedicated to studying the historical development of practices 
and categories of knowledge, the Institute is directly positioned to illuminate the role 
that science plays in current debates. In revealing how practices and fields of science 
have been embedded within cultural contexts, its research sheds light on how these 
debates are being framed and carried out, and on how  policy decisions are being 
made. Moreover, the challenges posed to scientific research by today’s crises spurred 
the Institute to respond by deepening its commitment to collaboration across disci-
plines. The aim is to more robustly rethink the structural premises of research into 
the  historical dimensions of science, in order to better understand scientific fields  
crucial to our present. Department I made new insights into the history of industrial 
practices, resource management, and the longue-durée changes of the Anthropocene.  
Department II concluded investigations on data and rules. Department III dedicated 
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its attention to historical inequalities of owning knowledge and the way animals have 
been used as materials and subjects of science. 

A constituent element of the national and international role of the MPIWG within 
debates on science, knowledge, and history is its attractiveness for junior researchers. 
The three independent Research Groups hosted in the evaluation period played a 
large part in expanding the agendas of the historiography of science. In “Epistemes of 
Modern Acoustics,” Viktoria Tkaczyk successfully concluded her research program 
on the history of sound. In “Experience in the Premodern Sciences of Soul and Body  
ca. 800–1650,” Katja Krause unpacked the global role of experience in early modern 
times. In the Research Group “Historical Epistemology of the Final Theory Program” 
under the leadership of Alexander Blum, an interdisciplinary collaboration with the 
Albert Einstein Institute (Potsdam), researchers explored a broad focus ranging from 
nonempirical to mathematical and antireductionist physics. Furthermore, the Insti-
tute became home to a Lise Meitner Research Group in 2020, “China in the Global 
System of Science.” This format was created by the Max Planck Society to attract  
excellent female researchers. Led by Anna Lisa Ahlers, the Group focuses on the 
societal environment and the social dynamics of science and scholarship in twenty-
first century China and beyond.

Projects such as the History of the Max Planck Society, the ongoing engagement of 
the two emeritus directors, Hans-Jörg Rheinberger and Lorraine Daston, our external 
scientific member Glenn W. Most, and Max Planck Fellow Gerd Graßhoff have made 
substantial contributions to the research profile of the MPIWG and have helped to 
forge links between different approaches. Moreover, within the reporting period the 
MPIWG was able to bring on board Sophia Roosth in the framework of the Max 
Planck Sabbatical Award. The Max Planck Sabbatical Award  offers scientists the  
opportunity to explore the possibilities of working at a research institute and to coop-
erate closely with the MPIWG over two years. 

In 2020, the Institute defined “knowledge” in a more comprehensive sense as  
the core topic in furthering its fruitful collaboration with three Berlin universities 
(the Technische Universität Berlin, the Freie Universität Berlin, and the Humboldt-
Universität zu  Berlin under the auspices of the Berlin Center for the History of 
Knowledge). Together, these four institutions applied successfully to establish an  
International Max Planck Research School (IMPRS) on “Knowledge and Its Resources: 
Historical Reciprocities.” Among the epistemic resources to be analyzed, we have 
highlighted ones that impact substantially upon the creation, maintenance, and ad-
vancement of knowledge and its reciprocal effects on human culture. These range 
from raw materials, artifacts, material objects, and instruments to human skills, 
ideas, and practices, and to personal networks and large-scale technological infra-
structures. Starting in 2022, the IMPRS “Knowledge and Its Resources” will focus on 
disentangling interrelationships between knowledge production and its resources 
from a long-term perspective that expressly affords a sensitivity to and appreciation of 
local and global specificities.

This new international training center has the goal of educating a new generation 
of globally informed historians of science, and it will further strengthen the strong 
embedding of the MPIWG in the Berlin community and both nationally and interna-
tionally. This is reflected in the growing community and network around the MPIWG, 
which gathered on site on May 17, 2019, for its twenty-fifth anniversary, in a celebra-

Introduction
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tion including video statements and greetings from around the world that were docu-
mented on the Institute’s website; and then again on June 21, 2019, on the occasion of 
the retirement of Lorraine Daston as director of Department II—at a time when the 
opportunity to organize and attend a large gathering was still being taken for granted.

As the pandemic unfolded in 2020, researchers—and engaged staff—stood together 
and stood up for their community and its interest in the history of science. The Insti-
tute’s long experience in virtual formats and its interest in reorganizing sources with 
new digital tools facilitated this technical shift and allowed an almost seamless transi-
tion. We are both proud and grateful to have been able to operate continuously. 
Among the many highlights of this period was a series of video statements, History 
of Science on Call: Listening, Attending, Acting. Aggregating two streams of infor-
mation—research and education—this initiative highlighted how actors in crisis have 
historically assessed the role of knowledge in significantly different ways, thus provid-
ing an important resource for the role of science in our modern society. Indeed, ex-
change via electronic media has taken on a new role during the pandemic, both for 
collaboration and public communication. An example is the organization of a physi-
cal and virtual exhibition by Department I, Leonardo’s Intellectual Cosmos, in col-
laboration with the Staatsbibliothek zu Berlin and the Museo Galileo in Florence, 
which attracted much attention despite the constraints of the pandemic. 

	Such initiatives on present and past themes show how the Institute has used both 
the need to adjust to the current practical circumstances and the urge for digitization 
as opportunities to expand our audience. The Institute continues to be a place for  
reflected dialogue about the role of science in the past and present, especially given 
recent attempts to question the trust placed in science. It provides solid structures 
and collaborative work environments allowing new projects to emerge and its varied 
initiatives to thrive. The result is interdisciplinary research that is both at the leading 
edge and nexus of a global intellectual community.

Introduction
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Structural Changes in Systems of Knowledge 

Introduction

Department I continues to pursue its long-standing tradition of research on struc-
tural changes of systems of knowledge, taking into account the mental, material, and 
social dimensions of knowledge systems. Following a trajectory initiated almost a 
decade ago, in the period covered by this report the focus of research of Department I 
has shifted even more toward questions of the role of science and technology for the 
dynamics shaping the Anthropocene, the epoch of Earth history marked by the plan-
etary impact of humanity. Science and technology have played a key role in how hu-
manity has become a geological force. They are quintessential to the functioning of 
the technosphere: the human-created fabric of industrial technologies, infrastruc-
tures, social institutions, and powers that has grown out of earlier forms of human 
“niche construction,” and that now functions on a magnitude equivalent to that of the 
natural Earth spheres, such as the biosphere or hydrosphere, and increasingly inter-
acts with them. We cannot understand the escalating step changes of human civiliza-
tion and sociocultural evolution unless we understand the interlaced dynamics of 
technological and scientific developments and the way they have profoundly impacted 
the relationship between humans and the global environment.

When and how did science and technology begin to play their role as drivers of the 
Anthropocene? When did the technosphere historically come into being? How did 
societal structures and knowledge systems interact under different historical and cul-
tural circumstances, and which historical processes have amplified the planetary im-
pact of science? When and how did the economy of knowledge become entangled 
with the material economy to give rise to the self-reinforcing dynamics fueling the 
technosphere? These are some of the key questions concerning a history of the sci-
ence for the Anthropocene. The historical dynamics of the Anthropocene, however, 
can hardly be understood without expanding the history of science to a history of 
knowledge—pioneered by the Department in the past decades—nor without taking 
into account long-term development processes and global history, which have been at 
the center of our research since the founding of the Institute.

In pursuing our questions, we have developed and used innovative methods of inves-
tigation. Intercultural comparison, global history, longitudinal studies, and the most 
advanced tools of the computational humanities have long been among the method-
ological arsenal of the Department. More recently, members of the Department have 
pioneered novel, computer-assisted approaches to historical network analysis, open-

Early modern organization of knowledge 
mirrored in the library system of the  
University Library of Leiden in 1610. On 
the left: mathematici, philosophi, literatores, 
and theologi. On the right: historici, medici, 
and iurisconsulti. Engraving by Woudanus 
in Stedeboeck der Nederlanden (Amster-
dam: Willem Blaeu, 1649). Public domain.
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ing up entirely new perspectives on the combination of interpretative historical stud-
ies and quantitative data analysis. Research endeavors in the Department operate at 
the forefront of machine learning and its employment for historical investigations. 

Cooperation
Most of the Department’s research projects are pursued in the context of wide-
ranging international cooperation, not only within the history of science commu-
nity, but also with scholars and institutions from fields ranging from archeology, 
various disciplines of history and philology, via computer science, mathematics, 
and the Earth sciences, to cultural anthropology, human geography, and media 
studies. Some of our projects are supported by external funding, for example, the 
CRC “Episteme in Motion” at the Freie Universität Berlin (DFG), or the exhibition 
project “Leonardo’s Intellectual Cosmos” (NOMIS Foundation). Others are pursued 
in the context of or as contributions to larger research endeavors, such as the project 
on the history of the Max Planck Society. To secure the outcomes of its digital 
projects, the Department is involved in major European endeavors to create a 
European infrastructure for the arts and humanities (DARIAH-EU) and is partici-
pating in the creation of consortia (NFDI4Objects) for the national research data 
infrastructure NFDI. For all activities related to the Anthropocene, the Haus der 
Kulturen der Welt (HKW) in Berlin has been a crucial cooperation partner.

The challenge of the Anthropocene for the history of science lies not only in new 
questions, topics, and methodological approaches. The history of science also gains 
new opportunities to use its insights and reflective potential to develop innovative 
knowledge economies, in particular with a view to a possible reorientation of the cur-
rent knowledge economy away from increasingly specialized, fragmented knowledge 
production and toward one with greater global responsibility and more reflection, 
emphasizing local perspectives and historical contexts. In the period covered by this 
report, we have continued to test such new forms of cooperative knowledge produc-
tion together with the Haus der Kulturen der Welt in Berlin within the framework of 
the joint platform “Anthropocene Curriculum.” This platform serves as a laboratory 
for exploring new forms of research and education, involving a great number of inter-
national scientists and artists, and has meanwhile become a global undertaking with 
numerous spin-off projects around the world.

The following report follows a roughly chronological order, beginning with the roots 
of the technosphere in prehistory and the early urban civilizations of Egypt, Mesopo-
tamia, ancient Rome, and China to explore the conditions for the beginning of the 
long-term expansion of science and technology. We next turn to premodern cultures 
of religious knowledge, for which we show how the entanglement of different systems 
of knowledge may lead to a sharpening of cultural boundaries and, at the same time, 
create new spaces for intercultural dialogue and further facilitate the transmission of 
knowledge. 

Department I

14 	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 



A central project of the Department is dedicated to the knowledge network shaped by 
a key text of medieval and early modern astronomy, Sacrobosco’s Sphere. Here we 
show how network dynamics contribute to a homogenization of knowledge, creating 
a shared scientific culture depending on and fostering, in a feedback loop, the mobil-
ity of knowledge and people. This theme is also central to the project on Leonardo’s 
intellectual cosmos, as well as to our investigations of the knowledge circulation in 
the context of the Jesuit mission to China. 

Our investigations of the relationships between colonialism, the Industrial Revo-
lution, and energy transitions have revealed how the entanglement between different 
types of knowledge—for example, between geological and chemical knowledge—
have favored feedback loops between the knowledge economy and the material econ-
omy. We were able to further demonstrate the mutual reinforcement between techno-
scientific developments and network effects as a consequence of the increasing 
connectivity among different parts of the world in the eighteenth and nineteenth cen-
turies, and as fostering both the further expansion and homogenization of the tech-
nosphere and launching the planet into the Anthropocene. Seen through this prism, 
the onset of the “Great Acceleration” (the exponential rise of socioeconomic activity, 
resource consumption, and the destruction of natural ecosystems that began in the 
period following World War II) is the point at which such connectivity becomes the 
momentous inflection point of human and Earth-system history that is now com-
monly labelled as the Anthropocene. The transdisciplinary project investigating the 
Mississippi River Basin as a model region for the historical interplay of colonial, in-
dustrial, and agricultural transformations over many centuries serves as an example 
of such mutual reinforcement, as does the rise of the environmental and Earth system 
sciences during the Cold War era. The rapid development of particular branches of 
physics in that same period set another incentive to test our analytical methods for 
understanding the network dynamics of the regulative mechanisms of knowledge 
economies. Finally, our studies of Anthropocene dynamics have brought us to lay the 
foundations of a new discipline, “geoanthropology,” which integrates perspectives 
and methods of the Earth system sciences with those of the social sciences and the 
humanities.

Structural Changes in Systems of Knowledge 
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Research Results of Department I

In keeping with and expanding on the Department’s long-standing emphasis on the 
deep historical roots of the knowledge dynamics responsible for the expansion of sci-
ence and technology, and thus for the emergence of the technosphere, we have col-
laborated with the Deutsches Archäologisches Institut (DAI) in extending the tempo-
ral scope of our studies beyond the historical period to include prehistoric 
developments. In the context of the project Digital Atlas of Innovations, for instance, 
we have examined weighing in order to study the beginning of measurement as a 
fundamental knowledge practice in Egypt around the transition from the predynastic 
to the dynastic period (ca. 3000 BCE).

Evidence has been gathered indicating that abstract weighing was preceded by and 
emerged from concrete or protoweighing, that is, from the direct comparison of  
objects according to their weight. We suggest our evidence indicates a typical pattern 
for disruptive innovations, in which concrete weighing started out in a niche as a  
solution to the initially somewhat marginal problem of rationing wool. Among the 
socioeconomic factors that preconditioned the transition from concrete to abstract 
weighing—and the quick rise of the latter to a dominant technology—was the forma-
tion of increasingly complex modes of exchange and production. The determination 
of quantity played an ever-more important role over the course of the fifth millen
nium BCE, such as in metallurgy or in the distribution of goods in the newly emerg-
ing, centrally administered city-states. Abstract measurement furthermore hinged on 
availability of the means to symbolically record and store the results of measure-
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Graphic: Jochen Büttner.
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ments, which emerged with the development of protowriting in the second half of the 
fifth millennium BCE. Abstract weighing did not only result in a quantitative concept 
of weight. Almost instantaneously, the new technological knowledge became entan-
gled with the material economy in a profound way: equivalencies to precious metals 
specified by weight provided an entirely new way of determining value. Weighing, as 
we have explicated in detail, thus paved the way  
to a precoinage monetary economy that would 
quickly and disruptively reshape the Bronze Age 
world.

The next 2,500 years in the development of 
weighing are characterized by a high path depen-
dence. As weighing technology spread and im-
proved, it remained based on a single principle: 
that of the equal armed balance. This only 
changed around 500 BCE when balances with 
variable arm length were introduced. A first type 
of such a balance, known as the Besmer, was used 
already in the ancient Greek world where it pro-
vided crucial stimulus for the emergence of one of the first theories of mechanics. It 
remained, however, a marginal technology and in the first century BCE, the Besmer 
was superseded by the Roman steelyard. The latter allowed for rapid weighing with 
adequate precision over a wide weighing range, while at the same time being easily 
transportable, which would explain the quick ascent of the innovation to the domi-
nant weighing technology, in particular in contexts of nonstationary trade. The ad-
vantages of the steelyard in weighing practice, however, came at the expense of the 
difficulty involved in the design and production of functional instruments, a problem 
that could not be solved with extant theoretical knowledge. To understand how this 
problem was solved, as part of the work of the Research Group “Between Knowledge 
and Innovation: The Unequal-Armed Balance” in the excellence cluster Topoi, we 
took 3-D scans of extant instruments in museums throughout Europe. Based on a 
computational analysis of these scans, we were able to show that the problem of how 
to manufacture functioning steelyards was solved by applying production rules that 
determined elementary relations between the relevant dimension of the instruments. 
This finding has uncovered a hitherto completely unknown characteristic of ancient 
practical knowledge and technological production. Although the practical knowl-
edge intrinsic to this mode of production was in a strong sense quantitative, it was 
not, however, theoretically founded. Furthermore, we could show that the stabiliza-
tion, stratification, and circulation of such complex practical production knowledge 
depended on the existence of the synchronically and diachronically stable and regula-
tory infrastructures provided by the Roman Empire.

After the decline of the Roman Empire, in the Merovingian period, steelyards were 
manufactured in only simplified form, with just a single fulcrum. The instrument 
thus lost its specific advantage, resulting in the remarginalization of its particular 
technology. It was only in the High Middle Ages that the steelyard reentered the Latin 
West through the Islamicate world, where production knowledge from antiquity had 
been preserved and further developed. In the medieval Islamic sciences, a genre of 
texts emerged that combined the description of mechanical practices with a treat-

http://www.topoi.org/project/d-5-5/

Top image: Steelyard balance from Pompeii 
in the Museo Archeologico Nazionale, 
Naples (inv. no. unknown, photo: Jochen 
Büttner).  
Bottom image: model of the same balance, 
created on the basis of 3-D scan data, and 
the geometric construction scheme of the 
same object, as reconstructed on the basis  
of a computational analysis of the model.

Structural Changes in Systems of Knowledge 
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ment of the foundation of theoretical mechanics going back to Greek antiquity.  
A fresh analysis of the most prominent text of this genre, Al-Khazini’s Balance of 
Wisdom, newly translated by the project members, has allowed for a more precise 
assessment of the relation of theory and practice in the text. It has been demonstrated 
that the Balance of Wisdom includes concepts that are completely absent from ancient 
Greek theories of mechanics, and that can be traced to the workshops and knowledge 
of the medieval Islamic scale builders. In this text, which emerged in a cultural setting 
fundamentally different from that of the ancient Greek and Roman periods, we thus 
encounter a genuine precursor of engineering knowledge as is familiar from later 
periods, namely, scientifically informed knowledge geared toward solving practical 
problems.

In view of this historical dynamics between different forms of practical knowledge 
(such as intuitive or rule-based knowledge) and its theoretical reflections, as well as 
the path dependence of the development of knowledge that follows from this dynamics, 
the exploration of alternative, historically given scenarios is of particular significance. 
One source documenting such an alternative is the Mohist Canon from Warring-
States China (ca. 300 BCE). The text presents a broad theory of knowledge and rea-
soning, not abstractly but by examining concrete worldly issues, including the behav-
ior of heavy objects, shadows, and mirror images, and thus documents a reflective 
abstraction from practical knowledge independent of similar developments on the west-
ern half of the Eurasian continent. The similarities and differences between the two 
traditions may have their origin on various levels of the knowledge hierarchy and its 
societal embedding. Thus, contrary to earlier claims in the literature, a passage in the 
Mohist Canon on the lever appears to be a reflection not on a weighing instrument, 
but on a practical device, such as a shoulder pole, that does not involve quantitative 
measurement. This disparity in what kind of mechanical devices were available for  
reflection may be part of an explanation for the development of a mathematized the-
ory of mechanics in Greece, and in contrast, for its absence in China. The diverging  
developments would then be a consequence of the timing of discursive-theoretical 
traditions on one hand, and technological traditions on the other: when the cultural 
conditions were favorable for the emergence of a tradition of theoretical mechanics in 
China, as documented in the few sections on mechanics in the Mohist Canon, no 
technological device embodying quantitative relations connected to the lever princi-
ple was present. 

Another level on which path-dependence plays out is that of different strands in 
the theoretical traditions themselves: the Mohist case shows that there does not have 
to be a developed deductive theory of geometry for mechanics or optics to become 
topics of a rigorous science. At the same time, the rigor of these sciences appears to 
imply a certain kind of protodeductivity as given by the specific differentiation be-
tween definitions and propositions, and a close logical, albeit not strictly deductive, 
interrelatedness of the different statements within the Mohist Canon. There are no 
historical traces of a further development of Mohist science after the Qin unification 
of the Chinese empire in the third century BCE. Yet, from the way the different topics 
are treated in the Mohist Canon, one could envision a development alternative to the 
one known from ancient Greece, a development in which geometrical, mechanical, 
and optical topics are treated with increasing rigor and breadth without one particu-
lar science pioneering the others.
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In colonial Spanish America, knowledge was transferred in the missionaries’ monas-
tic schools and brought into a hierarchy through codification, albeit in a different 
manner from China. In the early modern period, knowledge with religious connota-
tions transferred ancient knowledge and mediated between different regional tradi-
tions. Religiously and politically motivated conflicts did not lead to a complete domi-
nance of one knowledge system in the studied societies of Southern and Central 
Europe and Spanish America, but to an integration of different and differently repre-
sented dimensions of knowledge.

The hierarchies created in this process of transmission were also based on the in-
tegration of knowledge components that were deemed unacceptable in the represen-
tation of knowledge. Institutional, political, and social shifts and disruptions also 
modified the way in which the entire knowledge economy was integrated. Further-
more, material changes, such as the introduction of printing technology, played a role 
in the dynamic transformation of knowledge economies. Knowledge cultures that 
transcend religious, geographical, or political boundaries have been studied within 
the framework of the CRC “Episteme in Motion” and the research project “Con-
vivencia.”

Reflecting the research undertaken as part 
of the “Convivencia” project, this 
manuscript page shows two scholars in 
conversation in mid-sixteenth century 
Mexico: a Mexican (right) explains aspects 
of Mesoamerican culture to a European 
(left). Firenze, Biblioteca Medicea 
Laurenziana, Ms. Med. Palat. 220, f. 21v.
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One such knowledge culture transcending boundaries is the tradition of cosmologi-
cal knowledge represented by the treatises of the sphere. A large collection of such 
treatises has been investigated in the project “The Sphere: Knowledge System Evolu-
tion and the Shared Scientific Identity of Europe.” This research focuses on text-
books used at European universities to teach astronomy and cosmology between the 
thirteenth and seventeenth centuries. In particular, it investigates the edition history 
of Johannes de Sacrobosco’s Tractatus de sphaera, a thirteenth-century qualitative in-
troduction to cosmology profoundly based on al-Farghānī’s similar work on The 
Sphere. The latter reached Western culture through the exchange that took place on 
the Iberian Peninsula during the phase of Convivencia, and was translated into Latin 
during the Late Middle Ages, mostly under the title De aggregatione stellarum.

The general aim of the project is to understand the mechanisms by which scien-
tific knowledge evolved and was homogenized. While the history of science and of 
astronomy in particular tends to focus on the major accomplishments of well-known 
scientists such as Nicolaus Copernicus, Galileo Galilei, or Johannes Kepler, this re-
search reconstructs the shared knowledge of the recipients of such ideas: educated 
readers, scientists as a general category, and numerous astronomers. It was shown 
that the geocentric worldview contoured an ample frame for debate, scientific  
engagement, and knowledge evolution. It is the geocentric worldview that provided 
Europe with common scientific knowledge, which in turn is assumed to be at core of 

https://sphaera.mpiwg-berlin.mpg.de

Network of authors of text parts con-  
stituting the treatises collected in the 
Sphaera corpus, which contain, among 
others, Johannes de Sacrobosco’s 
Tractatus de sphaera. Using this 
network, it was possible to identify 
Georg Rheticus as the author of some 
of these previously anonymous texts. 
Network data and network visualization 
by Beate Federau.
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the process of identity shaping on the continent. The network-based methodology 
was applied to the early modern set of historical sources. In 2018 the corpus of sources, 
a collection of 359 university textbooks on cosmology and astronomy (1472–1650), 
was completed. Development and application of machine learning technology in the 
institutional frame of the project “BIFOLD” supported the data extraction and data 
clustering processes.

Network Theory
Members of the Department collaborated with Holger Kantz’s team at the MPI for 
the Physics of Complex Systems to reveal mechanisms by which knowledge was 
homogenized: during the period under examination, a specific cluster of texts 
became hegemonic, meaning that it was imitated throughout Europe without its 
provenance being acknowledged. Such clusters of texts began to emerge in 1530s 
Wittenberg in the cultural and scientific framework of the Reformation and are 
directly linked to figures such as Philipp Melanchthon and Georg Rheticus.

Two international Working Groups examined the social actors involved in the pro-
duction of the treatises of the corpus: authors, printers, and publishers. These groups 
reached the conclusion that the process of imitating the treatises was based on an 
increase of mutual awareness between printers and publishers in the framework of 
the academic book market, which was largely transregional from its beginning in the 
fifteenth century. Second, it was established that the role of treatise authors was not 
autonomous but dependent on the network of printers and publishers. In their role as 
university instructors, authors were able to influence how knowledge was homoge-
nized because this role implied their participation in a continuous exchange with the 
book producers, who were concerned with conceiving and designing future editions 

https://bifold.berlin

A printing press, ca. 1600. Plate from  
a print series, Nova reperta (New 
inventions of modern times), engraved 
by Jan Collaert I, after Stradanus 
(Antwerp: Theodoor Galle; Metropoli-
tan Museum of Art, Harris Brisbane 
Dick Fund, 1934).
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of the textbooks. Such trade-offs depended in turn on the number of enrolled stu-
dents, and therefore had an almost yearly cadence. In terms of market, textbooks 
were primarily conceived of only for the local market of each book producer involved. 
The research also disclosed further aspects of knowledge economy, namely the regu-
lative function of the institutions involved in the circulation and use of the treatises 
constituting the corpus: the universities. It appears that the evolutionary process of 
the treatises was bound to the normative frame decided by the universities, their 
statutes, and their habits.

Compared to the case of cosmological knowledge, in the case of mechanics other 
regulative frameworks besides the university, such as courts, confessional organiza-
tions, and engineering schools, also played an important role for knowledge evolu-
tion. In particular, it has been shown how developments in practical and theoretical 
mechanics were closely dependent on the emergence and establishment of specific 
power and decisional structures, especially on the establishment of absolutism as a form 
of power execution: absolute power was closely bound up with confessional orienta-
tions, and this in turn explains the different evolutionary paths of mechanical knowl-
edge in regions characterized by the dominance of specific religious confessions.

The fundamental role of the advent of print technology for the mobility of knowledge, 
noted above in the analysis of cosmological treatises, is at the core of another research 
endeavor, namely the reconstruction of the Library of Leonardo da Vinci. Building 
on his familiarity with a broad variety of literary and practical traditions, Leonardo 
attempted to develop what may be called a “science of practice.” In this he did not 
want to rely on mere practitioners’ rules but instead envisioned a mathematical sci-
ence that would do justice to the everyday realities faced by a practitioner, such as 
friction, material constraints, or the way human vision shapes the perception of per-
spective. His example therefore shows that the concrete relation between, on the one 
hand, practices such as engineering or painting, and on the other, the theoretical re-
flections based on them, from which a major part modern science evolved, was not 
fixed or predetermined but negotiable and open to variation at any point in history. 
And although the science that soon followed him—of Galileo and Newton—seems to 

https://www.mpiwg-berlin.mpg.de/
research/exhibition/leonardos-intelle-
ctual-cosmos-2021

The exhibition Leonardo’s Intellectual 
Cosmos was conceived by Department I  
in cooperation with the Staatsbibliothek in 
Berlin. Bottom: central view of the 
exhibition. Photo by Vivienne Rischke. 
Top: the exhibition catalogue published in 
German and English by Giunti (2021). 
Originally planned for 2020, the exhibition 
was rescheduled due to the pandemic to 
run from May 11 to July 17, 2021.
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contradict da Vinci’s vision with its remoteness from practicality, later developments 
in analytical and technical mechanics may be seen as its vindication. The variability 
of the relation between practice and theory at each point in history also means that its 
development is not one-directional.

We have thus identified the spread of printing technology as a key factor to explain 
and describe the emergence of Leonardo da Vinci’s “science of practice.” The access to 
knowledge was simplified not only because of the improved economic conditions to 
possess and use the source of knowledge—the book—but also and especially because 
the printed book became a highly mobile good on the market, thus reaching an audi-
ence of a previously unknown size.

The knowledge mobility that enabled Leonardo to pursue such an impressive range 
of interests was the material mirror of the exceptional social mobility characterizing 
the early modern period. Paradigmatic for such social mobility is the phenomenon of 
exploration journeys, which connect to the process of the globalization of knowledge; 
and among its protagonists was the Jesuit Order. 

The seventeenth-century transfer of European scientific knowledge to China 
through the Jesuits further corroborates the idea that successful knowledge transfer 
can only occur when there are certain matches between the knowledge systems of 
source and target cultures. In earlier research, we emphasized that there was a match 
between the Jesuit missionaries and Chinese scholar-officials as regards their interest 
in practical knowledge, for example, of water management or geography—a match 
that enabled the Jesuits to “use” their science as a means of promoting their faith. Our 
research into the networks of personal relationships, intellectual connections, and 
more broadly, cultural, political, and religious contexts (in particular of the Jesuit 
Johannes Schreck and the Chinese scholar-official Wang Zheng who cooperated to 
produce Qiqi tushuo, the first Chinese book on Western mechanics) suggests that this 
match went further than simply sharing interests and included aspects of ideology. 
Both sides held parallel ideas about statecraft and the duty of the elite to promote 
“useful knowledge.” On the Jesuit side, these ideas are reflected in the writings of 
political authors such as Giovanni Botero, who fostered the development of useful 
knowledge instruction separate from immediate practice.

The question of what we are able to do and make lies at the heart of organized 
technological inquiry. The history of the West shows that this basic technological 
question has long been linked systematically with the question of the natural condi-
tions for technical practices and related scientific inquiry. Beginning in the Renais-
sance, technical experts and learned men who were engaged in practical technical 
endeavors (hybrid “scientific-technological experts”) have contributed to a mixed 
technological-scientific tradition of knowledge. For centuries, this technoscientific 
tradition has evolved alongside and in interaction with the much better known natu-
ral philosophical tradition, as well as with the technical knowledge firmly embedded 
in the arts and crafts. In the course of the eighteenth century, combined technological 
and scientific inquiry, or “technoscience,” was for the first time systematically orga-
nized in Prussia as well as in other European countries. New kinds of research and 
teaching institutions were established, including mining academies, schools for civil 
engineering, and schools for agriculture and forestry. The project “Technoscience in 
History” has focused on the period 1750–1850, which historians of science have long 
recognized as formative for the disciplinary structure of the modern natural and 

Structural Changes in Systems of Knowledge 

	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 	 23



Panel 3 of the manuscript copy— 
a rare seventeenth-century 
variation—of Matteo Ricci’s 1602 
map of the world. Courtesy of the 
New Bedford Whaling Museum.
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technological sciences. Based on a plethora of new archival materials, the project has 
shown that the “useful sciences,” which the Prussian state organized after the Seven 
Years War (1756–1763), were an early form of technoscience. The early technosci-
ences (such as mining science, technical chemistry, agricultural science) provided the 
epistemic platform for Europe’s industrialization. Today’s technoscientific disciplines 
thus do not signal a radical departure from the scientific traditions.

The questions of what is possible to do and to make, and what the natural conditions 
for such practices are, also belong to the key investigations that guide the Department 
in studying the gradual emergence of the Anthropocene, as posed at the outset of this 
report. When and how did science, and technology, and technoscience begin to play 
a role as drivers of the Anthropocene? When and how did the economy of knowledge 
become entangled with material practice in such a way as to give rise to the self-rein-
forcing dynamics that fuel the technosphere? The emphasis here is both on technical 
making as such, as in the history of industrial catalysis described below, and on the 
reverberations of collective doing and its sociotechnical and political organization on 
a global scale. 

A multimodal investigation of this kind, one that traverses and loops together dif-
ferent historical constellations from the institutionalization of the “useful sciences” in 
the second half of the eighteenth century to the (post-)Cold-War sciences of the sec-
ond half of the twentieth century, is central to a new research focus of the Depart-
ment, under the umbrella theme of “Anthropocene Formations,” which was newly 
established in 2017. Covering squarely the historical period in which the use of fossil 
energies and science-fashioned materials became a dominant socioeconomic force 
(having culminated—so far—in the Great Acceleration), the varied research strands 
collated under this theme focus on two epistemological aspects: the material prac-
tices that led to the formation of the Anthropocene in a material sense, and the epis-
temic configurations at play in the gradual formation of Anthropocene knowledge, 

A plan of the mines at Bockwiese, Upper 
Harz, showing their main galleries and 
shafts. Constructed by practical mathemati-
cians designated as “mine surveyors,” such 
plans embody both technological and 
natural knowledge. From J. Buchholtz 
(1681). Bergarchiv Clausthal, Riss No. 
3382. Cited in Ursula Klein, Technoscience 
in History, 97.
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that is, the reflexive mode of contemporary sciences to monitor, understand, and 
counter the Anthropocene crisis. The Janus face of modern science and technology is 
that they both advanced the Great Acceleration and have been instrumental in alert-
ing us to its perilous effects. 

Regular scholarly exchange on the theme of “Anthropocene Formations” takes place 
once a month during the Anthropocene Colloquium. Devoted to the critical 
discussion of new research outputs at the forefront of Anthropocene history and 
epistemology, it features young and established guest speakers from diverse 
disciplinary backgrounds such as Earth system science, economic history, cultural 
anthropology, environmental humanities, and the arts.

To understand this double-sidedness, a key scientific practice has to be investigated, 
namely, the chemistry of industrial materials, and in particular, the fundamental 
role of catalysis for the transformation of the molecular basis of modernity. So far, 
neither the material history of science and technology nor cultural theories have 
drawn appropriate attention to the technicality of key drivers of modernity, that is, 
mostly, catalysis products such as motor fuels, artificial fertilizers, ammunition,  
lubricants, plastics, and pharmaceuticals. From the nineteenth century until today, 
the particular agency of catalysts, and their peculiar position in both industrial and 
biochemical processes, give occasion to use catalytic phenomena to interpret human 
agency in the industrial age. 

Given the urgent need to transform our current energy system, the study of past 
energy transitions can provide insight into the deep defossilization required to shift 
the current configuration of the global energy system into a less destructive mode of 
operation. The applied use of historical knowledge is no small challenge, given that 
the global energy system is the largest network of infrastructure ever built, assembled 
over at least two centuries and supported by a vast swathe of institutions that have 
coevolved alongside it. The remit of possible inquiries is therefore wide-ranging, 
moving from the history of the science underlying coal-powered carbonization in a 
global perspective, to the micro-macro molecular transformations of industrial cataly-
sis, the infrastructure of North America’s electrical grid, the public relations of the oil 
industry during the Great Acceleration, the role of the built environment as a con-
figuration of embodied energy that helps determine patterns of energy consumption, 
and the shifting dynamics of energy conservation as both a science and as policy. 

Our research shows that energy transitions are full of preconditions and can take 
different and unexpected paths. The example of the Americas in the eighteenth and 
early nineteenth centuries shows that an energy transition toward coal was in principle 
possible given the availability of coal. However, it was delayed by several decades due to 
two factors: the abundance of traditional energy resources such as (enslaved human 
and animal) muscle power, water, and firewood; and the advice of European colonial 
experts who recommended focusing mining activities instead on the exploitation of 
other resources, such as mercury. 

A more systematic and historiographical approach to understanding the dynamic 
shifts from wood to fossil fueled economies revealed three predominant theories of 

https://www.mpiwg-berlin.mpg.de/
page/anthropocene-colloquium
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transition termed “constella-
tions of scarcity and science,” 
“demographic structure,” and 
“alleviation of areal constraint.” 
A supporting review of the lit-
erature has drawn out a long 
genealogy of transition-relevant 
thermodynamic thinking with-
in geographical thought since at 
least the mid-nineteenth centu-
ry, providing both exemplary 
and cautionary progenitors to 
contemporary Earth systems 
thinking. This affirms the intel-
lectual credibility of a holist 
thermodynamics of the Earth 
system while warning us of re-
ductionist views of the relation 
between energy and society.

The role of engineered in-
creases in energy efficiency, and 
their integration with the sci-
ence and politics of energy re-
source conservation, has been a 
largely neglected aspect of stud-
ies on the history of energy. This 
is despite the central role energy 
efficiency is expected to play in achieving a low-carbon transition. Inquiry into the 
history of this idea’s underlying science and conflicting terminologies has revealed 
that only a small number of events, such as the Great Depression, the successive oil 
crises, and the fall of the Soviet Union have been shown to have actually reduced the 
overall rate of energy consumption, while state- and market-led interventions have 
achieved only temporary or small-scale reductions in consumption rates. In advanc-
ing histories of saving energy, this work has drawn attention to inescapable rebound 
effects unavoidably associated with increased efficiencies in energy use and the 
knock-on effects across the Earth system of such incremental changes in efficiencies.

As the field of energy history is one that is highly relevant to society, the work of 
the Anthropocene Formations group has linked close analyses of the energy histori-
cal past to the unfolding planetary future of the Anthropocene condition. A series of 
exploratory symposia and a sustained period of work regarding the applicability of 
energy history to energy system transformations, including a multidisciplinary work-
shop on the past, present, and future of Germany’s coal phaseout policy, have  
resulted in a sequence of historically informed white papers addressing the subject of 
the “Energy System of the Future” (“Energiesysteme der Zukunft”) on behalf of acat-
ech, the Leopoldina, and the Union of German Scientific Academies. In addition, the 
Department has been engaged in the vibrant subfields of “petrocultures” and transi-
tion studies, including a number of in situ engagements with contemporary extrac-

https://www.mpiwg-berlin.mpg.de/
event/kohletag-multi-disciplinary-
workshop-past-present-and-future-
coal-use-germany-and-beyond

Petrochemicals from the catalysis industry 
are among the most important means of 
political power in the Anthropocene, as the 
“Esso War Map” from 1942 bluntly shows. 
The Great Acceleration of the 1950s 
onwards transfers war production into civil 
use. Molecular technology with planetary 
effects. From Klose and Steininger, Erdöl: 
Ein Atlas der Petromoderne (2020), 84.
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tion sites, from Louisianan nitrogen and hydrocarbon refineries to Albertan tar-sands 
mines, and returning to the open-cast coal mines of Brandenburg, as artifacts of in-
dustrial and Anthropocene history. Drawing on the Louisiana field site, an analysis of 
available energy within the region and its anthropogenic diversion has been produced 
in collaboration with physicists from the Max Planck Institute for Biogeochemistry, 
which demonstrates the outsized potential of photovoltaics within the catchment area 
of the Mississippi River.

This example is but one output of a larger endeavor combining novel interdisci-
plinary and field-oriented research methods, site-specific historical research, and so-
cietal engagement, essentially putting political epistemology into practice. Organized 
by the Haus der Kulturen der Welt (HKW) and members of the Anthropocene For-
mations group, the two-year project “Mississippi: An Anthropocene River” was un-
dertaken together with numerous project partners in the US, the UK, and Germany, 
bringing together more than 200 natural scientists, humanities scholars, artists, and 
local activists. In an exemplary attempt to “ground-truth” the historical formation 
and the current socioecological dynamics of the Anthropocene on a regional scale, 
the project investigated the historical legacies of and ongoing interactions between 
environmental, epistemic, economic, and political structures along the entire Missis-
sippi River basin (MRB), stretching from northern Minnesota to the Gulf of Mexico. 

As a region decisively formed by settler colonialism and subsequent agroindustrial 
development, resource extractivism, and resource transport, the MRB provides a model 
geography for understanding Anthropocene transformations. Registering a multi-
tude of mutually reinforcing impacts of industrial-scale interventions and socioeco-
logical dislocations, this immense landscape of anthropogenic change provided a rich 
case study for some of the main questions of the Research Group on the (long-term) 
historical, sociotechnical, cultural, and epistemic drivers of such changes. It has been 
shown that a transcontinental river system such as the MRB can offer direct insights 
into the spatiotemporal dynamics of the Anthropocene on a subplanetary scale. Some 
of the themes investigated to that end are the self-reinforcing system of plantation 

Lidar (light detection and ranging) map of 
the changing path of the Lower Mississippi 
River using data compiled in 2000 shown 
next to Harold Fisk’s Ancient Meander  
Map of the Lower Mississippi River. Source 
of Lidar data: Louisiana Statewide Lidar,  
LSU Department of Geography and 
Anthropology, Baton Rouge, LA.  
http://atlas.lsu.edu. Original map: H. N. 
Fisk, “Geological Investigation of the 
Alluvial Valley of the lower Mississippi 
River,” U.S. Department of the Army, 
Mississippi River Commission (1944). 
Lidar map created by Nikos Katsikis.
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agriculture and chattel slavery, the idealistic though often unjust and insensitive 
hydro- and social engineering schemes of the twentieth century, and the struggles of 
the current population of the MRB, who are largely structurally incapacitated in their 
ability to react to the dangers of accelerating climate change, environmental degrada-
tion, and social unrest. The project has therefore helped to decode and document this 
region as one that demonstrates how sociotechnical development in conjunction with 
global history can shape larger-scale geographies.

The project also highlighted the difficulty of bringing into correspondence the sys-
temic and cross-scale interactions of local to regional to planetary changes and their 
causes. Decadal-scale transformations (for example, the radical shifts in land use 
along the Mississippi; the transformation of a meandering and ever-changing river-
scape into an industrial highway and the Sisyphean task of hydrological control; the 
environmental justice problems concerned with agricultural and petrochemical over-
exploitation; or the existential threat to humans and ecosystems in a gradually sink-
ing deltaic region) are all situated in an ambiguous space between personal concerns, 
abstract knowledge, and perceived economical imperatives. An eight-day Anthropo-
cene River Campus in New Orleans with more than 150 international participants, 
including the first North-American meeting of the Anthropocene Working Group 
(AWG) explored the reciprocal logic of these historical dynamics in situ and in depth, 
while the journal The Anthropocene Review has devoted a double special issue to the 
project and some of its results.

With the signs of the Anthropocene becoming more apparent throughout the pe-
riod covered here—signs that are marked by the gradual but accelerating disruption 
of critical biophysical and geochemical parameters of the Earth system—our ques-
tions on the mobility and globalization of knowledge and technology (exemplified in 
our studies which range from ancient Rome via the Middle East and China to modern 
Japan) are also acquiring a pressing urgency. The question is not only how to “connect 

The availability and anthropogenic 
diversion of energy in the Mississippi River 
Basin: all figures outside the magnifying 
circular frame indicate Earth system energy 
flows at a regional scale. Figures within the 
circular frame indicate anthropogenic 
energy use, other than “conversion from 
heat to motion,” which indicates the total 
power in generating motion within the 
MRB. Nonfuel crops (0.10 TW), though 
depicted, are not included in total 
anthropogenic energy use in this instance 
(1 TW = 1012 watt). Image by Alexander 
Schindler, from T. Turnbull, M. Renner,  
A. Panwar, N. Katsikis, A. Kleidon, and  
A. Schindler, “Quantifying Available 
Energy and Anthropogenic Energy in the 
Mississippi River Basin,” Anthropocene  
Review 8, no. 3 (forthcoming 2021).
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the dots” between local nodes in a globalized network, but how to understand the 
qualitative change and effects that this interconnectivity has wrought on the Earth as 
a system. Is it possible to connect the traces (and scars) of the long-term transforma-
tions on the local and regional level—that is, the very scale that has mattered for  
humans over its entire history so far—to the global traces (and scars) that matter to 
the Earth system? At what point do local environmental problems become global? 
And what are the appropriate epistemic and institutional conditions to think, analyze, 
and counter this shift?

The rise of Earth system science (ESS) in the second half of the twentieth century 
and the intellectual and epistemic antecedents that made it possible to conceptualize 
a global environment as a system of biogeochemical flows is an important research 
trajectory in the work of the Department. In the attempt to implement biosphere and 
Earth system visions in specific research agendas and attain credibility through inter-
national programs, varied limitations, constraints, and conflicts emerged in line with 
specific interests, scientific practices, and technocratic visions that still shape the po-
litical formulation of sustainability goals and environmental governance. Earth system 
and global change sciences are as much technosciences as they are policy sciences.

The gradual rise of ESS and global environmental concerns took place amidst seis-
mic geopolitical reconfigurations, such as the new Cold War order (and the ensuing 
post–Cold War disorder), an extended period of decolonization driven by ongoing 
economic dependencies and punctuated by resource conflicts (e.g., the rise of petro-
states such as Saudi Arabia and Venezuela), and continental-scale attempts at market 

https://www.anthropocene-curricu-
lum.org/

An extensive documentation of the  
various parts of the Mississippi project  
and its many findings can be found at  
www.anthropocene-curriculum.org.  
The website, jointly run by HKW and  
MPIWG, brings together all research sites 
and activities of the global network project 
“Anthropocene Curriculum” and  
provides a collaborative platform for 
exchange and publishing at the inter- 
section of Anthropocene debate, research, 
and education.
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integrations in Europe, Asia, 
and North America. In the post-
Hiroshima world, the social role 
of science has dramatically 
transformed its public percep-
tion and  political dimension, 
leading to close entanglements 
between political, social, and 
scientific worlds. 

Within the academic world, some of these challenges have been taken up by the 
foundation of new scientific institutions and organizations. A prime example stud-
ied by a research project in the Department is the establishment of the Max Planck 
Institute for the Study of the Scientific-Technical World in Starnberg (1970–1980). Its 
founding may be seen as a reaction to the new public and political role of science. In 
the 1960s, the awareness of global crises had already deepened, as exemplified by the 
Cuba crisis and the danger of nuclear annihilation, global inequalities and the ques-
tionable future of growth, and the local and global environmental consequences of the 
world economy. As a reaction to this awareness and under names such as futurology, 
strategic studies, peace research, and world economics, institutions that engaged with 
these problems in a scientific manner were established in various countries (RAND 
corporation, Club of Rome, IIASA). At the Starnberg Institute, the global problems 
were seen as a challenge for basic research, and the role that science itself plays in 
their critical development was addressed. In the light of the Anthropocene predica-
ment, certain concepts and results developed at the institute (such as the idea of  
scientific truth as an ecological niche in the evolution of knowledge), appear highly 
topical today and are being reevaluated in a dedicated research activity.

Anthropocene Lecture Series
Conceived as an interinstitutional event in the Berlin-Brandenburg region, the 
Anthropocene Lectures series has drawn the attention of larger public audiences at 
the three locations of MPIWG, HKW, and IASS Potsdam. Renowned speakers such 
as Phillipe Descola, Sheila Jasanoff, Prassanan Parthasarathi, Bruno Latour, Julia 
Adeney Thomas, and Anna Tsing were invited to elaborate their positions on the 
ongoing sociocultural debates on the Anthropocene concept.

Our research has shown the instrumental significance of the creation of new global 
institutions in the wake of the Cold War and the rising tide of the Great Acceleration. 
These new institutions led to structures of global governance that involved science in 
different ways: as an intellectual resource, as a globalized high-tech and technosci-
ence concerned with global measurement networks and means of data sharing, and as  
a conduit for intergovernmental science diplomacy. These structures concerned  
such impactful developments such as the role of the Pugwash Conferences on Science 
and World Affairs as a channel of unofficial communication (“track-II diplomacy”) 
between the Eastern and Western Bloc countries, problematizing the clear-cut divi-
sion between state and nonstate actors in transnational relations, the role of the Inter-

A collage of photographs taken on July 26, 
1948, by one of the first test rocket flights 
into near space showing cloud patterns 
over New Mexico and the Gulf of 
California. Johns Hopkins Applied Physics 
Laboratory, https://www.nasa.gov/
multimedia/imagegallery/image_fea-
ture_1298.html.
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national Atomic Energy Agency in setting the 
standards for radiation protection in the late 
1950s, or the founding of the European Physical 
Society in 1968, which functioned as support net-
work for dissident physicists in the Eastern Bloc. 
But in no other area were these shifts more pro-
nounced than in the establishment of global envi-
ronmental programs such as the UNESCO Man 
and Biosphere Program (MAB) in 1971, the 
World Climate Research Programme (WCRP) in 
1979, and the International Geosphere-Biosphere 
Program (IGBP) in the late 1980s—all conse-
quences developing from the International Geo-
physical Year in 1957/58 and the establishment of 
the International Science Council (ICSU). 

In practically all fields of science, the Great Ac-
celeration saw an intensification and globaliza-
tion of cooperative networks, leading to major 

epistemic changes. One example for this kind of international community building 
that is being investigated by a research project in the Department is the renaissance 
of general relativity in post–World War II Europe and North America. To delve into 
the complex mechanisms that relate social transformations to knowledge changes, a 
conceptual and methodological framework based on network concepts and tools has 
been further developed. Called socioepistemic networks, this integrated multilayer 
network approach has been successfully employed to investigate the integrated dy-
namics of social interactions, citation patterns, and the reconfiguration of knowledge 
in general relativity. Its data-driven computational method shows that this phenom-
enon was neither a consequence of astrophysical discoveries in the 1960s nor a simple 
by-product of socioeconomic transformations in the physics landscape after World 
War II. Instead, the socioepistemic network approach robustly establishes that the 
renaissance has to be understood as a process which intertwines the social and the 
conceptual dimensions. 

Based on these experiences and insights in the context of specific fields, we have 
begun to apply our methods of socioepistemic networks more broadly to the History 
of the Max Planck Society. The same approach is moreover being employed to ana-
lyze the very recent dynamics behind the growth of the field of exoplanet search and 
its relation to the institutionalization of the field of astrobiology around the turn  
of the millennium. The project is highly experimental, in that the semantic layer  
of knowledge elements is being built by applying machine learning algorithms for 
textual analysis in the context of a large-scale cooperation with the Berlin Center for 
Machine Learning. Preliminary results indicate that machine learning techniques  
reliably retrieve topics and keywords characteristic of research in a specific period, 
enabling researchers to build dynamic conceptual maps of exoplanet search as a field.

In our research, we contend that the technosphere has to be understood not in a 
narrow sense as a merely technological or technocratic entity. Instead, its usefulness 
stems from a conceptual framing of both the highly amorphous network of planet-
affecting technical infrastructures and the cultural, institutional, and knowledge  

Representation of the multilayer network  
of the different social relationships of the 
scientists working on general relativity 
between 1925 and 1975: an application  
of the project on socioepistemic networks 
to a case study on the history of general 
relativity research. Graphic by R. Lalli and  
D. Wintergrün.
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systems that together exhibit multiple forms of agency. Such a notion stands in an 
intriguing if paradoxical position vis-à-vis the ancient tradition of the “sphere” con-
cept since the times of Sacrobosco. The sphere concept’s applicability in integrating 
different experiences in Earth-centered world views has persevered over centuries, 
even though the concrete experiences to which it has been applied are hugely diverse, 
ranging from the observation of recurring astronomical movements to the study of 
the global circulation of energy, matter, and knowledge on the planet. Unlike its an-
cient and medieval predecessors of the sphaera, the technosphere no longer relies on 
extrahuman stewardship, and instead represents a self-amplifying yet inherently frag-
ile system, one which is itself endangered by the global dynamics it has set in motion.

Today we are witnessing the outsize effects of the increasing operational closure be-
tween the technosphere and the former “natural” spheres. Industrialized humanity 
steers our host planet into a state that might find doppelgängers on other planets, but 
finds no clear analogue in Earth history. One project of the Department looks at this 
very motif of the “geological analogue,” a concept that encapsulates the hybrid nature 
of the climate and Earth system sciences, which flexibly combine empirical traditions 
in geology or paleoclimatology with computer simulations driven by first principles. 
This epistemic mobility is interpreted as a productive unrest, blurring the boundaries 
between data and models while at the same time enabling current sciences to advance 
their research questions toward Anthropocene concerns.

A rendering of theoretical classes/stages of 
planets with different abilities to generate 
free energy. For Class V, a technobio- 
sphere holds the planetary system within 
acceptable boundaries for energy intensive 
technological civilization. Collage created 
by Christoph Rosol from  from Figures 2 
and 3 of Adam Frank et al., “Earth as a 
Hybrid Planet: The Anthropocene in an 
Evolutionary Astrobiological Context,” 
Anthropocene 19 (2017): 13–21.
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Coronavirus and Planetary Health 
One immediate effect of humanity’s disruptive power over the biosphere is the 
recent rise in emerging infectious diseases caused by zoonotic spillover, the most 
prominent of which is COVID-19. Shrinking habitats, a result of the reach of the 
technosphere into the remains of pristine rainforests, are enabling ever more 
humans and vector species to come into contact with host organisms. Department I 
has contributed to efforts to shed light on this connection in several public state-
ments and scientific reports. Moreover, it has focused on the political epistemology 
of new scientific and public health concepts such as “Planetary Health” or “One 
Health” that take the reciprocal relationship between human health, ecosystem 
integrity, and the presence of biotic and genetic diversity into account, and that add 
historical context to the science of the relation between pathogens and environmen-
tal pressures, humans, and microbes. As part of the series “Basic Research for a 
Livable Future,” organized by the Department as a regular prelude to the annual 
meetings of the Scientific Council of the MPG, an evening symposium on planetary 
health was held in late February 2019, just days before the pandemic hit the 
Western hemisphere.

In sum, the technosphere is a unifying concept that helps to guide and further  
develop the questions posed at the outset of our report. Can one delineate historical 
turning points in the ways (some) humans have started to harness new sources of 
energy—and thereby also increase their technological and political power? Is there an 
intrinsic knowledge economy at play in the coupling of material and ideological sys-
tems of modernity? 

Our contention, based on preliminary research, is that the dynamics of the Anthro-
pocene started with the operational closure of systems of globalization: the interlink-
ing and ensuing codependency of production and consumption sites as an effect of a 
globalized colonization system; the extraction and circulation of resources in global 
markets; the global transport of goods, humans, and other species (the Columbian 
exchange); and the technoscientific undergirding of all these developments, including 
the design of novel materials and thermodynamic engines. Particularly salient within 
such historic network effects is the marked rise of fossil fuel-driven industrial capital-
ism, and the ensuing surpassing of the biological energy barrier. Mechanized agricul-
ture and synthetic fertilizers increased agricultural yields multiple times over, while 
air transport, electronic media, and computer-aided financialization of global mar-
kets significantly contributed to the operational lock-in of the Anthropocene system.

An analysis of the gradual yet momentous crystallization of the technosphere is 
therefore a powerful approach for identifying the drivers and dynamics of the An-
thropocene. Such a techno-Earth system view provides a conceptual entry point for 
understanding the Anthropocene as a transition that delineates biophysical and geo-
chemical change processes as interdependent with historical and societal develop-
ments. We have labelled such an integrated framework guided by the heuristic notion 
of the techno-Earth system as “geoanthropology.” Cast into a research framework 
that studies the complex coevolution of natural and human systems, geoanthropology 
focuses on temporal processes, presenting an opportunity to develop the key compe-
tency of the historical discipline further into a comprehensive understanding of the 
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coevolutionary behavior of socio-cultural-technological transformations and bio-
physical systems. One way to do this, for instance, is by complementing the signature 
pattern of the Anthropocene’s onset, the Great Acceleration graphs, with an in-depth 
historical analysis of the underlying processes and causes, which are characterized by 
temporal but also spatial varieties, different historical trajectories, phases, and scales. 

The establishment of geoanthropology as a new science and the execution of its 
highly interdisciplinary research is far beyond the scope of the Department. Never-
theless, an intensive effort has been undertaken to sketch out its scientific goals and 
institutional framework. A series of international conferences and workshops attend-
ed by leading scientists and humanists from fields as diverse as Earth system and cli-
mate science, systems ecology and evolutionary biology, environmental history and 
environmental humanities, human geography, and ecological economics have helped 
to inspire and further shape the programmatic outlines of such an enterprise.

This collaboration has been enabled and significantly strengthened by the Depart-
ment’s success in obtaining third-party funding during the report period. In 2018, 
the Department’s Edition Open Access project (relocated to the library in 2020) was 
awarded a grant from the German Federal Ministry of Education and Research 
(BMBF) to improve its functionality and to simplify usage and installation. As a coop-
eration partner in a historical project on the establishment of the global system of 
research data circulation and exchange, the Department obtained an ERC Advanced 
Grant in 2020. Also in 2020, major BMBF funding in the field of digital humanities 
was granted in order to further develop the mathematical and theoretical foundations 
of socioepistemic networks (modelSEN). The Department also raised substantial 
funding from the MPG for the realization of the inter-institutional project “Missis-
sippi: An Anthropocene River.” Finally, the Department was awarded BMBF funding 
within the framework of BIFOLD to develop a deep neural network to calculate simi-
larities between astronomical tables printed in early modern scientific papers.

A selection of indicators showing the  
Great Acceleration of socioeconomic and 
Earth system parameters around the 
mid-twentieth century. Source: European 
Environment Agency, “The European 
Environment: State and Outlook 2020” 
(Copenhagen, 2019), 36–37; based on  
Will Steffen et al. “The Trajectory of the 
Anthropocene: The Great Acceleration,” 
The Anthropocene Review 2, no. 1 (2015): 
81–98.
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The Department is thus a leader in a new field that demands global collaboration 
among previously separate fields in order to understand urgent problems facing  
humanity and the Earth as a whole.
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The Ideals and Practices of Rationality

Introduction

On June 30, 2019, Department II concluded over twenty-four years of research con-
ducted by almost a thousand scholars from over thirty countries to explore the his-
tory of the ideals and practices of rationality, from ancient mathematics to contempo-
rary neuroscience, from the medieval observatory in Samarkand to nuclear-powered 
submarines patrolling the Mediterranean. In the last Research Report (2015–2017), 
Department II retrospectively surveyed the who, what, why, and how of this research 
program to mark its last full reporting period. In addition to documenting the fruits 
of the research pursued during Department II’s last eighteen months (January 1, 
2018–June 30, 2019), this report takes a long view of how Department II’s research 
program—and the very meaning of research—has evolved over almost a quarter cen-
tury in tandem with broader trends within the history of science and knowledge.

https://www.mpiwg-berlin.mpg.de/
research-reports

Donato Creti, The Comet: Astronomical  
Observations (1711). Museum: Pinacoteca 
Vaticana. License: Courtesy of Wikimedia 
Commons.
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Twenty-Four Years of the History of Rationality

A navigator fixes a course by the stars; a weaver 
strings a loom with an intricate pattern of colors 
and shapes; a city official discerns a link between 
a certain well and the outbreak of an epidemic; a 
brewer adjusts ingredients to speed up fermenta-
tion; a courtier infers a royal intrigue from an ex-
change of glances; a bureaucrat organizes the tax 
system of an empire; a herbalist identifies a plant 
that heals wounds. All of these accomplishments 
certainly qualify as knowledge, and highly refined 
knowledge at that, based on close observation, 
seasoned judgment, and subtle inference. Their 
accuracy, reliability, and utility are not in doubt; 
their rationality in matching means to ends is  
indisputable. But is the same kind of rationality 
exemplified in a mathematical demonstration, a 

precise measurement under controlled laboratory conditions, solving a game-theo-
retical matrix, making an anatomical image, or constructing the stemma of an an-
cient text? Is there any common denominator that links all of these rational practices, 
which cut across divides of head and hand, science and knowledge, the natural and 
the human sciences?

These are the kind of questions that have shaped the research program of Depart-
ment II since 1995. Dedicated to understanding the “Ideals and Practices of Rational-
ity,” Department II has for the past twenty-four years probed the forms of rationality 
using historical, cross-cultural, and cross-disciplinary comparisons. The retirement 
of director Lorraine Daston in June 2019 has brought the work of the Department to 
an end. What have we learned about rationality?

First, giving an apparently timeless concept like rationality a history means 
confronting the extraordinary variety of forms it takes. 

What a philosopher might regard as conceptual incoherence is a windfall for the his-
torian. Variety points to different histories and different epistemic goals. Department II 
Working Group volumes such as Biographies of Scientific Objects (2000), Histories of 
Scientific Observation (2011), and Data Histories (2017) document the diversity of 
forms of rationality embodied in scientific experience and the contexts in which they 
first arose. Other Working Group volumes, such as How Reason Almost Lost Its Mind: 
The Strange Career of Cold War Rationality (2013) and Ancient Mathematical Com-
mentaries (2021), examine the equally remarkable diversity of more formal versions 
of rationality, from calculation to Bayesian probability. Some forms of rationality 
emerge very early and endure very long, such as the regimes of systematic astronom-

Willem Blaeu, Licht der Zeevaert (1608), 
frontispiece.
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ical observation initiated in ancient Mesopotamia and China or clinical observation 
in ancient Egyptian and Greek medicine; others, such as the chemical assay, the socio-
logical survey, or the randomized clinical trial, emerge much later; and new forms are 
still emerging, such as the computer simulation and big data mining.

Working Group: “Mathematical Commentaries in the Ancient World: A Global 
Perspective” 2018–2020
organizers  Karine Chemla (Sphere, CNRS/University of Paris I) and  
Glenn W. Most (Scuola Normale Superiore di Pisa/MPIWG)
Commentaries are a worldwide phenomenon, stretching back to ancient times  
in many intellectual traditions, which provide the history of science with precious 
insights into the concrete practices with which practitioners read and dealt with  
the documents they used. Particularly in the case of foundational mathematical 
texts, these commentaries have rarely been translated or incorporated into critical 
editions, depriving the modern reader of evidence of how ancient readers experi-
enced these texts. The Working Group volume is the first attempt to exploit this 
source for the history of ancient mathematics in comparative perspective.
Forthcoming with Cambridge University Press in 2022.

These diverse histories leave deep traces in current scientific practice. Although all of 
these forms of experience, systematized by method and reflection, are undeniably 
rational, their different histories make integration challenging: how, for example, to 
integrate the results of clinical observation and randomized clinical trials in medi-
cine, or physical and statistical models in meteorology? As the Working Group vol-
ume Data Histories (2017) shows, the empiricism of the laboratory, driven by the 
quest for causes, and of the field, rooted in intimate acquaintance with specimens in 
context, sometimes clashes with the search for patterns in amalgamated data using 
machine learning algorithms. Even within more formal sciences, particular historical 
circumstances can generate divergences: for example, the Working Group volume 
How Reason Almost Lost Its Mind: The Strange Career of Cold War Rationality (2013) 
showed how the nuclear standoff between the United States and the Soviet Union 
during the Cold War fostered a rationality of rigid rules at odds with traditional ideals 
of reason and judgment. 

Time-honored philosophical categories like “empiricism” and “rationalism” have 
proven inadequate to the variety and creativity of rationality in practice. Even if the 
examples were confined just to the realm of modern scientific disciplines, doing full 
justice to this rainbow of forms of rationality would entail a fundamental rethinking 
of rationality as a uniform, unchanging set of norms. 

Historians of science are unlikely to be surprised by this diversity and dynamism. 
For several decades, even the history of modern science, circumscribed by current 
definitions of science and scientific disciplines, has revealed a plethora of forms  
of inquiry and standards of evidence, explanation, and proof—even within a single 
discipline such as physics or biology. Moreover, especially historians of early modern 
science have shown how practices that were originally developed in the scholar’s  
library, the artisan’s workshop, or the apothecary’s still were repurposed into the  

Mount Meru instrument (Meru-yantra). 
Produced by the Devipuram Temple,  
Andhra Pradesh, India. Public domain.
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observer’s notebook, the natural philosopher’s  
experiment, or the chemist’s distillation. The net 
result of this large and growing literature has been 
to cast doubt on any static, monolithic, and sharply 
bounded concept of science. There turn out to be 
many ways of being—and becoming—scientific, 
and it is in the dynamic nature of scientific inquiry 
to be inventing new ways all the time. 

But the aim of these studies in the history of 
science and more broadly of rationality has not 
been to fragment, much less discredit rationality 
as both ideal and practice. To give rationality a 
history means not only confronting the diversity 
of its expressions but also explaining how its dif-

ferent forms, developed in different contexts to different ends, have been integrated 
with each other in research and demonstration. One of the oldest examples of such 
integration treated by a Department II Working Group was how observation and ex-
periment, once distinct pursuits, came to be yoked together in the seventeenth and 
eighteenth centuries (Histories of Scientific Observation, 2011); one of the newest ex-
amples concerns how fieldwork in the earth and climate sciences is being intercalated 
with data from satellite surveillance (Experiencing the Global Environment, 2018). The 
work of collecting and integrating the accumulated practices of rationality, as old as 
observation and as new as Bayesian modeling, often goes on behind the scenes, in 
graduate seminars and the production of standard reference works, as shown by the 
Working Group “Learning by the Book: Manuals and Handbooks in the History of 
Science” (2020).

Working Group : “Learning by the Book: Manuals and Handbooks in the  
History of Science” 2017–2020
organizers   Angela N. H. Creager (Princeton University), Mathias Grote (Hum-
boldt-Universität zu Berlin), Elaine Leong (MPIWG/University College London)
Instructional manuals and handbooks are central to the making of scientific and 
other kinds of knowledge. Across diverse communities, from learned societies to 
biomedical laboratories to artisanal workshops, instructional texts codify and 
communicate key knowledge to new practitioners, thus bringing local know-how 
into a global context. This project uses manuals and handbooks as a focal point  
to weave together a long view and geographically broad history of knowledge 
transmission, paying particular attention to processes of revision, standardization, 
maintenance, and preservation. The Working Group brings together the history of 
science and the history of the book to consider how practices relate to texts and 
learning relates to doing.
Published as volume 5 of the British Journal of the History of Science Themes in 
December 2020 and available open access online.

https://www.cambridge.org/core/
journals/bjhs-themes/volume/700
1F78A212097C-
CB7683031434BFD54

Meteorological station in Barombi  
(German Cameroon), ca. 1900. Archive  
of the Deutsche Kolonialgesellschaft, 
University Library, Frankfurt am Main.
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These questions and many others show that once rationality is revealed to be inventive 
and multifarious, rather than timeless and monolithic, new fields of inquiry emerge—
fields of inquiry that will require cooperation among historians, philosophers, anthro-
pologists, sociologists, and scientists.

Second, this kind of history forces a rethinking not only of the chronology and 
geography but also of the shape and subject matter of the history of science. 

In the past thirty years, the history of science has been transformed by a focus on 
context and practice. The work of Department II has been deeply indebted to this 
turn. But strictly local contexts, often defined by the standard subfields of general 
history (themselves the products of nationalist historiographies), have always been a 
bad fit for the history of science, which has been a polyglot, multicultural undertak-
ing since ancient times. Modern nationalist historiographies are an even worse fit for 
the slow, sprawling history of rationality, which spans continents and centuries. 
Working Group volumes like The Moral Authority of Nature (2004), Science in the 
Archives (2017), Entangled Itineraries: Materials, Practices, and Knowledges across 
Eurasia (2019), and Histories of Bureaucratic Knowledge (2020) therefore framed 
their topics within long timelines and broad geographies that deliberately cut across 
traditional specialties in history and the history of science. Shiba Kōkan (attr.), A Meeting of Japan, 

China, and the West (late eighteenth  
century). Minneapolis Institute of Art.  
Public domain.

Al-Idrisi, Map of the world, from a 1456 
copy. Bodleian Library, Oxford University, 
MS Pococke 375, fols 3v–4r. Public 
domain.
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Working Group : “Histories of Bureaucratic Knowledge” 2017–2020 
organizers   Sebastian Felten (MPIWG/University of Vienna),  
Christine von Oertzen (MPIWG/Humboldt-Universität zu Berlin)
Bureaucracies are in perpetual motion, constantly adapting their procedures to 
meet shifting goals as they regulate state, economic, or religious affairs. Applying a 
history of science approach to analyze bureaucratic actions as knowledge practices, 
the Working Group examined routine procedures and rule following by focusing  
on their epistemic dimensions.  Each of the resulting nine case studies examines  
the concepts and cognitive practices that underpinned bureaucratic rule in settings 
ranging from the medieval Latin West, Chosŏn Korea, Spanish America, the Dutch 
East India Company, the Ottoman Empire, Saxony, Qing China, Prussian colonial 
expansion into Poland, and colonial rule in German New Guinea. Understanding 
bureaucracies in the past is best done by attending to the knowledge processes they 
have enabled and through which they have been sustained. Published as the 
inaugural special issue of the Journal for the History of Knowledge in December 2020 
and available open access online.

Other Working Group volumes such as Historia: Learned Empiricism and Erudition in 
Early Modern Europe (2004) and Canonical Texts and Scholarly Practices: A Global Com-
parative Approach (2016) straddle boundaries between science and knowledge and 
between the natural and human sciences. All historians of science know that their 
subject matter, science, is itself a product of history, and that different epochs, cul-
tures, and languages define their own versions of the most prestigious form of knowl-
edge in strikingly different ways. Some may value textual erudition; others may favor 
technological innovation; still others may enshrine theoretical understanding. How 
knowledge is classified and arranged in hierarchies is itself an object of historical in-
quiry, as are the values that knowledge serves. To project current disciplinary divides 
as they are institutionalized in the modern university onto other times and places is 
to erase the history of the subject matter of the history of science.

What the history of rationality contributes to this ongoing debate over what the 
history of science is about are dimensions of comparison that do not presume the 
perspective of modern science but are nonetheless undeniably relevant to that per-
spective. For example, epistemic virtues such as explanatory coherence, continuity of 
tradition, predictive accuracy, generality, certainty, precision, and objectivity are not 
always found together, are not always in harmony with each other when they are, may 
occupy different rungs in a hierarchy of such values depending on context, and all 
have their particular histories. These epistemic virtues are integral to rationality, but 
not all of them in equal measure to all forms of rationality. Thinking about these ide-
als of rationality as well as the practices that instantiate them offers an alternative way 
of conceptualizing the current wildly asymmetric division between modern science 
and knowledge, the latter nebulously defined as everything except modern science, 
from the humanities to ship-building to military strategy.

Instead of asking what kinds of knowledge do or do not resemble modern science, 
the history of rationality asks what kinds of knowledge are upheld as most worthy of 
cultivation and why. Our epoch elevates knowledge that promises practical applica-
tions to the pinnacle of the hierarchy; other epochs have prized purity above all else. 
Who pursues knowledge where can be as consequential in ordering the hierarchy as 

https://journalhistoryknowledge.
org/collections/special/histories-of-
bureaucratic-knowledge/

Uniform of a middling civil servant at the 
Prussian Railway Administration, 1890. 
Striking dress helped to define the persona 
of bureaucrats in fin-de-siècle Europe. 
Source: Deutsches Historisches Museum,  
U 61/111.
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what and how. Bespectacled men in white lab coats have in recent years been joined 
by women calculators in offices, glass-blowers in workshops, engineers on the battle-
field, citizen scientists in front of their computers, and herbalists almost everywhere 
as the dramatis personae of the history of science. The Working Group volume Work-
ing with Paper: Gendered Practices in the History of Knowledge (2019) highlighted this 
expanded cast of characters by tracing the uses of that versatile and still most essen-
tial material in the making of all kinds of knowledge: paper.

Third, the history of rationality conceived on this panoramic scale can only be 
done by a collective of scholars. 

The resources of the MPIWG made possible sustained collaborations that could not 
have been accommodated by either a university or even an institute for advanced 
study, where priority is given to the individual research projects of scholars in the 
humanities and social sciences. These Working Groups, consisting of anywhere from 
six to eighteen scholars who work together to produce a collective publication, have 
been the backbone of the research program in Department II since its beginning in 
1995.

https://www.mpiwg-berlin.mpg.de/
page/dept-daston-working-group-
books

Homemaker writing in her account book. 
Porcelain figure by Joachim Kändler,  
ca. 1756. Copyright Stéphane Piera/Musée 
Cognacq-Jay/Roger-Violet.
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The Working Group format, which has also become a hallmark of research at the 
MPIWG, is still a work-in-progress. Most groups have opted in favor of individually 
authored chapters that have been framed within a shared analytical framework ham-
mered out in group discussions. These discussions may go on over a period of weeks, 
when all members of the Working Group are resident at the MPIWG, or in a series of 
meetings that stretch over several years. This format strikes a compromise between 
intense collaboration and the individual authorship by which most universities still 
evaluate scholarly achievement in the humanities. However, a few groups have aimed 
for a multiauthored volume written in a single, collective voice—obviously more labor-
intensive but a further step toward conceptual coherence. Other formats are still be-
ing explored by all the research units at the MPIWG. 

Such collaborations are rare in the humanities, but if the experience of Depart-
ment II over the past twenty-four years is any index, there is every reason to attempt 
more of them as the scope of the history of science expands to encompass more cul-
tural traditions and the well-nigh constant exchanges among them. One good reason 
to join forces is the same as that for collaboration in the sciences: experts from differ-
ent specialties can pool their knowledge to address a shared problem. But the MPIWG 
Working Group collaborations diverge from the scientific model in at least two im-
portant respects. First, the aim is not to achieve efficiency through a division of labor 

The Working Group volumes published  
by Department II since 1995.
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but rather to overcome the division of labor. A 
successful Working Group is one in which all 
members have steeped themselves in the work 
and approaches of the other members to the ex-
tent necessary for informed criticism and agree-
ment on shared assumptions. Second, the Work-
ing Group does not simply address a shared topic 
of interest; it ultimately strives to redefine that 
topic or create a new one. The goal of Department 
II’s Working Groups has been to open up new 
fields of research—to have the first word, not the 
last.

Research itself—its forms, its aims, its history—has engaged the attention of Depart-
ment II scholars from beginning to end. The last workshop held under the auspices of 
Department II, coorganized by Lorraine Daston (MPIWG) and Peter N. Miller (Bard 
Graduate Center, New York City) asked, “What Is Research?” (June 12–13, 2019) and 
sought answers from ancient China and Mesopotamia to twentieth-first-century re-
search and development, from the sciences, the social sciences, humanities, and the 
arts, and from those who do research and those who fund it. Nothing reveals a cul-
ture’s deepest values more distinctly than what it wants to know more about, often at 
great cost in time, talent, and resources. Time alas did not permit Department II to 
continue this investigation with a Working Group, but further activities concerning 
this topic are planned at the Bard Graduate Center.

Not all of the almost 1,000 scholars who were part of Department II were members 
of the Working Groups that produced the volumes that became the Department’s 
signature publications, but every single one of them contributed to the spirited intel-
lectual community that will live on among the Department’s alumnae and alumni. On 
June 21, 2019, over 250 Department II scholars, past and present, gathered at the 
MPIWG on a bonny summer day to review twenty-four years of thinking together 
about how to do the history of rationality. Those two-plus decades yielded many sur-
prises for all of us, a surprising number of them fruitful, and the occasion was fit-
tingly marked by a volume edited by Mechthild Fend, Anke te Heesen, Christine von 
Oertzen, and Fernando Vidal with contributions from 107 Department II scholars, 
entitled Surprise: 107 Variations on the Unexpected. 

➔  Workshops and Conferences

https://www.mpiwg-berlin.mpg.de/
resources/publications/books/
surprise-107-variations-unexpected

https://www.bgc.bard.edu/publica-
tions/all/96/what-is-research

Every academic year in Department II  
began with a day-long workshop at which 
all scholars presented their research in five 
minutes and with one image (September 
2018).

Surprise: 107 Variations on the Unexpected.
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Celebrations on the occasion of Lorraine Daston’s retirement as 
Director of Department II. A ninety-minute program with talks 
and musical performances, and a reception in the Institute’s 
courtyard, was followed by the unveiling of a miraculous and 
delicious cake created by a pastry artist. Photos by Arne Sattler, 
Herbert Stattler, Tanja Neuendorf, and Anke te Heesen.  
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2018–2019

director   Lorraine Daston
senior research scholars   Christine von Oertzen, David Sepkoski,  
Annette Vogt
research scholar   Sebastian Felten
minerva research group leader   Elaine Leong
postdoctoral fellows   Maria Avxentevskaya, Hansun Hsiung, Katja Krause
predoctoral fellows  Lily Xiaolei Huang, Kristine Palmieri, Laura Sumrall
visiting scholars   Ken Alder, Gadi Algazi, Bruno Belhoste,  
Maria Montserrat Cabré Pairet, Joan Cadden, John Carson, Sandra Cavallo,  
Karine Chemla, Jamie Cohen-Cole, Angela N. H. Creager, Flavio D’Abramo,  
Sietske Fransen, Sebastian Felten, Cathy Gere, Daniela Helbig, Patricia Kitcher, 
Philip Kitcher, Suzanne Marchand, Andrew Mendelsohn, Javier Moscoso,  
Projit Bihari Mukharji, Meera Nanda, Katharine Park, Jennifer Rampling,  
Jaya Remond, Joan L. Richards, Francesca Rochberg, Daniel Rosenberg,  
Sophie Roux, Anne Secord, James A. Secord, Mårten Söderblom Saarela,  
Mirjam Voerkelius, Dror Weil, Benjamin Wilson, Elaine Wise, Norton M. Wise, 
Gloria Yu
visiting postdoctoral fellows   Minakshi Menon, Omer Michaelis,  
Ion Gabriel Mihailescu, Michael Squire, Xiaona Wang
visiting predoctoral fellows   Audrey Borowski, Vincent Deluz,  
Thomas Erslev, Christian B. Flow, Eric Moses Gurevitch, Abram Kaplan,  
Andrew Lea, Anna-Maria Meister, Nicholas Michel, Yasuhiro Okazawa,  
Carola Ossmer, Aaron Richmond, Richard J. Spiegel, Ohad Reiss Sorokin 
artist in residence   Tal Halpern
journalists in residence   Siobhan Roberts, Julia Voss
support team   Josephine Fenger, Regina Held, Anna Radetckaia, Chaonan Zhang
student assistants   Marius Brunzel, Nina Ludwig, Laura Selle, Anna Wolk
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Department II

Publications 2018–June 2021

Alder, Ken (2020). The Forensic Self: Expert Identification and the History of Script 
Culture in France: The Hans Rausing Lecture 2018. Salvia småskrifter 18. Uppsala: 
Uppsala Universitet.

Algazi, Gadi (2019). “Hooks, Nets, and Links.” In Surprise: 107 Variations on the 
Unexpected, ed. M. Fend, A. te Heesen, C. von Oertzen, and F. Vidal, 15–18. Berlin: 
Max Planck Institute for the History of Science.

Astbury, Leah and Elaine Leong (2019). “Medical Knowledge and Practice.”  
In The Routledge History of Women in Early Modern Europe, ed. A. L. Capern, 
181–198. London: Routledge.

Avxentevskaya, Maria (2018). “From ‘Inventio’ to Invention: John Wilkins’  
Mathematical Magick.” In English Literature and the Disciplines of Knowledge, Early 
Modern to Eighteenth Century: A Trade for Light, ed. J. B. da Silva and M. R. Gomes, 
117–145. Leiden: Brill. https://doi.org/10.1163/9789004349360_008.

Avxentevskaya, Maria (2019). “A Matter of Skill.” In Surprise: 107 Variations on the 
Unexpected, ed. M. Fend, A. te Heesen, C. von Oertzen, and F. Vidal, 22–24. Berlin: 
Max Planck Institute for the History of Science.

Axworthy, Angela (2018). “Early Modern Conceptions and Treatments of Space and 
Spatiality. Review of: Vermeir, Koen and Jonathan Regier (eds): Boundaries, Extents 
and Circulations: Space and Spatiality in Early Modern Natural Philosophy. 
Dordrecht: Springer 2016.” Metascience 27 (2): 309–312. https://doi.org/10.1007/
s11016-018-0294-2.

Barnett, Lydia (2019). After the Flood: Imagining the Global Environment in Early 
Modern Europe. Baltimore, MD: Johns Hopkins University Press.

Beck, Naomi see Witt and Beck.

Berson, Joshua (2019). The Meat Question: Animals, Humans, and the Deep History 
of Food. Cambridge, MA: MIT Press.

Bittel, Carla, Elaine Leong, and Christine von Oertzen (2019). “Paper, Gender and 
the History of Knowledge.” In Working with Paper: Gendered Practices in the History 
of Knowledge, ed. C. Bittel, E. Leong, and C. von Oertzen, 1–14. Pittsburgh,  
PA: University of Pittsburgh Press.

Bittel, Carla (2019). “Unpacking the Phrenological Toolkit: Knowledge and Identity 
in Antebellum America.” In Working with Paper: Gendered Practices in the History of 
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Knowledge, ed. C. Bittel, E. Leong, and C. von Oertzen, 91–107. Pittsburgh,  
PA: University of Pittsburgh Press.

Bittel, Carla, Elaine Leong, and Christine von Oertzen, eds. (2019). Working with 
Paper: Gendered Practices in the History of Knowledge. Pittsburgh, PA: University of 
Pittsburgh Press.

Blagoev, Blagoy, Sebastian Felten, and Rebecca Kahn (2018). “The Career of a 
Catalogue: Organizational Memory, Materiality and the Dual Nature of the Past at 
the British Museum (1970–Today).” Organization Studies 39 (12): 1757–1783. 
https://doi.org/10.1177/0170840618789189.

Blumentrath, Hendrik, Anna Echterhölter, Frederike Felcht, and Karin Harrasser 
(2019). Jenseits des Geldes: Aporien der Rationierung. ilinx.kollaborationen 2. 
Leipzig: Spector Books .

Bouk, Dan (2018). “Generation Crisis: How Population Research Defined the Baby 
Boomers.” Modern American History 1 (3): 321–347. https://doi.org/10.1017/
mah.2018.31.

Bouk, Dan (2019). “Women Who Worked with Documents to Rationalize Repro-
duction.” In Working with Paper: Gendered Practices in the History of Knowledge,  
ed. C. Bittel, E. Leong, and C. von Oertzen, 193–207. Pittsburgh, PA: University of 
Pittsburgh Press.

Bourguet, Marie-Noelle (2018). “Französische Wissenschaftler.” In Alexander von 
Humboldt-Handbuch: Leben  — Werk — Wirkung, ed. O. Ette, 215–223. Stuttgart: 
Metzler.

Bowen, Alan C. and Francesca Rochberg, eds. (2020). Hellenistic Astronomy: The 
Science in Its Contexts. Brill’s Companions to Classical Studies. Leiden: Brill.  
https://doi.org/10.1163/9789004400566.

Bowen, Alan C.  and Francesca Rochberg (2020). “Introduction: The Study of 
Hellenistic Astronomy.” In Hellenistic Astronomy: The Science and Its Contexts,  
ed. A. C. Bowen and F. Rochberg, 1–6. Leiden: Brill.
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Cabré Pairet, Maria Montserrat and Fernando Salmón (2020). “Blood, Milk and 
Breastbleeding: The Humoral Economy of Women’s Bodies in Late Medieval 
Medicine.” In Gender, Health and Healing, 1250–1550, ed. S. Ritchey and  
S. Strocchia, 93–118. Amsterdam: Amsterdam University Press.  
https://doi.org/10.1515/9789048544462-007.

Camprubí, Lino see also Pretel and Camprubí.

Camprubí, Lino, Xavier Roque, and Francisco Sáez de Adana, eds. (2018). De la 
guerra fría al calentamiento global: Estados Unidos, España y el nuevo orden científico 
mundial. Investigación y debate. Estudios norteamericanos 232. Madrid:  
La Catarata.

Camprubí, Lino (2018). “Experiencing Deep and Global Currents at a ‘Prototypical 
Strait’, 1870s and 1980s.” Studies in History and Philosophy of Science Part A 70: 
6–17. https://doi.org/10.1016/j.shpsa.2018.05.004.

Camprubí, Lino and Philipp N. Lehmann, eds. (2018). Experiencing the Global 
Environment. Special issue, Studies in History and Philosophy of Science Part A 70. 
Amsterdam: Elsevier.

Camprubí, Lino and Philipp N. Lehmann (2018). “The Scales of Experience: 
Introduction to the Special Issue ‘Experiencing the Global Environment.’” Studies in 
History and Philosophy of Science Part A 70: 1–5. https://doi.org/10.1016/j.shp-
sa.2018.05.003.

Camprubí, Lino (2019). “Whose Self-Sufficiency? Energy Dependency in Spain from 
1939.” Energy Policy 2: 125: 227–234. https://doi.org/10.1016/j.enpol.2018.10.058.

Carson, John (2018). “‘Every Expression Is Watched’: Mind, Medical Expertise, and 
Display in the Nineteenth-Century English Courtroom.” Social Studies of Science 48 
(6): 891–918. https://doi.org/10.1177/0306312718820160.

Carson, John (2019). “A Psychologist Is Amazed.” In Surprise: 107 Variations on the 
Unexpected, ed. M. Fend, A. te Heesen, C. von Oertzen, and F. Vidal, 1–4. Berlin: 
Max Planck Institute for the History of Science.

Carson, John (2021). “Intelligence Testing.” In Information: A Historical Companion, 
ed. A. Blair, P. Duguid, A.-S. Goeing, and A. Grafton, 523–526. Princeton, NJ: 
Princeton University Press.

Chemla, Karine (2018). The Motley Practices of Generality in Various Epistemological 
Cultures: The Hans Rausing Lecture 2017. Salvia småskrifter 17. Uppsala: Uppsala 
Universitet. https://www.idehist.uu.se/office-for-history-of-science/hans-rausing-
lectures/hans-rausing-lecture-2017/#anchor-775182.

3

4

	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 	 107

Publications

https://doi.org/10.1515/9789048544462-007
https://doi.org/10.1016/j.shpsa.2018.05.004
https://doi.org/10.1016/j.shpsa.2018.05.003
https://doi.org/10.1016/j.shpsa.2018.05.003
https://doi.org/10.1016/j.enpol.2018.10.058
https://doi.org/10.1177/0306312718820160
https://www.idehist.uu.se/office-for-history-of-science/hans-rausing-lectures/hans-rausing-lecture-2017/#anchor-775182
https://www.idehist.uu.se/office-for-history-of-science/hans-rausing-lectures/hans-rausing-lecture-2017/#anchor-775182


    

Chemla, Karine (2019). “Different Clusters of Text from Ancient China, Different 
Mathematical Ontologies.” HAU: Journal of Ethnographic Theory 9 (1): 99–112. 
https://doi.org/10.1086/703799.

Chemla, Karine (2019). “Needham and the Issue of Chinese as a Language for 
Science: Taking a Linguistic Turn Materially.” Isis 110 (1): 109–115.  
https://doi.org/10.1086/702915.

Chemla, Karine (2020). “Comment l’activité mathématique façonne sa langue et ses 
formes textuelles.” In Langue et science, langage et pensée, ed. J.-N. Robert, 283–311. 
Paris: Odile Jacob.

Chemla, Karine (2020). “On the Diagrammaticity of Ancient Texts and Its  
Importance for the History of Science: Based on the Example of the Early Chinese 
Mathematical Text ‘The Gnomon of the Zhou.’” East Asian Science, Technology and 
Society 14 (2): 279–308. https://doi.org/10.1215/18752160-8538529.

Chemla, Karine (2021). “Hourya, un témoignage et une relecture de ‘Corps et 
modèles.’” In L’épistémologie du dedans: mélanges en l’honneur de Hourya  
Benis-Sinaceur, ed. E. Haffner and D. Rabouin, 501–513. Paris: Classiques Garnier.  
https://doi.org/10.15122/isbn.978-2-406-10548-0.p.0501.

Christie, John (2018). “Chemical Glasgow and Its Entrepreneurs, 1760–1860.”  
In Compound Histories: Materials, Governance, and Production, 1760–1840,  
ed. L. L. Roberts and S. Werrett, 311–332. Leiden: Brill.  
https://doi.org/10.1163/9789004325562_015.

Cohen-Cole, Jamie (2019). “An Alternative History of ‘Alternative Facts’: Postmod-
ernism and the Center Right Knowledge Ecology.” History of Knowledge: Research, 
Resources, and Perspectives. Washington, DC: German Historical Institute. May 16, 
2019. https://historyofknowledge.net/2019/05/16/an-alternative-history-of-alterna-
tive-facts/.

Creager, Angela N. H., Mathias Grote, and Elaine Leong (2020). “Learning by the 
Book: Manuals and Handbooks in the History of Knowledge.” The British Journal for 
the History of Science: Themes 5: 1–13. https://doi.org/10.1017/bjt.2020.1.

Creager, Angela N. H. (2018). “Human Bodies as Chemical Sensors: A History of 
Biomonitoring for Environmental Health and Regulation.” Studies in History and 
Philosophy of Science Part A 70: 70–81. https://doi.org/10.1016/j.shpsa.2018.05.010.

Creager, Angela N. H. (2020). “Recipes for Recombining DNA: A History of 
Molecular Cloning: A Laboratory Manual.” The British Journal for the History of 
Science: Themes 5: 225–243. https://doi.org/10.1017/bjt.2020.5.

Curry, Helen Anne and James A. Secord (2018). “Natural History and Its Histories 
in the Twenty-first Century.” In Worlds of Natural History, ed. H. A. Curry,  
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N. Jardine, J. A. Secord, and E. C. Spary, 535–544. Cambridge: Cambridge University 
Press. https://doi.org/10.1017/9781108225229.034.

Dahn, Ryan (2019). “Big Science, Nazified? Pascual Jordan, Adolf Meyer-Abich, and 
the Abortive Scientific Journal ‘Physis.’” Isis 110 (1): 68–90.  
https://doi.org/10.1086/701352.

Daston, Lorraine (2018). “Calculation and the Division of Labor, 1750–1950.” 
Bulletin of the German Historical Institute 62 (Spring): 9–30. https://www.ghi-dc.
org/fileadmin/publications/Bulletin/bu62.pdf.

Daston, Lorraine (2018). “Divided Souls: Justice Is Conflict, Stuart Hampshire.” 
Social Research: An International Quarterly 85 (3): 573–583. https://muse.jhu.edu/
article/707605.

Daston, Lorraine (2018). Gegen die Natur. Fröhliche Wissenschaft 5. Berlin: Matthes 
& Seitz.

Daston, Lorraine (2018). “Kreative Missverständnisse: zum Begriffspaar objektiv/
subjektiv im englischen Sprachgebrauch des 19. Jahrhunderts.” In Wandlungen und 
Brüche: Wissenschaftsgeschichte als politische Geschichte, ed. J. Feichtinger,  
M. Klemun, J. Surman, and P. Svatek, 23–35. Göttingen: V&R unipress.

Daston, Lorraine (2018). “Review of: Jones, Matthew L.: Reckoning with Matter: 
Calculating Machines, Innovation, and Thinking about Thinking from Pascal to 
Babbage. Chicago, IL: University of Chicago Press 2017.” Critical Inquiry 45 (1): 
236–237. https://doi.org/10.1086/699592.

Daston, Lorraine (2019). “Academic Freedom: A Never-Ending Story.” Max Planck 
Research 3: 18–25. https://www.mpg.de/14148765/F001_Focus_018-025.pdf.

Daston, Lorraine (2019). Against Nature. Untimely Meditations. Cambridge, MA: 
MIT Press.

Daston, Lorraine (2019). “Baconsche Tatsachen [2002].” In Wissensgeschichte,  
ed. M. Füssel, 183–201. Stuttgart: Steiner.
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Daston, Lorraine (2019). “Comment on Martin Mulsow: History of Knowledge.”  
In Debating New Approaches to History, ed. M. Tamm and P. Burke, 173–181. 
London: Bloomsbury.

Daston, Lorraine (2019). “Die ganzheitliche Aufklärung.” In Wilhelm und Alexander 
von Humboldt, ed. D. Blankenstein, 35–41. Munich: Stiftung Deutsches Historisches 
Museum.

Daston, Lorraine (2019). “Forschungsfreiheit — eine unendliche Geschichte.” 
Max-Planck-Forschung 3: 1–8. https://www.mpg.de/13894857/forschungsfreiheit.

Daston, Lorraine (2019). “Lorraine Daston [Interview].” In Thinking in the past 
Tense: Eight Conversations, ed. A. Bevilacqua and F. Clark, 40–65. Chicago, IL:  
The University of Chicago Press.

Daston, Lorraine (2019). “Objektivität und Unparteilichkeit: epistemische Tugenden 
in den Geisteswissenschaften.” In Epistemische Tugenden: zur Geschichte und 
Gegenwart eines Konzepts, ed. A. Gelhard, R. Hackler, and S. Zanetti, 201–216. 
Tübingen: Mohr Siebeck.

Daston, Lorraine and Sharon Marcus (2019). “The Books That Wouldn’t Die.” 
Chronicle of Higher Education 65 (27): 1–5.

Daston, Lorraine (2019). “The coup d’oeil: On a Mode of Understanding.” Critical 
Inquiry 45 (2): 307–331. https://doi.org/10.1086/700990.

Daston, Lorraine, Antonio Augusto Passos Videira, and Juan Andrés Queijo Olano 
(2019). “The Power of History: An Interview with Lorraine Daston.” Contemporanea: 
historia y problemas del siglo XX 10 (10): 197–202.

Deluz, Vincent see Jaquet, Deluz, et al.

Dutreuil, Sébastien (2018). “L’anthropocène est-il un concept d’histoire de la terre? 
Le nom qui ne dit pas son épistémologie.” In Penser l’anthropocène, ed. R. Beau and 
C. Larrère, 355–374. Paris: Presses de Sciences.

Echterhölter, Anna see also Blumentrath, Echterhölter, et al.

Echterhölter, Anna (2018). “Plantagenzeit: Gabe, Frist und Metroklasmus im 
‘Deutschen Pazifik.’” In Gabe und Tausch: Zeitlichkeit, Aisthetik, Ästhetik,  
ed. M. Bies, S. Giacovelli, and A. Langenohl, 197–217. Hannover: Wehrhahn.

Echterhölter, Anna (2019). “Red and Black Boxes: koloniale Standardisierung als 
Metroklasmus.” In Standardisierung und Naturalisierung, ed. M. Müller and  
C. Neubert, 47–67. Munich: Fink.
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Echterhölter, Anna (2021). “(Dis-)manufacturing Bonds: Rural Measuring Practices 
as Media of Exchange.” In Connect and Divide: The Practice Turn in Media Studies, 
ed. E. Schüttpelz, U. Bergermann, M. Dommann, J. Stolow, and N. Taha, 69–81. 
Zurich: Diaphanes.

Eddy, Matthew D. (2018). “The Nature of Notebooks: How Enlightenment School-
children Transformed the Tabula Rasa.” Journal of British Studies 57 (2): 275–307. 
https://doi.org/10.1017/jbr.2017.239.

Eddy, Matthew D. (2019). “Family Notebooks, Mnemotechnics, and the Rational 
Education of Margaret Monro.” In Working with Paper: Gendered Practices in the 
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If there were only one truth, you couldn’t paint  
a hundred canvases on the same theme. 

Pablo Picasso
Introduction

“If we say that science is organized knowledge,” Herbert Spencer remarked in 1857 in 
his Genesis of Sciences, “we are met by the truth that all knowledge is organized in a 
greater or less degree.” Historically, he argued, it was “not logically justifiable” to 
maintain that an ordinary action such as dyeing household cloth was more or less 
systematic than, for example, that of a geologist sampling minerals. In both cases 
things and information were tied together, inferences drawn, results expected.  
Inspired by Charles Darwin’s evolutionary theory, Spencer suggested that over time 
humans expand ordinary knowledge and deepen their understanding of the world’s 
informational structures. He eventually endorsed a distinction between common and 
scientific knowledge, but he also cautioned his reader that no “one” rational system of 
knowing existed among the many possible subjects or communities, nor was there 
any inevitable, linear system of progression in such ordering practices or concepts 
apart from human convention itself. 

More than a century after Spencer, Evelyn Fox Keller likewise emphasized this  
diversity of orders in understanding the structures of nature, juxtaposing herself to 
those who would understand nature in terms of laws entirely independent from the 
structures of knowledge. Honing in on such kinds of order revealed by the history 
and sociology of science, Fox Keller unfolded the gender-based power hierarchies in 
Western academia, and specifically “undercut some of the irrefragable intuitions” that 
persist in our modern view of science. Her work has become part of emerging, less 
biased, ways of studying the history of science, technology, and medicine. 

Building on these insights, Department III voyages onto history’s oceans of order, 
plotting how the gravitational pull of the ordinary has enabled people to navigate 
unruly currents and maelstroms on the seas of knowledge. Inspired by Jean Piaget’s 
notion of knowledge acquisition as a process of ordering, we study the history of sci-
ence as a continuous navigation to find and establish different orders, rather than a 
process of locating the small islands of singularity in which the truth reigns supreme 
as laws. Our research practice weaves together the strands of experience to furnish an 
overview of ordering principles while still maintaining the integrity of each strand. 
We focus on three of the tools—social (action), material (artifacts), and epistemic 
(knowledge)—that cultures have, in our view, used to order knowledge and to know-

Tree of Knowledge, Hilma af Klint, HaK133, 
courtesy of The Hilma af Klint Foundation. 
Copyright photo: Moderna Museet, 
Stockholm.
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ingly create order. Each tool provides the impetus for a research pathway. We present 
them here in an order that reflects our methodological approach and schools of  
debate in historical China, which is also the chronological order of the research path-
ways forged organically during the reporting period.

The first, social (action), follows ordinary knowledge(s) and practices of organiz-
ing and systematizing our world. Our working hypothesis is that knowledge emerges 
as a result of the social action of ordering. We are particularly interested in the inten-
tionality of this act—of how people, in the effort to make things work, produce 
knowledge through ordering. We trace these processes as they historically become 
apparent in plans—failed and successful, routes taken and not taken—and we explore 
how power and judgement play out in shaping orders. Planning has allowed individu-
als, communities, and states to develop, experiment on, stabilize, and distinguish dif-
ferent kinds of orders—ordinary or scientific, valid or pragmatic, etc. 

The second, material (artifacts), concerns the material basis of and for ordering—
how order is derived from things and ordering means making things. Focusing on 
ordering, we see how making has historically not only been limited to the making of 
objects, but that through submitting to human ordering, words, bodies, and objects 
equally come to be “things” that are made. Crops are thus not only a thing of our lived 
reality but are made to be distinguishable from weeds. We are attentive to how mate-
rial instantiations of ordering efforts affect human action by discriminating realities 
such as how animals, meaning animals that moved in the wild, were made into things 
that could not move, as people learned to domesticate them. To understand how 
practices, concepts, or logics of systematizing and ordering the world came about, it 
is equally imperative to understand how, with things, order was established and how, 
without them, knowledge has vanished—as animals and plants have gone extinct, 
bodies have been silenced or ignored, objects have decayed and books have been lost. 

The third pathway, epistemic (knowledge), critically engages with ways in which 
one system of order is imposed over another. This imposition of order over order—to 
modify Evelyn Fox Keller’s description of how science “produces order from order”—
constitutes the work of knowledge. We scrutinize how, throughout time and space, 
people have taken the distinctive patterns and order they discern as arising from 
within phenomena, as the “natural” order that they then expand and escalate as a 
means to order the same and other phenomena. We wish to understand how the 
world has changed with the imposition of different versions of knowledge orders and 
to thus render visible the historical plurality of order, thereby not only undercutting 
but changing some of the “irrefragable intuitions” that have driven science, technol-
ogy, and medicine and continue to engender inequalities.	

Before presenting this research in more detail, it is crucial to first convey how the 
Department works. Department III researchers work in diverse fields. They may be 
historians, philosophers, anthropologists, archaeologists, artists, or museum or digi-
tal humanities scholars, and engaged in disciplines such as art, environmental stud-
ies, or cultural studies. Our international multidisciplinary scholars pursue our goals 
using a variety of methods, including micro- and macrostudies, cross-cultural com-
parison, material scientific analysis, text-critical research, object and material culture 
research, and archival and computational methods. We use the flexibility of MPG 
structures to move away from projects neatly defined by time spans. Instead, we set 
up a research theme and then allow Working Groups to develop organically, focusing 
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on specific topics or choosing a temporal focus. Underlying these structures, we have 
several long-term initiatives, which we call source-based initiatives, that deal with 
our historical sources as the artifacts of efforts to create order. In some cases, we  
directly investigate the orders of these sources, such as in the project on Chinese local 
gazetteers. And in others, such as in the project on visualizing the heavens, we  
attempt to break apart the historical artifacts and reorder what we find to see how 
politics, material conditions, and social ideals of the past and present have affected our 
view of historical scientific dynamics.

In the following, we outline our major research areas in the chronological order in 
which they were established within Department III: (1) action and histories of plan-
ning order socially; (2) artifacts and the body of animals as material conditions; 
and (3) knowledge processes of differentiation. In each section we highlight some of 
the work carried out in each of these areas from 2018 to 2020 and how we have con-
tributed to methodological debates. The projects under the rubric of “Action” are now 
in their eighth year of activity, with a large body of research that has been consoli-
dated and published during the current report period, while the projects under the 
rubric of “Artifacts” are presently most active in terms of workshops and producing 
new knowledge, having begun their research program in 2016, with publications to 
follow in the next reporting period.

Artifacts, Action, Knowledge 
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Planning Order Socially: Baselines, Local    
Knowledge, and Ownership

Like any other order, the realm of ordinary knowl-
edge is a moving target. Historically it comes in 
many guises: as common sense; as reliable, useful, 
everyday, vernacular understanding; as collective 
or individual experience. In the wake of feminist 
studies, sociologists and philosophers defined or-
dinary knowledge as knowledge of the sort that 
we use to orient ourselves in and move through 
society. This definition has been highly influen-
tial, decisively impacting some historical studies 
in particular, where it was taken as a counterpoint 
to specialist knowledge and science, technology, 
and medicine. Into the twenty-first century, a 

growing body of research then nuanced the term “everyday” or “ordinary” knowledge 
to address a cultural and geographic bias in the history of science and technology, and 
to show that local, indigenous, or situated knowledges have been key to scientific and 
technological change. Such studies have emphasized the actors who detect patterns 
and connect information to do science beyond the laboratory, arguing that scientific 
orders have always reflected social ordering and structures of power. “Science is cre-
ated locally but then, by other processes, is transferred outward toward more general 
contexts,” noted James Secord in 2004. Kapil Raj (2010) similarly saw this as a reversal 
of science’s primacy of universality over locality in which science was challenged by 
local knowledge. In this view local meanings, practices, and contents became impor-
tant in the making of global sciences simply by their very existence.

Working within this important and rich body of scholarship, Department III has 
dedicated the first strand of its research program to scrutinizing how knowledge that 
is taken for granted is partnered with scientific and technological systems of ordering. 
Our working hypothesis is that all knowledge organization relies on basic actions—
actions that aim to make knowledge work, that is, to make its things work out for its 
actors; and that these actions leave behind a diverse landscape of evidence as well as 
historical alternatives—routes taken and not taken—which go beyond our most 
deeply held convictions and indubitable assumptions. 

Many of these projects evolved out of, or were completed within, an inaugural re-
search cluster within the focus on histories of planning that we called “The Art of 
Judgement.” Working Groups under this thematic umbrella tackled historical efforts 
to deal with locally diverse information and knowledge orders—either by reducing 
and “baselining” such diversity from a global view; or by determining how, where, and 
when such diversity has to be managed/taken into account—on the central state or local 
level, communally or by individuals. A second thematic umbrella, “Scale and Scope,” 
was concerned with the magnitude and comprehensiveness of efforts to create order.

1

The Pasterze Glacier in Austria.  
Photo: Nathan Wong, 2007.
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Thinking in Many Tongues
The Working Group “Thinking in Many Tongues”—which explores the role of 
language and how people have always lived, and scholars have always worked, in 
plurilingual worlds—developed into the Working Group book Thinking in Many 
Tongues: A Reader on Plurilingualism in Traditional Eurasian Scholarship, forth­
coming from Brill.

The Working Group “Baselining Nature” is focused on one historically prevalent way 
of responding to the challenge posed by the incredibly diverse and complex world in 
which humans live, practiced frequently by political and social elites: namely, to re-
duce complexity by abstraction or by establishing normative frameworks. By 1074, 
for instance, it had become clear that Chinese astronomers were unable to accurately 
predict the movement of heavenly bodies and foresee possible anomalies, furnishing 
critics with ammunition to attack the legitimacy of the Song rulership. In response, 
Chancellor Shen Gua suggested considering the determining factors of these predic-
tions—the premises of astronomical inquiries—and urged the astronomers and 
mathematical experts of his time to first “simplify their instruments for measurement.” 

	Shen Gua is one of many historical examples illustrating that an important tool 
for finding and maintaining order and patterns in our complex environment has been 
the ability to make and enforce decisions about where to select from the mass of avail-
able information. Research in Department III has accordingly honed in on other, 
similar cases to explore how science has determined places, ecosystems, and time-
lines to be natural by setting reference points. 

Baselines and reference points figure as central boundary markers of the emer-
gence of sciences. Since the nineteenth century they not only produce divides but also 
contribute to making the environment a legitimate subject for research. They split, for 
instance, the world into what is considered to be natural or healthy and what is not. 
Or they create clear markers between different spatial elements, such as land and sea 
or hills and mountains. Inspired in part by Daniel Pauly’s identification of the “shift-
ing baseline syndrome”—a process in which each generation of scientists takes the 
impoverished ecosystems at the beginning of their career as “natural,” often missing 
the longer-term processes of degradation that preceded their investigations, the inter-
disciplinary group “Baselining Nature” investigated the “baselining” practices by 
which scientists and policy-makers determine and evaluate such ideal ecological con-
ditions in the first place.

In its results, published in a special issue of Environment and Planning E, the 
Working Group collectively revealed the role of uneven power relations and inequal-
ity for any cultural imagination of a “natural” state. These articles demonstrate that 
the choice of certain historical baselines has historically functioned intentionally at a 
variety of spatial scales as a means to facilitate or hinder the use of landscapes, ani-
mals, or humans for capital or moral economies. The takeaway is that definitions in 
different fields of scientific inquiry depend on political judgements that scientists 
make, consciously or unconsciously, when they accept standards or reference points 
as objective. The challenge that remains is to peel back and expose the layers of 
knowledge-making active in an ongoing process in which the incidental is accepted 
as the inevitable. 
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Taking up this challenge means questioning the commonly accepted narrative that 
while baselines were developed primarily to allow for comparative research across 
time and space, it is only at a later stage that they became reified as objects of political 
debate. The group’s research rather points to ways in which “comparisons transform 
the world, establishing bonds between entities that traditionally were deemed as dif-
ferent, even incommensurable.” Returning to histories of baselining: contextualizing 
them within debates about the Anthropocene and global health thus has the potential 
to make a significant impact by offering new tools for assessing environmental 
change—by showing, for instance, how the exploitation of shale gas depends heavily 
on a nullification of formerly acceptable baseline conditions. This case study in par-
ticular contributes to a wider debate in recent scholarship about the need to join work 
in the history of science with the methods and techniques of environmental history 
in order to further our understanding of the historical development of the perception 
of, interaction with, and response to global environmental change.

The introduction to the special issue of Environment and Planning E by Sebastián 
Ureta, Thomas Lekan, and Wilko Graf von Hardenberg, “Baselining Nature: An 
Introduction,” argues that the scientific practices that produce baselines are not 
“innocent” and do not only become politicized ex post, but are themselves products 
of political debate.

	

This work on baselining nature is complemented by the source-based initiative on 
“Measuring the Earth.” Aiming to produce an exemplary case study of how compu-
tational methods can contribute to foster such research venues, Department III  
invested in an open repository of primary sources for the history of geodesy. At the 
center of this project lies a multilingual corpus of conference minutes produced in  
the late nineteenth century by what later became the International Association of 
Geodesy, digitized in cooperation with the GeoForschungsZentrum in Potsdam. 
Working on a thematically coherent corpus of more than 15,000 pages, the group has 

Connection of the Austrian, Prussian,  
and Saxonian triangulations according to 
Johann Jacob Baeyer. General-Bericht über 
die mitteleuropäische Gradmessung pro 1863 
(Berlin: Reimer, 1864). Public domain.
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continued under the leadership of Hardenberg to evaluate different methods for cor-
pus analysis and distant reading, and to develop appropriate techniques to study and 
interpret multilingual corpora. The project provides open access to the whole reposi-
tory through an advanced search and filtering interface that makes it possible to over-
come the known limitations of OCR through a combination of fuzziness and curation. 
The ability to combine browsing with complex searches is showing potential to un-
cover fruitful insights, contributing to one recent article by Hardenberg (“Measuring 
Zero at Sea,” 2020), and enabling the work of former visiting fellow Julia Sanchez-
Dorado, who is using the system to explore the use and placement of images. The 
group is considering the feasibility of embedding this corpus in a wider knowledge 
network through linked data, as well as the possibility of enriching the corpus itself 
with other historical series of geodetic research reports and minutes, possibly further 
broadening its linguistic breadth. The project promises to break new ground in the 
combined analysis of the historical development of perceptions of environmental 
change, transnational and interdisciplinary debate in the field, and the minutes of 
scientific meetings as a genre.

	The credibility of knowledge, experience, or information has always been a crucial 
dimension within the social planning of order. In order to scrutinize how the taken-
for-grantedness of local knowledge was framed and practiced historically in China, 
the source-based initiative “China’s Local Gazetteers,” developed new digital analysis 
methods that have spawned several associated research projects. These include the 
workshops “Knowing an Empire: Imperial Science in Early Modern Chinese and 
Spanish Empires” and “Locality and Geographical Knowledge in Imperial China,” 
for which special issues are currently in preparation. Attention is now being directed 
to the visual material in Chinese Local Gazeteers.

➔  Workshops and Conferences

Data collected via LoGaRT can be directly 
visualized by linked third-party tools. 
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Assessments of Chinese approaches to rational order in general and science in par-
ticular have assigned a major role to the unity of imperial rule and the interest of its 
elites in establishing uniform bodies of information to form a basis for credible 
knowledge. Within this narrative, historians have drawn attention to how, over cen-
turies, Chinese imperial rulers and local actors practiced ways of reading, compiling, 
and ordering local information in writing local knowledge within local gazetteers. 
Spanning a time period from the tenth to the twentieth centuries and covering nearly 
all populated regions of historical China, an impressive number of 8,000 local gazet-
teer titles are still extant today. This sheer number poses a unique challenge and also 
an opportunity for scholars to understand the structures of knowledge of this genre, 
the conditions of different time periods and locales for recording and reporting it, 
and the epistemologies that are embedded within these practices. 

The software “Local Gazetteers Research Tools”—or LoGaRT for short—was built 
primarily to enable the genre itself to be examined: to determine, for instance, how 
individual or communal a practice such as disaster control was, and whether a local-
ity set standards, adhered to them, or ignored them; and thus to shed light on how 
local knowledge was nurtured under Chinese imperial rule as a practice and concept 
that allowed for chance developments and fostered the generation of diverse special-
ist (and very individual) expertise. The software helps us see how this knowledge was 
an order neither inherently bound by law nor chaotic and unruly: how it produced 
certainty and chance at the same time—not as a dichotomy or a hierarchy, but as a 
relationship of mutual interdependence.

	From 2016 to 2020, the Working Group attracted fifty scholars whose individual 
research interests collectively reflect the eclectic themes documented in local gazet-
teers, and whose research needs motivated iterative technical refinements and new, 
unanticipated features. Scholars have mostly used LoGaRT to conduct their research 
in three ways. 

First, many identify key terms as a proxy for the historical presence or absence of 
certain objects or phenomena. The collaborative research of Schäfer, Chen, and Che 
on the historical politics of disaster records initially adopted this approach to trace 
records of mulberry crop failures. The research expanded using the methods listed 
below to include contextual studies of disaster politics and discourses around the 
Mandate of Heaven. The results were published in the Digital Humanities special  
issue in the Journal of Chinese History. 

Second, scholars have used LoGaRT’s section search function to isolate the same 
thematic section across multiple local gazetteers, enabling them to extract informa-
tion about a specific theme across geographic regions and/or time periods. In some 
cases, the presence or absence of certain thematic sections in specific gazetteers was 
also indicative of large-scale patterns or historical changes. Matthew Miller’s research, 
which looks at the long-term interplay between social and environmental change, is 
one such example. Miller used LoGaRT to track down the logging locations where the 
imperial courts sourced their timber, proving that from the Ming to Qing periods 
logging was gradually transferred from state-organized efforts to local efforts and  
local markets (relying on local logging industry to supply wood through commercial 
markets). 

Third, using LoGaRT’s extraction interface, scholars have tagged texts from mul-
tiple local gazetteers to collate and compile stand-alone data sets that serve as a  

➔  Dagmar Schäfer, Shih-Pei Chen, 
and Qun Che, “What Is Local 
Knowledge? Digital Humanities  
and Yuan Dynasty Disasters in 
Imperial China’s Local Gazetteers,” 
Journal of Chinese History (2020)

➔  Matthew Miller, Fir and 
Empire: The Transformation of 
Forests in Early Modern China 
(2020)
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curated digital concordance for reuse and further investigations. Joseph Dennis is 
using LoGaRT to curate 30,000 records of local school library holdings from 4,000 
digital gazetteers, producing a data set that forms the basis of the Books in China 
online database. Based on this data set, Dennis has been able to offer a systematic 
view of book circulation and knowledge distribution in historical China for the first 
time, which is now informing historians about how Chinese historical intellectuals 
acquired various kinds of knowledge at different times and localities. An important 
feature of this project is to make available the data that was originally curated for this 
research for new research questions in the future. During 2020/21, the Department 
launched a cooperation with Brill publishing house to develop  a new platform for 
publishing such digital concordances as peer-reviewed scholarly contributions. 

The project has also developed a global comparative perspective. China is indeed not 
the only large political superstructure that has imposed centralized rule over dispa-
rate social groups across a large geographic space. Venturing into comparative empire 
studies, Shih-Pei Chen, Mackenzie Cooley, and Huiyu Wu brought together scholars 
from both Chinese and Spanish studies to trace the strange parallels between the  
difangzhi (local gazetteers) of imperial China, and the relaciones geográficas of the 
Spanish Empire. This work showed that striking similarities existed between these 
two genres in terms of their raison d’être, structure, and format. Chinese local gazet-
teers developed bottom-up, however, whereas the Spanish relaciones were emphati-
cally top-down, centralized, secretive, and exponentially smaller in scale. Relaciones 
took shape in a context fraught with conflicts and fractures. Chinese local gazetteers 
were equally ambivalent in their relation to imperial rule. Yet they exhibit no such 
sharp cultural and political rupture, recording instead cumulative knowledge over 
centuries despite the waxing and waning of dynasties. Comparative research reveals 
how the making of the “local” (i. e., localizing information) depends not only on poli-
tics of intervention—that is, whether local or external uses of information were  

https://www.mpiwg-berlin.mpg.de/
news/brill-and-max-planck-institute-
history-science-sign-agreement-
digital-concordances

Using the Books in China online database, 
Joseph Dennis compares the number and 
geolocations of military and medical books 
in a defined period.
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facilitated by regulations (fanli) in China or questionnaires in New Spain. Judgement 
is also imposed subtly through the management of size and scales, and by how em-
pires decide to silence or accept all that can be known—in China, by systematically 
collecting information or spurring local actors to do so; or in the case of New Spain, 
by excluding local actors almost entirely. 

Local Gazetteers operates within a wide net of collaborations; one between Shang-
hai Jiao Tong University (SJTU) and the Department resulted in the CHMap, an open-
access WebGIS platform that hosts 4,088 large-scale historical land survey maps of 
China produced in the late nineteenth and early twentieth centuries. This is an open 
and nonprofit platform for sharing resources on Chinese historical maps. These maps 
provide a baseline for both modern and historical periods, allowing researchers to 
compare maps and spatial depictions produced at different times, by different carto-
graphic technologies, within different cultural and political contexts, that are now 
hosted in different archival institutions. 

In another example of how these digital tools have spurred new research, the Work-
ing Group “Visualization and Material Cultures of the Heavens” is creating a pro-
tected image database allowing researchers to contextualize objects beyond their cur-
rent location in museum collections. The aim is to investigate the astral sciences as a 
material practice relevant for people in everyday life. It understands astronomy as a 
ubiquitious practice that, as the oldest of human sciences, was not only developed by 
experts and described in textual accounts but also concerned many hands and minds. 
In almost every region and period of human history we can find evidence of people 
observing and interpreting the night sky. We look at objects—vessels, statues, textiles, 
paintings, and prints—to explore how people visualized the planets, stars, and meteo-
rological phenomena that populate the sky, and how they came to interpret them in 
different ways. Drawing from other source-based initiatives, the Working Group uses 
digital means to look at such visualizations irrespective of their current location in 
museums in Europe, Asia, North America, and North Africa and asks where and 
when objects were situated and how they were used, contributing from below to an 
understanding of the heavens above.

On CHMap, researchers can easily compare 
land survey maps produced in the early 
twentieth century with hand-illustrated 
maps from earlier periods in local 
gazetteers.
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In all of the research unfolding the “Art of Judgement,” scholars critically engaged 
with historical and sociological scholarship itself in the notion of past knowledge 
cultures. Drawing from work in the previous evaluation period on post- and decolo-
nial histories of planning, Department III formed a Working Group on the “Owner-
ship of Knowledge beyond IP” that addressed how, in planning, normative factors 
are related to epistemic concerns. The group asks, in other words, how one can or 
cannot know, with the aim of consolidating two strands of research on the ownership 
of knowledge: one the one hand, scholars of science, technology, medicine, and law 
have all come to emphasize knowledge as the sum of human understanding and the 
many forms it can take; and on the other, they have thus shed light on its ownership 
in the form of possession by law and as acts of social sharing. There is scant scholar-
ship that has contributed to refining a particular nomenclature of alienable/inalien-
able and tacit/explicit into one that would equally value all knowledge—brain and 
body—while also acknowledging differences. 

Where such scholarship has emerged (such as in the work of John Pickstone or 
Andrew Pickering), it has operated with a nomenclature of distinction, and as part of 
efforts to equalize the field, thus emphasizing variety and leading to the conclusion 
that there have been different ways of knowing, such as everyday knowledge, science 
as practice, etc. Many efforts have critically engaged with dichotomies—local/global; 
periphery/center; indigenous/universal; traditional/modern; epistemological/onto-
logical—and attempted to tip the balance by giving at least “equal” power or agency 
to objects, bodies, or things. Other attempts by scholars such as Sheila Jasanoff or 
Ursula Klein have attempted to reunite what had been broken apart by showing that 
knowledge and ownership, for instance, have been coproduced or have coevolved, or 
by proposing compounds such as technoscience. As a result, explication has become 
the widely accepted silver bullet to uncover the relation between knowing and own-
ing knowledge. The vast body of literature dealing with or using terms such as tacit-

Cornelis Cort,  “Astronomy,“ plate 7 from 
“The Seven Liberal Arts,” 1565 [National 
Galleries of Scotland], https://www.
nationalgalleries.org/art-and-ar-
tists/133782/astronomy-plate-7-seven-
liberal-arts?search=astronomy&search_
set_offset=4.
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ness, or equivalences such as “intangible,” local, indigenous, etc., reflects this problem 
in its struggle to communicate all knowing, and explain the equal importance of 
bodily performance, cognitive, chemical, or physiological processes in the brain and 
body. Accepting the deficiency or difficulty of communication, these studies offer 
compound terms to draw attention to how some issues we think of as separate—tech-
nology and science, for instance, embodied practices and knowledge—can never be 
fully broken apart. They use terms as a vehicle for negotiating ownership claims by 
bracketing that very difficulty. In the process, they further substantiate language as 
the determinant of knowing and owning: music becomes ownable because notation 
exists; tanners can own their knowledge as science only when they have learned to 
express it in chemical formulas.

	This mediation through the word concerns us as scholars who decide what actu-
ally counts as knowledge historically—body, artifacts, or words. Unlike things, 
knowledge is property that is dispensed subtly by researchers—for example, when 
they define Chinese order as rational or parochial, Jesuit scientia as of global impor-
tance, or the epistemologies of Africa as situated experiences. Implicit in this scholar-
ship is a “judgement” (Urteil) in the Kantian sense that emphasizes the ethics and  
effects of such an intervention. It also is a question of power as the historian-archeol-
ogists themselves are in a position to dismiss or perpetuate historical order and the 
values within them, as Michel Foucault once pointed out. 

kn/own/ables
Based on earlier research on post- and decolonial knowledge and on a conference 
in 2016, a Working Group within the Department has dedicated attention to 
knowledge as property. The forthcoming book produced by this group, Ownership 
of Knowledge: Beyond Intellectual Property, edited by Dagmar Schäfer, Annapurna 
Mamidipudi, and Marius Buning, reveals how notions of knowing and owning 
emerge because they reciprocally produce and determine the limits and possibilities 
of each other: when scientists examine genes and transform them into intellectual 
property; when a tenth-century carver produces or destroys woodblocks; when a 
banana becomes a tool to explain the laws of physics to underprivileged American 
pupils. It establishes the concept of kn/own/ables to indicate a process of mutual 
conditioning: that is how we, when we identify how we know, inevitably preset how 
we can own what we know; and how we own always impacts how and what we are 
able to know.

In focusing on the notion of decision-making, work within the Department aims to 
highlight the empowering of a specific moment of knowledge-making and under-
standing for the purpose of ownership. In the formation of knowledge ownership, 
power lies exactly in the processes that make knowledge a discursive matter or not: 
using or not using, performing or not performing, saying or not saying can all be acts 
of owning knowledge. Precisely because knowledge ownership is established through 
processes of distinction, one of the Department’s research results was to promote 
methods developed in the history of technology (SCOT, ANT, assemblage theories) 
and to further Foucault’s methods of archeology for scholarly research on historical 

Department III

144 	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 



knowledge cultures beyond intellectual history and epistemological considerations to 
see that objects, bodies, and words are all equally relevant material instantiations of 
knowledge ownership—and that many inequalities in our modern world and its 
knowledge economy arise because social owning has been made to always emphasize 
sharing, whereas legal practices prioritize owning knowledge as word and science.

Thinking about the social dimension of the ordinary within science, we can see 
that an archeology of knowledge has to take seriously the role of materials as objects 
that are imprinted with an agency that always affects scientific change. Such agency 
becomes apparent, for instance, when crops move—an example of material instantia-
tions that is the focus of Moving Crops and the Scales of History, a book project real-
ized by four collaborators Tiago Saraiva, John Bosco Lourdusamy, Barbara Hahn, and 
Francesca Bray, that proposes a new, experimental method for writing global history. 
The volume explores the dual nature of crops as rooted and moveable things recon-
necting local and global in history. Its argument unfolds through a series of intriguing 
and contrasting crop histories, carefully structured to play with scales of time, space, 
and agency. In order to bring the multiple materialities of crops into systematic con-
versation, Moving Crops introduces the concept of “cropscape” as a framing and orga-
nizing device. In tune with the new materialism, the group defines the cropscape as 
an assemblage formed around a crop: the heterogeneous elements or actors brought 
together in a specific place and time that make and grow that crop. In mutating over 
space and time, cropscapes comprise crops and other plants; people and climates; 
environment and institutions; skills, knowledge, cosmologies, and ideologies; taxes, 
tastes, and markets; values and meanings; modes of care and forms of violence; and 
histories—not only the unfolding history within which a cropscape or crop is embed-
ded, but the histories or narratives that they have been used to tell in the past, and still 
today. Crops are one example showing how materials are made to fit certain catego-
ries that then have or do not have certain properties; for example, that because they 
are “plants,” they must be local, must grow roots in one kind of ground, and then be 
made into things that are able to be moved to other territories, as people learn to grow 
them. Moving Crops helped develop our methods for critically engaging with materi-
als, as natural conditions, material artifacts, or commodities that are the stuff of global 
histories of knowledge.
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Material Conditions: Body of Animals

Considering animals as arti-
facts—and thus as both a basic 
constituent of natural orders 
and a resultant product of hu-
man ordering efforts—allows us 
to complicate the study of ani-
mality and in so doing redefine 
what artifacts/making things 
mean for understanding the 
processes of making knowledge. 
The “Body of Animals” research 
theme hones in on animal arti-
facts by investigating the rela-
tionship between different ways 

of knowing animals and various practices of “doing science.” Projects pave divergent 
yet intersecting paths that explore new scales of knowledge beyond the now-familiar 
spaces of laboratories or natural history museums, and that collectively analyze  
literal bodies of animals with attention to their behaviors, reproduction, and sexual-
ity; their materiality; their movement or arrested states; and their cosmological sig-
nificance. Each of these facets has served as distinct research nodes in examining how 
humans have come to know animals, how animal bodies and materials are used; how 
animals bear significance for social and ecological orders; and the ways in which ma-
terial understandings about animals are integral for studying knowledge production. 
For example, the “Proteins and Fibers” Working Group investigated the methodolog-
ical approaches used by scientists to explain patterns of human dairy consumption in 
deep time. The “Out of Place, Out of Time” Working Group examined in-depth how 
the same bodily substance of milk was related to the regulation of individual animals’ 
reproduction in large herds, which in turn shaped knowledge of human reproduc-
tion. And the crossover project “Animal Mobilities” analyzed mobility beyond the 
technological and logistical realms, addressing questions that include how the notion 
of animals rests on cultural assumptions about race, gender, sexuality, and ability. 
Ultimately, the studies organized under this theme have demonstrated that animality 
itself has arisen through various processes of making animal things, materials, and 
bodies, and how notions of animality have changed through formalized studies that 
have hardened the contours between humans and nature. 

Scientists have learned to examine books not by reading their inscriptions but by 
scrutinizing the animal skin used as writing surfaces. As librarian Megan Rosenblum 
put it in 2021, “This kind of work can reveal historical insights into medieval livestock 
economies and craft techniques about which no contemporary written records exist.” 
Just as this new science of biocodicology is interrogating manuscripts in new ways, 
the “Proteins and Fibers” Working Group has taken on a novel approach to the his-
tory and historiography of science by looking even more broadly at how scientists 

2

Reproductive Exile (2018), a film by  
Lucy Beech. Image courtesy of the artist.
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➔  Workshops and Conferences

https://www.mpiwg-berlin.mpg.de/
event/animal-materialities-composi­
tions-and-practices-history-science

➔  Lisa Onaga, “A Matter of Taste: 
Making Artificial Silkworm Food  
in Twentieth-Century Japan,” in 
Nature Remade: Engineering Life, 
Envisioning Worlds, ed. Luis Campos, 
Michael R. Dietrich, Tiago Saraiva, 
and Chris Young (The University of 
Chicago Press, forthcoming 2021)

have examined animals—not as objects or whole organisms, but 
rather as materials and remnants that can be used to supplement 
written, oral, and visual historical records, or even to reconstruct 
histories in their absence. This research investigates transformative 
processes by which people in various cultures have created and 
used animal materials derived from the tissues and waste of animal 
bodies. The Working Group also pursued a survey and case study of 
the history of diagnostic approaches to the analysis of animal mate-
rials in archaeological contexts, including hair, hides, bones, teeth, 
and microbial symbionts, which are now being used to open up the 
“biological archive.” A two-pronged investigation into animal ma-
terials and material culture guided its approach.

The first research prong took a sociocultural perspective with a series of case stud-
ies on the history of animal materials since the eighteenth century that aimed to draw 
connections between the active matter of animal materials and human-scale practices, 
which together contribute to new material transformations. The project has allowed 
its researchers to understand how historical actors observed, envisioned, extracted, 
processed, and repurposed animal materials. For instance, butchered remnants mat-
tered differently to mid-twentieth-century Japanese craft and industrial workers who 
needed adhesive agents than they did to early modern French artisanal soap-makers. 
The group’s workshop “Animal Materialities, Composition and Practices in the 
History of Science” approached animals as sources of changing materials and tech-
nologies that are generative of the built environment, rather than as whole, living 
organisms, or users whose higher-level perception facilitates responses to their sur-
roundings. The Working Group’s focus on the processes involved in the changing 
physical properties of animal materials has highlighted cross-cultural distinctions in 
how people have understood these transitions or phase changes from animal to more-
than-animal. 

A further point of analysis has been how animality has endured through these 
processes, as the original bodily manifestation of a charismatic animal recedes in the 
making of a useful “natural” product. By inquiring into the “affordances” of animal 
materials—a term coined by James J. Gibson to conceptualize what an environment 
“offers the animal or what it provides or furnishes”—the Working Group demon-
strates the practical aspects of animal materials and their makers at different histori-
cal moments and scales of inter- and intraspecific relationships, particularly in ways 
that counter narratives of the reduction of animals into materials. Yet this  
research also spurred the Working Group to reformulate the concept of affordances 
in order to explore the relationship between the properties and potentialities of 
animal materials. The opportunities and constraints presented by animal materials  
in our view of affordances, as discussed in our publication project “Making Animal 
Materials in Time” (under review), underscores how the interrelatedness of human 
makers, animals, and environments enriches the historical method of studying 
knowledge production. Shifting between scales and perspectives has allowed us to rec-
ognize animal materials as temporal entities that involve biological, cultural, and 
physical processes alike, and which together bring about new ways of articulating the 
conceptual interplay of place, process, and time in the work of writing history. The 
endeavor to historicize animal materials operates beyond binary ways of narrating 

Black braided silk sutures, treated with  
wax and silicone, magnified 150-fold. 
Nicole Ong, Biomaterial Matters (2017).
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based on distinctions between what is alive or dead, or artificial or natural. And it clari-
fies how unique theoretical insights about animality gained in dialogue with histories 
of craft knowledges can explicate little-known epistemological contexts in the histo-
ries of sciences that are implicated in the making of new substances and materials.

The second research prong investigated the development of routine practices of 
testing samples of animal materials. Here, the Working Group focused on some of  
the most historically mundane technologies coproduced by animals and humans, 
such as silk and wool textiles and fermented dairy products. After an initial period of  
research that surveyed recent developments in diagnostic tools and methods used by 
scientists in the historical sciences, ranging from zooarchaeology, to museum conser-

vation science, archaeogenetics, and proteomics, the group devel-
oped a line of questioning into the history of assaying animal mate-
rials. By reconstructing scientific research on lactase persistence—
the phenomenon in which the enzyme for digesting fresh milk  
remains active in some adult humans after weaning—the Working 
Group found that recent practices of assaying animal residues on 
ancient human teeth and pots have also reinforced understandings 
about human biocultural differences established through various 
disciplinary, cultural, and technological concerns and biases. The 
study makes clear that any ancient animal material studied in an 
archeological context becomes itself a cultural artifact, which is 
then used by scientists to reconstruct deep histories. Here we can 
see how the sciences co-constitute each other in their view on ani-
mal materialities. Tracing this scientific inquiry to its roots revealed 
how biomedical methods converged with geographical research on 

global dairy consumption, while also hardening Eurocentric notions of racial differ-
ence grounded in nineteenth-century cultural and racially biased assumptions.

Exceptions, irregularities, and disruptions to order are often the driving force behind 
efforts to know nature. Animals likewise tend to participate in knowledge production 
processes through disruption: as anomalies that challenge the limits of what is known. 
Through the perspective of disruptive animality, the Working Group “Out of Place, 
Out of Time” investigates how knowledge of animals was motivated by the defiance 
of spatial and temporal regimes, and the extent to which it ultimately shaped them. 

During the period 2018 to 2020, the group focused on studying the realms of ani-
mal reproduction, sexuality, and labor in order to excavate how animal bodies and 
behaviors relate to the understanding and management of time. Members published 
individual work in the journals  Social History of Medicine  (2019),  Theory & Criti-
cism (2019), and Journal of American History (2020). The group’s publication project, 
to be published as a special issue in Technology and Culture under the title “Bovine 
Regimes,” analyzes time management in cattle herds across geographical and culture 
contexts. By tracking the efforts to regulate and synchronize the production and re-
production of individual animals in the herd, this scholarship illustrates how animal 
bodily production and sexual behavior challenged social and economic structures. 
The project reveals that these efforts to regulate bovine temporalities ultimately re-
shaped knowledge of human reproduction and work. Taken together, this work dem-
onstrates that animals are destablizing, rather than reinforcing,  elements within 
knowledge systems and notions about time. 

Chicken Coop at Mikveh Israel (agricultural 
school and experimental station), February 1, 
1940. Israel State Archives, Zoltan Kluger 
Image Collection 12518-12590, ISA-Collec-
tions-ZKlugerPhotos-00132fo.
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In the course of their research, both Working Groups “Out of Place, 
Out of Time” and “Proteins and Fibers” identified “Animal Mobili-
ties” as an important theme to address how the movement or arrest 
of living things feature in the making of knowledge orders. The 
groups came together to examine how scientific knowledge pro-
duction has been and is being mobilized by animals and animality. 
The joint research took the concept of mobility beyond the techno-
logical and logistical realm to show how human efforts and endeav-
ors to understand animals bear upon cultural assumptions about 
ability, and relatedly, race, gender, and sexuality. 

These inquiries into movement and animal bodies demonstrate 
new research approaches to the history of animal knowledge that 
are peripheral to most of the direct observational and experimental 
practices used by scientists. The resulting analyses of animal mobil-
ity yield insights into both the production of knowledge about life 
and how humans interrelate. The research sheds light on how fram-
ing such mobility is related to making sciences: how animals move 
themselves (and the assumptions that animals are defined by move-
ment), how scientists move animals, and how scientists arrest the 
movement of animals to produce knowledge. And it shows the need 
to investigate affective relationships and animal substances by focus-
ing on the interrelatedness of  movement, ethics, environment, and 
science. The project is now conceptualizing mobility as inherently 
political by highlighting animals at the nexus of technology and 
ability in order to explicate why the history of animals in science 
has been so tightly bound to the arrest, capture, and control of ani-
mal movements.

Gottfried Wilhelm Leibniz Prize
Department III director Dagmar Schäfer was awarded the Gottfried Wilhelm 
Leibniz Prize 2020 for her pioneering contributions to a comprehensive, global,  
and comparative history of technology and science. The opportunities thus enabled 
have been invested in the third research theme, to more deeply investigate the 
historical nature of knowledge orders.

A camel, illustration from the 
Ottoman-Turkish translation of Ajāʾib 
al-makhlūqāt (Wonders of creation) by 
Zakarīyā al-Qazwīnī (d. 692 AH/1293 
CE). Source: The Walters Art Museum, 
Ms. W.659, fol. b.
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Organizing Knowledge, Producing Order

In 2020, work in Department III 
moved into its third research 
theme on the imposition of or-
der over order. Informed by our  
research results on action and 
artifacts, the projects under this  
research return to the question 
of knowledge, while advancing 
new cross-cultural, linguistic, and 
regional comparisons within a 
global view across early, medi-
eval, and early modern sciences. 
What kind of work is done in 
organizing knowledge and what 
are the effects of imposing work-
ing orders upon the patterns and 
rationalities observed in our 
world? 

Historical sources about var-
ious practices and skills were 

composed by intellectuals who did not necessarily possess on-the-ground knowledge. 
Informed by these sources and influenced by Marxian or Weberian models and con-
sumerism debates, previous studies by historians of science have emphasized the in-
fluence of the political structure, state policy, and high culture on the skills of many 
professions (that is, how science was special). In revisiting this perspective, the Work-
ing Group pursues both longue-durée and microstudies. It places the experts and their 
practices in the center of historiographical investigation. The aim is to explore how 
the most ordinary and at the same time most essential knowledge order of working 
the soil and “cultivating” nature has led to different ways of organizing knowledge. 

Previous historians of science have often seen past agriculture from the perspec-
tive of modern agronomy ex post facto within a single ethnolinguistic context. The 
Working Group “Agriculture and the Making of Sciences, 1100–1700” reverses this 
approach and  adopts a global perspective by exploring how agricultural practices 
shaped premodern understandings of nature and informed the emergent “sciences” 
in disparate cultural and literary traditions across the world. The group looks at prac-
tices such as grafting, manuring, hydraulic engineering, and seed production, to 
study how patterns and rationalities of the natural world were abstracted, defined, 
and systematized. By examining concrete practices of agriculture, this research looks 
from the “ground up” at the formation of different fields of knowledge (such as phi-
losophy, mathematics, medicine, or astronomy) and knowledge cultures in which 
these practices found expression, to then employ this perspective to examine the pro-
duction of farming knowledge. 

3

A chain pump depicted in Wang Zhen’s 
Nongshu (The book on agriculture), first 
published in Yuan-period China. National 
Archives of Japan Digital Archive, Naikaku 
Bunko Collection, 300-0073, 4.
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This endeavor began by comparing order-production in agricultural practices by con-
sidering two reference points: the Sinographic and the Arab and Turko-Persian liter-
ary traditions. The main focus has been the study of agricultural practices document-
ed in Classical Chinese, Arabic, Persian, and Ottoman Turkish. Since the Working 
Group’s inception in 2020, a primary source reading group has met every two weeks 
where scholars from both within and outside the MPIWG are invited to read, trans-
late, and compare two fourteenth-century agricultural treatises: Nongsang yishi 
cuoyao 農桑衣食撮要 (Selected essentials of agriculture, moriculture, clothing, and 
food) in Classical Chinese from the Mongol-Yuan dynasty, and Al-Filāḥa al- 
Muntakhaba (Selected agriculture) in Arabic from the Mamluk period. The reading 
sessions are now laying the groundwork for a comparative study of agricultural 
knowledge in the post-Mongol world. Researchers are moreover preparing an open-
access Working Group book for publication that pairs annotated English translations 
of the two foundational agricultural manuals with essays that discuss the translated 
texts within their epistemological, environmental, and cultural contexts. By compar-
ing material across two linguistic corpora, the book will address questions about con-
tent choices and literary approaches to knowledge against the background of the politi-
cal landscape in Asia following the thirteenth-century Mongol conquests. The volume 
will also inaugurate a new book series, also called Agriculture and the Making of 
Sciences, 1100–1700, to be published by Brill. In addition to farming manuals and 
treatises, the group also examines diverse forms of agricultural knowledge that did 
not conveniently fit into the discrete scholarly categories  of their respective times, 
thus foregrounding the dynamics of genre/category-making in premodern sciences. 
Researchers use legal writings, cosmographies, dictionaries, materia medica, and man-
uals of mechanical art, as well as artifacts and visual representations, to examine the 
tools and practices of collecting, comparing, classifying, and discarding agricultural 
practices in various forms of knowledge. 

The Working Group has inaugurated the book series Agriculture and the Making  
of Sciences, 1100–1700 with Brill, which explores how agricultural practices  
shaped premodern understandings of nature and informed emergent “sciences” 
across the world. Premodern agriculture, especially in extra-European contexts,  
has previously been treated as a form of “traditional knowledge” lying beyond the 
purview of the histories of science and technology. By contrast, the book series 
treats agriculture as foundational to many premodern “sciences,” furnishing a 
sustained platform for methodologically innovative research into how agricultural 
knowledge, and its practices and materialities, migrated into other fields of knowl­
edge. Treating agriculture as “knowledge orders” allows the series to address central 
questions in the histories of not only agriculture but also of science, technology, 
medicine, and the environment. 

The Working Group is organized around annual themes: soil, water, wood, fire, and 
metals. Each year, researchers explore a special topic through a program of events in 
various formats, such as lectures, seminars, reading groups, and the closing annual 
conferences. In the 2020/21 academic year, the group addressed the annual theme of 
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“soil.” Researchers working on disparate knowledge orders across time and space 
were invited to revisit their research from a comparative perspective: Mamluk prac-
tices of soil taxonomy and fertilization and the knowledge order they produced were 
juxtaposed with those of Ming China, while the ethnobotanical implications of Late 
Imperial Chinese materia medica were compared with the naturalist knowledge(s) 
informed by the same genre in Tokugawa Japan. Grouped in themed panels, research-
ers had the chance to focus on particular knowledge orders in their own terms, while 
being mindful of the cross-cultural and longue-durée interplay between different 
fields and traditions of knowledge. A conference has been organized for July 2021, 
titled  “Towards a Global History of Soil: Sciences, Practices, Materialities, and  
Mobilities, 1100–1700,” to conclude the year on “soil.” Beginning in October 2021, a 
joint seminar series “Agriculture and the Making of Sciences” will be coorganized 
with the European Research Center for Chinese Studies and the Institute for the His-
tory of Natural Sciences, Chinese Academy of Sciences in Beijing. Through these and 
other future events, our objective is to pursue comparative discussions, thereby sow-
ing the seeds for a flourishing long-term, global network of researchers. Upcoming 
themes in the years to come include “water” and “woods” and will each provide their 
own unique opportunities to study the processes of category-making and knowledge 
differentiation through cross-cultural comparison and thus explore the historical plu-
rality of knowledge orders informed by agricultural practices.

Finally, among the projects on “Organizing Knowledge, Producing Order,” the Work-
ing Group “Ability and Authority” is taking its first steps toward a critical analysis of 
the relation that historians of China have drawn between epistemic and political 
changes, that is to say, the way that changes of rule brought about institutional and 
social shifts. This work examines communities of practice/experts between 1200 and 
1450, the Yuan dynasty and the transition to the Ming dynasty (1368–1645). Bringing 
together scholars who study porcelain workers, mason carvers, astronomers, diviners, 

Detail from Zhu Yu, Taiping fenghui tu  
太平風會圖 (Street scenes in times of 
peace) 1293–1365. The Art Institute of  
Chicago, Kate S. Buckingham Endowment, 
1952.8. 
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translators and interpreters, military commanders, sailors, and ink makers, the Work-
ing Group engages with the social history of work and, at the same time, asks how one 
can use objects to unpack expert cultures in premodern China. Here the group picks 
up from insights gained on the substantial role of scholarship, past and present, on 
knowledge orders and from a growing emphasis on scholars in China and words as a 
method to appropriate, own, or disown those who knew with their bodies, or who, 
through objects, have affected our view on scientific and technological dynamics. In 
order to give voice to historical actors and understand how they worked and what 
they thought of work, we also experiment with new forms of history writing. 

Conclusion

While it is in their nature to be by themselves perfectly logical, as Ernst Bloch noted 
in 1958, historically, all human efforts of ordering are characterized by a certain de-
gree of arbitrariness. This adds a new dimension to Spencer’s insight that all knowl-
edge is organized, albeit in varying ways, shedding light on how its development is 
neither teleological nor linear. Not only do methods and formats vary: different start-
ing and ending points can also be defined. Pablo Picasso, for instance, forcefully pro-
moted modern abstract art in 1907, opening a pathway that would make him into one 
of the preeminent hero-artist figures of the twentieth century. At the same time, by 
contrast, Hilma af Klint (1862–1944) declared the world was not yet ready to appreci-
ate her nonfigurative work and specified that her abstract paintings should be locked 
away for twenty years after her death.

	By focusing on efforts of ordering, our research unveils local attempts to establish 
order as well as everyday ways of knowing and understanding. It thereby uncovers 
how historical actors created and lived with multiple and diverse—competitive, mu-
tually constituent, or exclusive—ways of ordering, even as they aimed at uniformity 
and universality. It is the subtle and obvious implications of such different orderings 
and how actors distinguished them that interests us. Exploring these historical  
dynamics—and how they are still relevant for us today—we collaborate with individu-
als and institutions both locally and globally. Department III has thus built the agenda 
and resources to research the history of science and knowledge dynamics globally, 
thereby contributing in substantial ways to a critical engagement with developments 
in science and pressing questions about the role of knowledge for society today.
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Historical Epistemology of the Final Theory Program 

Since commencing its work in February 2018, the intersectional Max Planck Research 
Group “Historical Epistemology of the Final Theory Program” has been investigating 
the historical origins of the current crisis of fundamental physics, a paradigmatic case 
of contemporary science in crisis. Our research shows this crisis to be multifaceted, 
though arising in a nutshell from one point of tension. In the 1970s, physicists con-
structed the theoretical framework that became known as the Standard Model of par-
ticle physics (SM), which consolidated the knowledge on the microscopic structure of 
matter that had accumulated since the late nineteenth century. The SM was widely 
viewed as a stepping-stone toward a future theory that would provide a unified  
description of all physical phenomena (theory of everything) and a logical-mathematical 
completion of physics as a science (final theory). Instead, it ushered in a long period 
of stagnation, culminating in the multibillion-euro Large Hadron Collider experi-
ment at CERN, which provided a splendid confirmation of all predictions of the SM 
(in particular through the discovery of the Higgs Boson in 2012) but has so far failed 
to deliver evidence for any of the manifold conjectures as to what may lie beyond the SM.

A first focus of the group’s work has been to understand the way in which the SM 
was viewed as deficient, as falling short of being a final theory. We have classed these 
perceived deficiencies into three main categories: empirical, formal-mathematical, 
and methodological.

Falling Short of a Final Theory

The most clear-cut deficiencies of the SM are empirical, and it is noteworthy that 
these have come from astronomy—a field with a long tradition of producing empiri-
cal anomalies challenging the scientific paradigms of physics, which had, however, 
played little to no role in the construction of the SM. Two projects in the Research 
Group focus on this history. The master’s thesis of Giulia Carini studies the work of 
the Italian physicist Bruno Pontecorvo. Working in the 1930s, Pontecorvo early on 
identified the sun as a powerful source of neutrinos, far more powerful than any man-
made nuclear reactor. He thus identified an astronomical object as a resource for  
investigating questions in particle physics, in particular the question whether neutrinos 
have a mass. Neutrinos do not have a mass in the SM, but by the 1990s Pontecorvo’s 
prediction of massive neutrinos was spectacularly confirmed precisely by investigat-
ing the neutrinos emitted by the sun. In another project, predoctoral fellow Adrien De 
Sutter shows how the dark matter problem similarly arose in astrophysics to become 

Werner Heisenberg presenting his “world 
formula” at the 1958 Planck centenary in 
West Berlin. Source: DPA.
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a crucial question for particle physicists. De Sutter is further investigating how prob-
lems in physical cosmology, such as recently established tensions in the value of the 
Hubble Constant (the speed at which the universe is expanding), continue to provide 
a source of empirical problems for particle physics. Together, both of these projects 
show how unsolved problems of cosmology and astrophysics have come to mark gen-
uine lacunae in the account of the constitution of the physical world as provided by 
microscopic particle physics. 

Together with Katja Krause and Michael Chase of the Research Group “Experience 
in the Premodern Sciences of Soul and Body,” the group has initiated a research 
project on foundational scientific questions that appear to have recurred through-
out history, such as questions on the origin of the universe or the nature of time. 
Take-off will be with a series of lectures in the academic year 2021/22.

The formal-mathematical difficulties of the SM center around the theoretical frame-
work on which it is built, namely, quantum field theory. Postdoctoral fellow Martin 
Jähnert and group leader Alexander Blum have traced the origins of these difficulties 
back to the creation of quantum mechanics in the 1920s. Quantum theory emerged 
around 1900 very much as a continuation of nineteenth-century physics, with its  
focus on continua and fields, as embodied in Maxwellian electrodynamics. Yet the 
theory that ultimately emerged from these developments was decidedly a quantum 
mechanics, taking its cues from Newton rather than Maxwell. As Blum and Jähnert 
have shown, this was the result of an active decision by the creators of quantum  
mechanics, Werner Heisenberg and Erwin Schrödinger, to temporarily abandon the 
difficult problem of continuous radiation and its interaction with discrete, atomic 
matter and focus instead on the physics of matter alone. QFT then emerged not  
as a theory sui generis, but rather as an application of the principles of the now- 
established quantum mechanics (“quantization”) to fields.

➔  Research Group Krause

Cornelia Parker, Cold Dark Matter: An  
Exploded View, 1991. Photo: Caroliney76; 
license: CC BY-SA 4.0.

Max Planck Research Group

198 	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 



This construction appeared deficient from the outset, and even after its most grave 
difficulties (the frequent appearance of infinities) were resolved in the late 1940s, with 
unprecedented empirical success, the ultimate mathematical consistency of QFT was 
still heavily debated. For an upcoming book with Cambridge University Press, Blum 
has studied this debate and has shown how physicists were forced to retreat from  
established standards of mathematical consistency (dating back to the nineteenth 
century) and instead embrace a whole spectrum of mathematical rigor and adequacy. 
On this spectrum, partial gains in consistency could be achieved for quantum field 
theory, with full consistency, however, remaining an elusive goal.

Methodological Transformations

The empirical and mathematical problems, far-ranging as they were, could not by 
themselves have had the destabilizing effect of inducing a crisis in fundamental phys-
ics. The main focus of the group’s research has thus been a third class of difficulties 
cutting to the core of physics as a scientific discipline that we have broadly labeled 
“methodological.”

Perhaps the most central such difficulty is the absence of any exact solutions to the 
equations of quantum field theory. Here, as well, two projects in the group engage this 
issue. Research scholar Pablo Ruiz de Olano has investigated how the construction of 
novel approximation methods became a central element of physical theorizing in the 
decades after World War II. His results highlight how approximation methods  
acquired new roles in this period: in particular, they played an essential role in inter-
preting the representational content of theories and models, which had traditionally 
been done on the basis of the simplest exact solutions. Among these approximation 
methods, the effective field theory (EFT) approach was perhaps the most successful, 
and it is this method whose genesis is being studied by postdoctoral fellow Sébastien 
Rivat. The EFT approach implies a physical interpretation of quantum field theory in 
which different scales (such as the atomic, nuclear, or subnuclear scales) are largely 
independent of each other and are best treated separately. This runs counter to the 
notion of a final theory, which sought to combine diverse scales in one reductionist 
framework. Rivat has shown how this message was driven home by the fact that the 
EFT approach emerged in parallel both as a highly refined approximation method 
and as a tool for probing the physical interpretation of QFT. He concludes that  
already by the late 1970s, the SM itself was commonly considered just an “effective 
field theory.”

That the search for a final theory continued in spite of these developments is sub-
stantially due to a second methodological novelty that has lain at the focus of the 
group’s research. While hard to classify as a difficulty per se, the ease of constructing 
novel and widely different theoretical hypotheses even in the absence of new (or  
decisive) empirical data was ultimately similarly destabilizing to the difficulties  
discussed so far. The group has studied such nonempirical theory construction both 
in unsuccessful cases (Heisenberg’s Weltformel of 1958) and in a very successful one, 
the construction of nonabelian gauge theory, which became a central pillar of the SM 
almost two decades after its invention in 1954.

The rigorous separation of the physical 
world into independent “scales,” presented 
in a textbook on quantum physics, offers a 
stark counternarrative to the final theory 
program. Berkeley Physics Course, vol. 4,  
by Eyvind H. Wichmann (1967).
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In both cases, the group’s research showed how this ease of theory construction arose 
from the combination of the established and highly restrictive formal machinery of 
modern physics (relativity and quantum theory) with a small number of additional, 
essentially philosophical principles. In the case of Heisenberg, Alexander Blum has 
shown how Heisenberg’s invocation of pre-Socratic monism led him to the construc-
tion of his “nonlinear spinor model,” which was promoted by Heisenberg to the public 
as a viable candidate for a final theory (“Weltformel”) but rejected by the scientific 
community because of its inability to deal with the difficulties of mathematical con-
sistency and lack of predictive power. In the case of nonabelian gauge theory, by 
contrast, it was the philosophical idealism of Hermann Weyl that provided the prin-
ciples for theory construction. Noah Stemeroff, visiting postdoctoral fellow as part of 
the exchange with Tel Aviv University, has shown that when physicists in the United 
States took up Weyl’s gauge principle in the 1950s, they ignored his idealist argument 
while preserving a conception of gauge symmetry as an apodictic, quasi-philosophical 
principle that cannot be argued for (within physics). Further focusing on this scien-
tific tradition, Pablo Ruiz de Olano has studied the work of the physicist J. J. Sakurai 
who constructed the first (nonabelian) gauge-symmetric model QFT in 1960. Ruiz de 
Olano has argued that the focus on symmetry allowed for definite qualitative predic-
tions, which Sakurai used to argue for the pursuit-worthiness of the gauge approach.

These nonempirically based methods of theory construction ultimately culmi-
nated in the construction of the SM in the 1970s, which the development of powerful 

computer-based approximation methods then 
transformed into an empirically well-founded 
theory. But the nonempirical methods were 
conserved and honed in the subsequent  
attempts to complete the SM to a final theory, 
where empirical confirmation was no longer 
just mathematically challenging, but physically 
impracticable. These attempts at constructing a 
final theory beyond the SM, which primarily 
took the form of finding a quantum field theory 
of gravity, are a further focus of the group’s  
research.

Quantum Gravity

Together with Dean Rickles of the University of Sydney, Alexander Blum has con-
ducted a wide-ranging survey of the early history of quantum gravity (up to 1950). 
While the earliest such work could be traced to soon after Einstein’s formulation of 
general relativity (as the modern theory of gravity) and even before the final formula-
tion of quantum mechanics, Blum and Rickles were also able to establish that at the 
time quantum gravity was nowhere close to being considered the central element for 
a theory of everything. Integrating general relativity and quantum mechanics was 
merely a conceptually and mathematically intriguing exercise that appealed to a 
handful of aficionados interested in both of these new theoretical frameworks.

The 1950s and 60s saw a bewildering 
number of newly discovered particles.  
The emergence of this “particle zoo,”  
later consolidated in the Standard Model,  
is shown in the Brief History of Particle  
Physics in Brush Strokes by the physicist 
Gerson Goldhaber (courtesy of the  
Goldhaber family).
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As these attempts at integration intensified in the 1950s and 60s, they also encoun-
tered opposition. Postdoctoral fellow Bernadette Lessel has investigated the sharp 
criticism of the quantum gravity program in this period by Léon Rosenfeld, who him-
self had pioneered the program with two foundational papers in 1930. Lessel has  
reconstructed Rosenfeld’s criticism and how it arose from his engagement with the 
philosophical views of Niels Bohr. Rosenfeld criticized the fallacious strategy of elevat-
ing structural elements of the empirically established quantum mechanics to formal-
mathematical axioms for future theory construction. 

The central figure in elevating quantum gravity from a formal exercise to the prime 
candidate for a theory of everything was John Wheeler, as has become apparent 
through the research conducted by Alexander Blum (together with Dieter Brill of the 
University of Maryland) and by predoctoral fellow Stefano Furlan. Through a detailed 
study of Wheeler’s notebooks, Blum and Brill have reconstructed how in the mid-
1950s Wheeler turned away from the mainstream of particle physics and embraced a 
hypothetical theory of quantum gravity as the future foundation of physics. They 
have shown that Wheeler was primarily motivated in this move by what he perceived 
as the untapped conceptual potential of general relativity, as he explored the possibil-
ity of representing elementary particles through novel solutions of general relativity, 
such as wormholes. Blum has further argued that 
this methodology, of teasing out the potential of 
(combining) existing theories, rather than con-
structing new ones in dialogue with experiment, 
represents an explicitly conservative methodolo-
gy that goes hand in hand with a nonempirical 
approach.

Furlan has investigated the further evolution 
of Wheeler’s thought and its wider influence in 
the ensuing decades. He has shown how Wheeler 
crafted a narrative of quantum gravity as the nat-
ural endpoint of modern physics, reconciling the 
legacy of the two towering figures of the scientific 
revolutions of the early twentieth century, Albert 
Einstein and Niels Bohr. Furlan has shown the 
far-reaching influence of this view, as Wheeler 
worked tirelessly to promote his vision around the 
world, from the Soviet Union to Japan. By presenting quantum gravity as a holy grail, 
to be attained in the future, Wheeler also effectively promoted what Furlan has called 
an epistemology of procrastination: the qualitative promise of a future theory is taken 
as a justification for setting aside concrete quantitative difficulties in the current theo-
retical framework.

In summary, the group’s research has identified and traced the origins of a number 
of structural features in the practices of post-WWII physics that contribute to both 
the substance and the perception of the contemporary crisis of fundamental physics. 
That impending crisis was not merely observed by the historical actors but also led to 
reactions in the form of vastly different conceptualizations of what a final theory 
could and should look like. The emergence of these novel views on the ultimate aims 
of physics form the last research focus of the group to be discussed in this report.

This page from the notebooks of John 
Wheeler (1956, held by the library of the 
American Philosophical Society) shows 
Wheeler imagining the “tree of physics” 
with its roots in a fundamental theory  
that combines the quantum principle  
and Einstein’s theory of gravitation.
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New Narratives

The first newly emerging narrative is that of a theory of everything as a methodologi-
cally unified explanatory framework, rather than as an ontological reduction. Two 
physicists here have been the focus of the groups’s research: Yoichiro Nambu and Philip 
Warren Anderson. In the late 1950s, Nambu analyzed the process of spontaneous 
symmetry breaking in superconductors and then by analogical reasoning transferred 
this concept to elementary particle physics. Rocco Gaudenzi, postdoctoral Rubicon 
Fellow of the Netherlands Science Foundation, argues that this cross-fertilization was 
made possible by the academic tradition from which Nambu came: faced with a lack 
of material resources, academic posts, and career perspectives, physics training in 
Japan focused less on thematic subdisciplines and more on versatile and transferable 
methods. Gaudenzi shows that Nambu’s breakthrough implied a shift for fundamen-
tal physics away from the primacy of dynamical laws to a central role for complex 
ground states, which were traditionally the defining factors in the physics of larger 
material systems. Fifteen years later, Anderson took up these beginnings to form  

a novel programmatic narrative of an emergentist 
physics with his now iconic paper “More is Differ-
ent.” Revealing a misconception in popular percep-
tion, predoctoral fellow Núria Muñoz Garganté has 
shown how Anderson never argued against scientific 
reductionism. Instead, he argued that his field of 
condensed matter physics offered a greater potential 
for solving a wide range of questions. Muñoz Gar-
ganté has demonstrated how Anderson bolstered 
this argument by elevating the concept of symmetry 
breaking to a general explanatory pattern that could 
give insight into questions not only at the most fun-
damental scales of physics but also at the highest 
scales of complexity: life, consciousness, and society.

The second new narrative the group has studied is that of fundamental contin-
gency. Alexander Blum and Stefano Furlan have begun studying the origins of John 
Wheeler’s 1970s conjecture of “law without law,” which claims that all laws of physics 
are contingent on the initial conditions at the big bang; our universe is just one in a 
long string of expanding and recollapsing universes, each with vastly different laws of 
physics. Blum and Furlan have shown that Wheeler’s endorsement of fundamental con-
tingency was the result of the observation that the collapse of a black hole appeared 
to, in Wheeler’s terminology, “transcend” several established physical principles.

In September and November 2019, Bernadette Lessel organized two “History for 
Physics” events in Vienna and Potsdam, respectively. Featuring tandem talks by 
historians and physicists, the event highlighted the value of historical reflection for 
both the history and practice of physics as a field and was well attended especially 
by physics graduate students. Student training in particular forms a crucial 
secondary focus of the Research Group, with many of the group’s researchers 
crossing over between physics, mathematics, and the history of science.

American and European physicists being 
welcomed to the first major international 
physics conference in Japan in 1953,  
reflecting the increasingly global nature  
of modern physics. Photo: AIP Emilio 
Segrè Visual Archives, Yukawa Collection.
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This compact outline of the group’s research naturally skims over many of its aspects, 
in particular the manifold interconnections among the various research projects. 
These interconnections, and the close thematic knit of the group in general, have 
played an essential role in the group’s secondary aim, training. Many of the group’s 
researchers joined directly after obtaining a degree in physics and mathematics and 
were able to retrain as historians of science in the group’s interdisciplinary research 
environment. Two students also went on to pursue a PhD in physics, after completing 
their master’s thesis in the group. In this way the group fulfilled its intersectional mis-
sion both by combining rigorous formal analysis with professional historiography  
in its work, and by serving as an institutional locus of collaboration and dialogue 
between history and physics.

2018–2020 

research group leader   Alexander Blum
research scholar   Pablo Ruiz de Olano
postdoctoral fellows   Bernadette Lessel, Rocco Gaudenzi, Sébastien Rivat, 
Carla Rodrigues Almeida, James Fraser, Martin Jähnert 
predoctoral fellows   Stefano Furlan, Núria Muñoz Garganté
visiting postdoctoral fellow   Noah Stemeroff, Porter Doniphan Williams
visiting predoctoral fellows   Adrien De Sutter, Eran Moore Rea,  
Gabriela Radulescu, Marco Forgione
visiting scholar   Jaume Navarro
composer-in-residence   Andrés Martínez de Velasco
support team   Kseniia Mohelsky
student assistants   Tadeusz Hmielorz, Giulia Carini

Historical Epistemology of the Final Theory Program

	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 	 203



    

MPRG Historical Epistemology of the Final Theory Program

Publications 2018–June 2021

Blum, Alexander S., Roberto Lalli, and Jürgen Renn (2018). “Gravitational Waves 
and the Long Relativity Revolution.” Nature Astronomy 2 (7): 534–543.  
https://doi.org/10.1038/s41550-018-0472-6.

Blum, Alexander S. and Dean Rickles, eds. (2018). Quantum Gravity in the First Half 
of the Twentieth Century: A Sourcebook. Edition Open Sources 10. Berlin: Edition 
Open Access. http://www.edition-open-sources.org/sources/10/index.html.

Blum, Alexander S. (2018). “Review of: Langacker, Paul: Can the Laws of Physics be 
Unified. Princeton, NJ: Princeton University Press 2017.” Physik Journal 9: 82.

Blum, Alexander S. and Donald C. Salisbury (2018). “The Genesis of Canonical 
Quantum Gravity.” In Quantum Gravity in the First Half of the Twentieth Century:  
A Sourcebook, ed. A. S. Blum and D. Rickles, 455–464. Berlin: Edition Open Access. 
https://edition-open-sources.org/sources/10/33/index.html.

Blum, Alexander S. (2018). “Where to Start? First Interactions between Wave 
Mechanics and General Relativity.” In Quantum Gravity in the First Half of the 
Twentieth Century: A Sourcebook, ed. A. S. Blum and D. Rickles, 49–56. Berlin: 
Edition Open Access. https://edition-open-sources.org/sources/10/7/index.html.

Blum, Alexander S. (2018). “Without New Difficulties: Quantum Gravity and the 
Crisis of the Quantum Field Theory Program.” In Quantum Gravity in the First  
Half of the Twentieth Century: A Sourcebook, ed. A. S. Blum and D. Rickles, 255–269.  
Berlin: Edition Open Access. https://edition-open-sources.org/sources/10/19/index.
html.

Blum, Alexander S. and Jörg Römer (2019). “Akademie in Stockholm: ‘Die Geheim-
haltung nährt den Mythos Nobelpreis’ (Interview).” Der Spiegel (online), October 8, 
2019. https://www.spiegel.de/wissenschaft/mensch/nobelpreis-wie-funktioniert-der-
renommierteste-wissenschaftspreis-der-welt-a-1290342.html.

Blum, Alexander S. (2019). Heisenberg’s 1958 Weltformel and the Roots of Post- 
empirical Physics. SpringerBriefs in History of Science and Technology. Cham: 
Springer. https://doi.org/10.1007/978-3-030-20645-1.

Blum, Alexander S., see also Brill and Blum.

Blum, Alexander S., Roberto Lalli, and Jürgen Renn (2020). “Preface.” In The 
Renaissance of General Relativity in Context, ed. A. S. Blum, R. Lalli, and J. Renn, 
VII–VIII. Basel: Birkhäuser. https://doi.org/10.1007/978-3-030-50754-1_1.

1

2

Max Planck Research Group

204 	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 

https://doi.org/10.1038/s41550-018-0472-6
http://www.edition-open-sources.org/sources/10/index.html
https://edition-open-sources.org/sources/10/33/index.html
https://edition-open-sources.org/sources/10/7/index.html
https://edition-open-sources.org/sources/10/19/index.html
https://edition-open-sources.org/sources/10/19/index.html
https://www.spiegel.de/wissenschaft/mensch/nobelpreis-wie-funktioniert-der-renommierteste-wissenschaftspreis-der-welt-a-1290342.html
https://www.spiegel.de/wissenschaft/mensch/nobelpreis-wie-funktioniert-der-renommierteste-wissenschaftspreis-der-welt-a-1290342.html
https://doi.org/10.1007/978-3-030-20645-1
https://doi.org/10.1007/978-3-030-50754-1_1


    

Blum, Alexander S., Roberto Lalli, and Jürgen Renn, eds. (2020). The Renaissance of 
General Relativity in Context. Einstein Studies 16. Basel: Birkhäuser.  
https://doi.org/10.1007/978-3-030-50754-1.

Blum, Alexander S., Roberto Lalli, and Jürgen Renn (2020). “The Renaissance of 
General Relativity in Context: A Historiographical Review.” In The Renaissance of 
General Relativity in Context, ed. A. S. Blum, R. Lalli, and J. Renn, 1–14. Basel: 
Birkhäuser. https://doi.org/10.1007/978-3-030-50754-1_1.

Blum, Alexander S. and Dieter Brill (2020). “Tokyo Wheeler or the Epistemic 
Preconditions of the Renaissance of Relativity.” In The Renaissance of General 
Relativity in Context, ed. A. S. Blum, R. Lalli, and J. Renn, 141–187. Basel:  
Birkhäuser. https://doi.org/10.1007/978-3-030-50754-1_5.

Brill, Dieter and Alexander S. Blum (2018). “The Revival of General Relativity  
at Princeton: Daring Conservatism.” EPJ Web of Conferences 168.  
https://doi.org/10.1051/epjconf/201816801013.

Buchwald, Jed, Chen-Pang Yeang, Noah Stemeroff, Jenifer Barton, and Quinn 
Harrington (2021). “What Heinrich Hertz Discovered about Electric Waves in 
1887–1888.” Archive for History of Exact Sciences 75 (2): 125–171.  
https://doi.org/10.1007/s00407-020-00267-8.

Fraser, James (2018). “Renormalization and the Formulation of Scientific Realism.” 
Philosophy of Science 85 (5): 1164–1175. https://doi.org/10.1086/699722.

Furlan, Stefano (2020). “Einstein’s Mantle, Bohr’s Shadow: Glimpses from Wheeler’s 
Notebook III.” In Atti del XXXIX Convegno annual: Proceedings of the 39th Annual 
Conference, Pisa, 9-12 Settembre 2019, Società Italiana degli Storici della Fisica e 
dell’Astronomia (SISFA), ed. A. La Rana and P. Rossi, 221–227. Pisa: Pisa University 
Press. https://doi.org/10.12871/978883339402233.

Gaudenzi, Rocco see also Zalom, De Bruijckere, Gaudenzi, et al.

Gaudenzi, Rocco (2019). “Entropy? Exercices de Style.” Entropy 21 (8): 742.  
https://doi.org/10.3390/e21080742.

3

 1	  2	  3	  		

	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 	 205

Publications

https://doi.org/10.1007/978-3-030-50754-1
https://doi.org/10.1007/978-3-030-50754-1_1
https://doi.org/10.1007/978-3-030-50754-1_5
https://doi.org/10.1051/epjconf/201816801013
https://doi.org/10.1007/s00407-020-00267-8
https://doi.org/10.1086/699722
https://doi.org/10.12871/978883339402233
https://doi.org/10.3390/e21080742


    

Gaudenzi, Rocco (2020). “Prolegomena to a Study on Analogy in Modern Physics: 
The Case of Spontaneous Symmetry Breaking.” In Atti del XXXIX Convegno annual: 
Proceedings of the 39th Annual Conference, Pisa, 9–12 Settembre 2019, Società 
Italiana degli Storici della Fisica e dell’Astronomia (SISFA), ed. A. La Rana and  
P. Rossi, 245–251. Pisa: Pisa University Press.  
https://doi.org/10.12871/978883339402236.

Johnson, Benjamin (2020). “Charles Galton Darwin’s 1922 Quantum Theory of 
Optical Dispersion.” The European Physical Journal H 45: 1–23.  
https://doi.org/10.1140/epjh/e2020-80058-7.

Lessel, Bernadette and Thomas Schick (2020). “Differentiable Maps between 
Wasserstein Spaces.” arXiv [math.MG], October 5, 2020. https://arxiv.org/
abs/2010.02131.

Navarro, Jaume (2020). “Whittaker, Einstein and the History of the Ether:  
Alternative Interpretation, Blunder or Bigotry?” History of Science. First published 
online. https://doi.org/10.1177/0073275320968408.

Rivat, Sébastien (2020). “Effective Theories and Infinite Idealizations: A Challenge 
for Scientific Realism.” Synthese. First published online. https://doi.org/10.1007/
s11229-020-02852-4.

Rodrigues Almeida, Carla (2020). “A pré-história dos buracos negros.” Revista 
Brasileira de Ensino de Física 42. https://doi.org/10.1590/1806-9126-R-
BEF-2020-0197.

Stemeroff, Noah see also Buchwald, Yeang, Stemeroff, et al.

Stemeroff, Noah (2021). “Structuralism and the Conformity of Mathematics and 
Nature.” Studies in History and Philosophy of Science Part A 86: 84–92.  
https://doi.org/10.1016/j.shpsa.2021.01.004.

Zalom, Peter, Joeri De Bruijckere, Rocco Gaudenzi, Herre Sjoerd Jan Van Der Zant, 
Tomáš Novotný, and Richard Korytár (2019). “Magnetically Tuned Kondo Effect in 
a Molecular Double Quantum Dot: Role of the Anisotropic Exchange.” The Journal 
of Physical Chemistry C 123 (18): 11917–11925. https://doi.org/10.1021/acs.
jpcc.9b00783. 

Max Planck Research Group

206 	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 

https://doi.org/10.12871/978883339402236
https://doi.org/10.1140/epjh/e2020-80058-7
http://math.MG
https://arxiv.org/abs/2010.02131
https://arxiv.org/abs/2010.02131
https://doi.org/10.1177/0073275320968408
https://doi.org/10.1007/s11229-020-02852-4
https://doi.org/10.1007/s11229-020-02852-4
https://doi.org/10.1590/1806-9126-RBEF-2020-0197
https://doi.org/10.1590/1806-9126-RBEF-2020-0197
https://doi.org/10.1016/j.shpsa.2021.01.004
https://doi.org/10.1021/acs.jpcc.9b00783
https://doi.org/10.1021/acs.jpcc.9b00783


Experience in the Premodern  
Sciences of Soul and Body,  
ca. 800–1650 
max planck research group leader  Katja Krause 

Max Planck Research Group 

	



208 	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 

Max Planck Research Group



Experience in the Premodern Sciences of Soul and Body, 
ca. 800–1650

Standard narratives in the history of science portray the role of premodern experi-
ence in relation to observation and experiment predominantly from the perspective 
of seventeenth-century developments. Established in November 2018, the Max Planck 
Research Group “Experience in the Premodern Sciences of Soul and Body ca. 800–
1650” has opened a new research field by setting the history of premodern experience 
in a much wider context of associated epistemic qualities, practices, and norms. This 
broader contextualization focuses on what the Research Group calls “epistemic cul-
tures” and their incorporation of epistemic concepts and practices such as experi-
ence, quite independently of periodizations or localizations that have remained prev-
alent in current historiographies. Such theoretical innovation has also required 
changes in how this research is carried out: the Research Group’s approach has en-
tailed bringing together disciplines that have not worked together historically and 
building on new institutional collaborations.

The research projects conducted under the auspices of the group examine experi-
ence as an indispensable part of the premodern sciences of soul and body, which 
ranged from medicine to the philosophy of living beings, to ethics, and even to theol-
ogy. The projects reveal that although, in these disciplines, experience escaped con-
solidation into a single empirical method, it was at once an object and an instrument 
of science, subject to evolving shapes and shifting manifestations. 

These shapes and manifestations of experience—expressed in languages as varied 
as ancient Greek, Arabic, Hebrew, Latin, Chinese, and the European vernaculars—
pose challenges to scholars today in appreciating the epistemic worth and meaning of 
experience throughout the premodern era. If experience was not a single method 
guiding theory and practice, what was its significance for premodern science? More 
concretely: What were the roles of experience in the premodern sciences of soul and 
body? And how did experience evolve as those sciences traveled the globe between 
800 and 1650 CE? 

While members of the Research Group approach premodern experience predomi-
nantly through microhistorical and comparative case studies, three themes in focus 
have allowed them to connect their work to the much wider epistemic, practical, and 
normative questions at stake. These themes are “Epistemic Qualities of Experience,” 
“Premodern Experience as a Network,” and “Premodern Experience in Conversa-
tion with the Present.”

The first two years of the group have been dedicated to consolidating the structure 
and conceptual framework of our research projects. Many interim results of the single-

Center image: Manfredus de Monte Imperi-
ali, Liber de herbis et plantis, ca. 1330–1340, 
Paris, Bibliothèque nationale de France, 
Ms. lat. 6823, fol. 1 r. Script samples, 
clockwise from top left: Folio from Aja’ib 
al-makhluqat wa- ghara’ib al-mawjudat 
(Wonders of creation and marvels of 
creatures and strange things existing) by 
al-Qazvini (d. 1283), Smithsonian 
Institution; 大宝积经 (Pregnancy taboos in 
medieval China), Dunhuang manuscript, 
British Library; sixteenth-century Greek 
bestiary (Burney MS 97), British Library; 
eighteenth-century Pancatantra manuscript 
in Braj, Stella Kramrisch Collection, 1994 
PMA Object Number: 1994-148-457. 
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scholar projects have been published in respected journals and edited volumes, and/
or have been shared at international conferences and taught at our summer school, in 
addition to being discussed in the Research Group’s regular colloquium meetings, 
which include external guests as respondents. Two of our postdoctoral fellows have 
been able to secure permanent positions at distinguished universities. Jonathan Mor-
ton was appointed assistant professor of French at Tulane University, and Dror Weil 
was appointed university lecturer in early modern Asian history at the University of 
Cambridge.

Offering an annotated translation of a key medieval text, Katja Krause’s book 
Thomas Aquinas on Seeing God lays out the historical and speculative aspects of 
Aquinas’s take on the ultimate fulfillment of the human being: the intellectual vision 
of God in the life after death. 

The first of our themes in focus is “Epistemic Qualities of Experience.” In the cases 
of sense perception, logic, fact, and mathematization, experience in premodern sci-
ence was imbued with epistemic qualities that oscillated between the empirical and 
the formal. 

Within the Aristotelian philosophical and Galenic-Avicennian medical frame-
works, experience as an object of scientific study is described as arising out of sense 
perception and serving as a means to acquire knowledge. But did this causal path 
hold universally true for all historical actors in these two groups? Some of the re-
search projects in this theme analyzed the epistemic locus of experience in premod-
ern science and the developing epistemic relations that mediated between sense per-
ception, experience, and scientific knowledge. One of their results has been to reveal 
that the history of experience as an object of scientific study involves complex and 
different processes of inductive reasoning.

Other projects in the theme have shown that experience appears in distinctive 
ways in different types of scientific arguments. For example, both the Aristotelian 
philosophical tradition and the Galenic-Avicennian medical tradition hold, in one 
way or another, that experience plays a vital role for inductive proofs. But our re-
search has revealed that experience held a similarly dominant role in demonstrations 
and common sense arguments. Though seldom featuring in conclusions, it is found in 
premises, introduced by way of indications, or used in analogies.

These questions prompt new inquiries: how exactly were the experienced facts that 
went into such premises, indications, and analogies produced? Without advanced sci-
entific instruments to make hidden features visible, only certain phenomenal proper-
ties caught the eye of premodern scientists and found their way into the various sys-
tems of classifying the natural world, including animals and plants. Particular projects 
in this group have thus excavated the different practices and values that went into the 
making of descriptive and explanatory parts of the premodern sciences of soul and 
body. They reveal that descriptions of experienced nature in its macroscopic compo-
sition were subject to constant change. 

https://www.mpiwg-berlin.mpg.de/
research/projects/epistemic-qualities-
of-experience
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In particular, experience was increasingly articu-
lated in the formal language of mathematics, for 
example, as measurements of the human body. By 
overcoming the specificities and apparent isola-
tion of qualitative properties, the mathematiza-
tion of experienced particulars of nature prom-
ised to classify the natural world entirely anew. 
Yet this mathematization of experience was itself 
a diversified project, riddled with difficulties that 
tested the ability to express the body and the soul 
in an unequivocal, unified, and formalized lan-
guage. 

Since the building blocks of premodern expe-
rience overlap and intersect, and thus cannot be 
studied only in separation, we have followed the 
tried-and-tested model of Working Groups at the 
Institute. In addition to hosting individual proj-
ects, each of the themes in focus is home to groups 
of between six and twenty-four scholars from dif-
ferent disciplinary backgrounds, based at the 
MPIWG and at other institutions around the 
world, who prepare a publication on their partic-
ular aspect of the Research Group’s interests. 
Through regular meetings, these publication proj-
ects hone a unified conceptual focus while reach-
ing across thematic and disciplinary boundaries.

The Research Group’s regular activities include a reading group on early science,  
led by Steven Harvey and Katja Krause, and the seminar series “Early Science in 
Conversation” (previously known as “Premodern Conversations”), led by Maria 
Avxentevskaya.

	

The Working Group “Premodern History of Signification: Putting Experiences into 
Words, Images, and Signs” seeks to clarify how language and other semiotic means 
articulated, communicated, and codified experiences in premodern science. The 
Working Group is preparing an edited collection of primary sources with introduc-
tions, translations, and commentaries, ranging from ancient traditions to early mo-
dernity on a global scale. It is organized by Glenn W. Most and Maria Avxentevskaya.

Another Working Group, “Avicenna on Experience: Philosophy, Medicine and 
Mysticism,” explores lesser-known works by Avicenna, such as the Notes on the Theol-
ogy of Aristotle. These works suggest the possibility that a more experientially based 
approach to science, perhaps akin to that advocated by the Islamic mystics known as 
the Sufis, may be better equipped than the path of rationality alone to study the more 
individual aspects of reality. The group is organized by Michael Chase, Mohammed 

Anatomy of the eye, copied from a 
ninth-century work by Hunayn ibn Ishaq. 
Cheshm manuscript ca. 1200 CE, Cairo  
National Library. 
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Javad Esmaeili (Tehran Institute of Philosophy), and Meryem Sebti (CNRS, Centre 
Jean Pépin).

“Demarcating Experiential Knowledge and Scientific Knowledge in the Premod-
ern Islamic Context (9th–14th Century CE)” seeks to discover the precise relation-
ship of experiential knowledge to scientific knowledge in the study of the natural 
world in the chosen period. This includes questions about the ways in which experi-
ence manifested itself and the groups with which it was associated. The Working 
Group is organized by Hannah C. Erlwein.

“Experiencing Nature through Old and New Epistemes around the Globe” is a 
Working Group that asks how missionary explorations of new lands heightened epis-
temic tensions through encounters with new plants and animals, diseases, and rem-
edies. On the European continent, philosophers and scientists alike were confronted 
with philosophical, medical, and religious dilemmas regarding how to build these 
new facts into the epistemic fabric of their sciences. This group is organized by Rainer 
Godel (German National Academy of Sciences Leopoldina), Tracy Wietecha, and 
Holger Zaunstöck (Francke Foundations).

The second theme is “Premodern Experience as a Network.” The epistemic qual-
ities of experience were not only mutually related but were located within a much 
wider network of interconnections between the individual, society, ethics, theology, 
and technology. 

Experience could be a cognitive achievement, or it could be a psychological per-
fection located in the soul of the scientist. But what was experience’s purpose as 
achievement or perfection? Some projects in this theme address such second-order 
functions of experience in the soul. They have found that experience grounded schol-
arly agreement, justified established scientific practices, or served the intellectual or 

spiritual fulfillment of the scientist. This sometimes went so far as 
locating experience in the scientist’s soul beyond what is empirical 
and even rational, in a guided ascent to union with the divine.  
Experience in premodern science was therefore not limited to an 
instrumental relation to scientific theory; rather, scientific theory 
could be instrumental in reaching a higher type of experience in the 
scientist. 

Nor was experience in premodern science limited to direct and 
first-hand perceptions—whether of the senses or of the intellect. It 
could also be gained from other people’s scientific practices. Testi-
mony of authorities and experts shaped experience across time and 
space. Other projects in this theme have presented the many forms 
of sharing experience: scientists spreading their modes of epistemic 
interaction, practitioners passing on know-how and its impact on 
epistemic practices, or texts moving along paths of global exchange. 
These projects have shown that experience’s authoritative values 
were as crucial as its evidentiary ones. 

Evidentiary values can also be attached to new epistemic prac-
tices, for instance to those that produced flaps in books or models 
made of ivory and wood showing the morphology and physiology 
of sense organs. As advances in technology prior to the invention of 
the microscope, these flaps and models made perceptible what lay 

https://www.mpiwg-berlin.mpg.de/
research/projects/premodern-expe-
rience-as-a-network

Flaps representing the anatomy of the eye 
in Georg Bartisch’s Ophthamoduleia (1583). 
David M. Rubenstein Rare Book and  
Manuscript Library, Duke University.
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hidden beneath the skin, and they generated new practices that left lasting marks on 
experience’s epistemic qualities. Although conceptually separable, experience’s epis-
temic qualities only appear, thrive, and evolve in interconnection with social, moral, 
theological, and/or technical dimensions. These are, as well, in constant flux, building 
ever new formations of interaction with experience’s epistemic qualities.

The largest event of the Research Group so far has been the international conference 
“Premodern Experience of the Natural World in Translation.” Held on June 26–27, 
2019, it brought together thirty-four scholars from around the world to explore the 
different ways in which experience of the natural world was conveyed through 
translations in late medieval and early modern Arabic, Hebrew, Latin, Sanskrit, 
Chinese, and vernacular thought, practices, and artifacts, under the headings 
“concepts,” “toolkits,” and “layouts.”

The Working Group “Experience in Translation: Making Sense of Nature in the Pre-
modern World” presents a global palette of historical and philosophical studies on 
the ways in which experience—as a tool and object of science—traveled through the 
premodern world. These epistemic journeys of experience were translations in mul-
tiple senses. In detailed case studies ranging from ancient Greek medicine to Byzan-
tine alchemy, Latin natural philosophy, Arabic tabulated works, or Chinese Jesuit sci-
ences, the group examines the dynamics of these translations through the prisms of 
terminologies, arguments, visual and verbal systems, and social normativities. The 
Working Group thus touches on the first two themes in focus from a dynamic per-
spective of transmission between different epistemic spaces. Organized by Maria 
Avxentevskaya, Katja Krause, and Dror Weil, it is nearing completion with the publi-
cation of twenty-three single-authored contributions in a collected volume.

“Confessionalization of Medicine” explores the relationships between the projects 
and practices of the Reformation broadly construed and developments in European 
academic medicine (both theoretical and practical), as well as nonuniversity medical 
training, accreditation, and practice, between 1500 and ca. 1650. Concretely, it inves-
tigates the dynamic interrelationships of medicine, natural philosophy, and theology 
in early modern medical texts. The Working Group, organized by Julia Reed, is mid-
way to publishing a special issue of Early Science and Medicine.

The Working Group “The Eurasian Life of a Seventeenth-Century ‘European’ Botani-
cal Classic” examines the Hortus Indicus Malabaricus (1678–1693)—a survey of the 
floral riches of Malabar in southwest India and an ideal example of experiential natu-
ral knowledge making in seventeenth-century Europe and India. Scholars analyze 
how reading and observation came together to form a reader-viewer’s conception of 
plant-objects and aims to identify the Keralan caste-based categories through which 
medical practice and materia medica appear in the Latin descriptions. It will produce 
a critical edition of the Hortus, accompanied by scholarly essays on different aspects 
of the work. The Working Group is organized by Minakshi Menon.

Rounding off the theme is a biweekly podcast on classical Islamic theology 
(kalām), hosted by Hannah C. Erlwein. Kalamopod covers topics discussed by kalām 
scholars and asks how the science of kalām came about, the types of arguments and 

https://www.mpiwg-berlin.mpg.de/
event/premodern-experience-natural-
world-translation

https://anchor.fm/kalamopod
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methods it used, including arguments from experience, the aims and concerns of its 
practitioners, and the defenses they offered to their science’s detractors.

The work of these first two themes in focus will be supplemented by an overarch-
ing project entitled “The Virtual-Classroom Sourcebook: A Global History of Experi-
ence.” The virtual publication seeks to give students in the history of philosophy,  
science, and medicine a geographically wide-ranging selection of primary sources on 
experience in the premodern sciences of soul and body. It invites scholars around the 
world to contribute their favorite source text on experience and complement it with 
an English translation and a short introductory essay. The project is organized by 
Katja Krause. 

The Research Group’s third theme, “Premodern Experience in Conversation with 
the Present,” transcends the confines of the period between 800 and 1650 and con-
nects our insights on the contours of experience with themes of contemporary rele-
vance. Although experience in the premodern sciences of soul and body cannot be 
forced into a single method, it nonetheless seems to carry some of its epistemic, mor-

al, and social standards across 
time and space. Experience is 
put to use in pursuit of other 
much-desired epistemic ends; it 
is conveyed over generations of 
scientists within the paradigms 
of stable epistemic theories and 
practices; and it seems to be ap-
plied consciously by scientists. 
Instrumental functions, testimo-
nial forms, and scientists’ agen-
cy are but three ways in which 
premodern experience, in its 
dynamic network of normativi-
ty, reveals meaningful connec-
tions to present-day experience. 

This third theme addresses the norms embedded in premodern experience that seem-
ingly transcend history—the Research Group’s wider research object going forward.

A Working Group on the theme has been initiated by Alexander Blum (leader of 
the MPRG “Historical Epistemology of the Final Theory Program”), Michael Chase, 
and Katja Krause with a series of lectures to be titled Scientific Questions Then and 
Now. Focusing on several questions that seem to recur in the history of science and 
philosophy, we invite practicing scientists, historians of ancient and medieval phi-
losophy, and historians of science to reflect on the relevance of these questions to 
their own research practices and those of the historical actors they study. Our aim is 
to understand how the epistemic, social, and moral contours of experience in the 
premodern sciences align with those of the modern sciences up to the present day. 

Together, our three themes in focus set out and elaborate our research finding that 
experience is far from being only something built into the laws of nature and out-
sourced into technology. Instead, experience has value inherent in humans and is 
imbued with meaning for them. In this way, we advance a reformed historical episte-
mology that studies the sciences as dynamic formations and products of the human 

https://www.mpiwg-berlin.mpg.de/
research/projects/premodern-expe-
rience-and-the-present

Maimonides teaches about the “measure  
of men.” Compared to the earth and the 
universe, man is very small. A Hebrew 
translation of Maimonides’s Guide of the 
Perplexed (originally authored in Arabic) 
dating from 1347. Cod. Heb. 37 from the 
Royal Library in Copenhagen.
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being and of human thought in its manifold structured and justified interactions with 
the world. The framework for this investigation is a new research field connecting  
a wide variety of disciplines—the history of science, the history of medicine, the  
history of philosophy, area studies, and art history, among others—in order to write a 
much-needed history of shared epistemic cultures that is capable of overcoming the 
oftentimes artificial divisions in the periodizations and localizations of current histo-
riographies.

2018–2020

research group leader   Katja Krause
research scholar   Minakshi Menon
postdoctoral fellow   Hannah C. Erlwein 
predoctoral fellow   Dominic Dold
visiting postdoctoral fellows   Maria Avxentevskaya, Fabrizio Baldassarri, 
Idit Chikurel, Shixiang Jin, Evelina Miteva, Jonathan Morton, Nicola Polloni,  
Julia Reed, Dror Weil
visiting predoctoral fellows   Yael Barash, Nuno Castel-Branco, Yuan Tao, 
Tracy Wietecha, Brett Yardley, Wenrui Zhao
visiting scholars   Gadi Algazi, Michael Chase, Jamie Cohen-Cole,  
Yehuda Halper, Steven Harvey, Terence Kleven, Ahmed Ragab
support team   Kate Sturge, Chaonan Zhang
student assistants   Fabio De Gregorio, Jiayuan Jordan, Anina Woischnig 
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Epistemes of Modern Acoustics 

The Max Planck Research Group “Epistemes of Modern Acoustics” ran from March 
2015 to February 2020. We began from the observation that acoustics has never been 
a discipline of its own. Even its name-giver, French mathematician Joseph Sauveur, 
described acoustics in 1701 as a “general science of sound” that required the expertise 
of different classes of the Académie royale des sciences. From then and throughout 
the long modern period, acoustic research was “parasitic”: harbored by a wide range 
of disciplines in the sciences and humanities, acoustic topics never achieved the sta-
tus of autonomous fields of research, yet they made countless scholars and scientists 
hear the world with different ears.

The Research Group charted the key moments in the making of acoustics in the 
modern period, tracking the emergence of widely divergent subdisciplines such as 
physical acoustics, architectural acoustics, and bioacoustics. At the same time, the 
group investigated the deployment of sound technologies and techniques of listening 
beyond the realm of acoustic research: the application of stethoscopes in the medical 
sciences, oscilloscopes in phonetics, tape recording in anthropology, sonar technolo-
gies in oceanography, and seismic and infrasonic monitoring systems in geophysics. 
By giving equal weight to disciplinary and technological developments, we were able 
to demonstrate that modern scholarship was not in fact exclusively ruled by what 
historians of science have called the “nobility of sight” or a “hegemony of vision.” It 
would nevertheless be misleading to claim that a completely new and uniform dis-
course on sound arose in the period. Instead, these diverse knowledge formations 
suggest a history in which the epistemes of acoustics need, precisely, to be treated in 
the plural.

In its final phase, the Research Group redefined the notion of the “applied sciences” 
in the context of acoustics. Application-oriented research is generally seen as the less 
exciting side of the history of science, where sophisticated epistemologies are scaled 
down for the purpose of broad-based usefulness. Yet far from being the sites of the 
plain and simple implementation of purer knowledge, fields of applied acoustic re-
search turn out to have been dynamic environments where scientific, industrial, and 
political actors engaged in often heated epistemic negotiations. In most of the cases 
studied by the group, experts in acoustics reached new insights by tackling challenges 
in music, industrial technology, architecture and city planning, or the environment. 
In other cases, acoustic studies were conducted as basic research but applied belat-
edly, in unforeseen contexts. 

The group’s leader, three postdoctoral researchers, and thirty-two associated  
and visiting scholars collaborated closely in this final phase, contributing to the three 

Franz Max Osswald’s photographic studies 
of sound propagation in architectural  
models of 1933. ETH-Bibliothek Zurich, 
Image archive: Osswald, Franz Max/
Ans_10391-011.
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umbrella research themes described in more detail in the previous research report. 
Each theme now proved particularly productive for gaining a larger picture of the 
widespread applications—both immediate and delayed—of acoustic knowledge in 
the modern period.

Work on the first theme, “Betwixt and Between: Sound in the Humanities and 
Sciences,” showed that applied acoustics research is not the preserve of science alone, 
but also forms part of the humanities. Research on auditory cognition, for example, 
broke through all disciplinary borders in the modern period. Viktoria Tkaczyk illu-
minated the process by which the identification of the auditory cortex in late nine-
teenth-century neuroanatomy affected numerous disciplines across the sciences and 
humanities. These encompassed knowledge about the body and the production of 
language, in fields such as psychophysiology, or in linguistics, phoniatry, and lan-
guage pedagogy; it extended to intersections of experience and intellect, such as in 
the philosophy of life, psychoanalysis, and experimental aesthetics, to the study of 
physical phenomena such as in shock-wave physics, materials science, and architec-
tural acoustics, and finally to practical fields such as sound engineering and commu-
nication studies. Each field now attended to the mind’s ear and created sound-related 
knowledge techniques central to its own epistemological agenda. The scholars and 
scientists studied by Tkaczyk responded creatively to the new cultures of music and 
audio communication arising around 1900, and to technologies that generated alter-
nate modes of recording, collecting, and comparing sound data. In turn, their  
auditory knowledge was both challenged and widely applied in domains outside the 
academic realm, whether industrial, aesthetic, therapeutic, educational, social, or  
political. These conjunctions open up a discussion about what applied research in the 
sciences and humanities can or should aim for.

Phonetician Wilhelm Doegen, director  
of the Lautabteilung at the Prussian State 
Library, tests the “glyphic” gramophone  
recording technique that he invented to  
record speech sounds. His findings were 
used by Odeon Records in the late 1920s.  
© Deutsches Historisches Museum, 
inventory number BA 98/151.
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Tkaczyk’s study is scheduled for publication with the University of Chicago Press  
in 2022 under the title Thinking with Sound: A New Program in the Humanities and 
Sciences around 1900. It combines microhistorical with synoptic and panoramic 
perspectives on deeply entangled international research settings, breaking new 
ground for our understanding of discipline formation in the modern period.

Another area of research that drew on both the humanities and the sciences in the 
twentieth century is automatic speech recognition. As the project of postdoctoral  
researcher Xiaochang Li revealed, the peculiar problem of mapping sound to language 
laid the epistemic, economic, and technical groundwork for the rise of data-driven 
computational modeling and machine learning as privileged and pervasive forms of 
knowledge work, across domains from genomics to finance and in the sphere of  
everyday life. Starting from turn-of-the-century experiments in phonetics that 
brought language into the laboratory with the aid of acoustic inscription devices,  
Li found an array of disciplines converging around an application-oriented interest in 
the acoustic speech signal. Speech recognition research was first taken up in com-
mercial telecommunications research, then expanded into the tangled network of 
military, industrial, and academic collaborations of postwar computer science and 
data management, at a moment when computers themselves were being reimagined 
toward new aims, applications, and users. Along the way, what communications engi-
neers had termed the “measurement-meaning relation” of speech recognition was 
refashioned. From the study of physiological and perceptual processes, they moved to 
the procedural representation of expert knowledge and linguistic intuition, and  
finally to the automatic detection of statistical patterns in large quantities of data. Li’s 
work is part of a larger book project on the datafication of language, artificial intelli-
gence, and machine learning in twentieth-century scientific, military, and industrial 
domains. 

Xiaochang Li and Mara Mills received the SHOT Bernard S. Finn IEEE History 
Prize in 2020 for their essay “Vocal Features: From Voice Identification to Speech 
Recognition by Machine” (Technology and Culture 60, no. 2, 2019: 129–160).

	

This umbrella theme also resulted in two of the group’s collective publications. The 
special issue “Listening to the Archive: Sound Data in the Humanities and Sciences” 
(Technology and Culture, 2019), edited by Carolyn Birdsall (University of Amster-
dam) and Viktoria Tkaczyk, asks how developments in sound archiving prompted 
new comparative methods in the sciences and humanities of the twentieth and twenty-
first century. Scientists and scholars created, shared, and defined the sound data that 
they compared, and the resulting comparisons were far from being neutral. The 
theme issue “Sounds of Languages—Languages of Sounds” (History of Humanities, 
2021), edited by Julia Kursell (University of Amsterdam), Viktoria Tkaczyk, and 
Hansjakob Ziemer, traces the routes by which a new attention to the spoken word 
both enabled and necessitated new alliances between humanities and scientific disci-
plines from the late nineteenth century onward. At the same time, new languages and 
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modes of speaking arose, across the “great divide,” as tools to examine, represent, and 
utilize sonic phenomena—whether in speech, music, or other sonic environments. 
Again, in all the cases discussed, the choice of certain sounds and languages was 
deeply permeated by issues of power and politics.

The projects subsumed under the second theme, “Testing Hearing: Science, Art, 
Industry,” explored the nature of testing as an enduring cultural technique in the 
modern period, crisscrossing histories of scientific experimentation and fields of ap-
plication. Viktoria Tkaczyk, Mara Mills (NYU), and Alexandra Hui (Mississippi State 
University) edited the volume Testing Hearing: The Making of Modern Aurality. From 
different disciplinary perspectives, its twelve contributors demonstrate how auditory 
tools—testing anything from auditory impairment to tone differentiation skill— 
underwent especially intensive development in nineteenth-century experimental 
physiology. Hearing tests received a further boost around 1900 as a result of injury 
compensation laws and state and professional demands for aptitude testing in schools, 
conservatories, the military, and other fields. The results of these tests fed back into 
modern epistemologies of the human ear as the role accorded to hearing expanded in 
the twentieth and twenty-first centuries. Hearing became both test object and test 
instrument; in the latter case, it was a gauge by which to evaluate or regulate materi-
als, nonhuman organisms, equipment, and technological systems.

Testing Hearing: The Making of Modern Aurality, edited by Viktoria Tkaczyk, Mara 
Mills, and Alexandra Hui (Oxford University Press, 2020), argues that the testing  
of hearing became a key cultural technique in the modern period, affecting many 
different fields and turning the world into a testbed.

As postdoctoral researcher Joeri Bruyninckx demonstrated in his monograph Listen-
ing in the Field: Recording and the Science of Birdsong, the modern history of testing 
was not confined to human ears. Throughout the twentieth century, biologists used a 
variety of techniques to register wildlife sounds, including the communication of 
birds. The practice of recording and studying birdsong took shape at the intersection 
of scientific ornithology and popular entertainment, shaping a new understanding  
of the environment as a sonic sphere. Bruyninckx’s subsequent project traced the  
application of acoustic tests in the study and governance of human behavior at work. 
In this study of sound management in postwar work spaces, including cockpits, con-
trol rooms, and offices, he asked how a new scientific and managerial concern with 
information and communication prompted a reconceptualization of office work and 
environments and their acoustic reorganization to secure efficiency, comfort, and  
privacy. 

In Listening in the Field: Recording and the Science of Birdsong (MIT Press, 2018), 
Joeri Bruyninckx traces the process by which twentieth-century biologists made 
wildlife sounds into scientific objects.
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Scholars working on the third umbrella theme, “Sound Objects in 
Transition,” generated new insights into the making of “sound ob-
jects” through long-term, global negotiations between actors in the 
sciences, humanities, and political sphere. For example, the deter-
mination of musical pitches was fiercely debated between nations 
and across different fields of applied research in the nineteenth cen-
tury. In her archival work, postdoctoral researcher Fanny Gribenski 
documented the conversations, technologies, and practices that 
ultimately led to the adoption of concert pitch A 440 at an interna-
tional conference held in London in 1939. Adding a sonic dimen-
sion to existing work on scientific and technical standards, she  
examined the Western world’s construction of a sonic point of refer-
ence, highlighting the broad range of actors and fields of expertise 
involved as well as the many technological means of measuring and 
regulating sound frequencies. The outcomes of Gribenski’s research 
will appear as Tuning the World: Aesthetics, Acoustics, Industry, and 
Global Politics (1834–1939), under contract with the University of 
Chicago Press. 

Two further collective publications resulted from the “Sound Objects” theme, 
scrutinizing the status of objects in the arts and sciences from several different per-
spectives. The special issue “Opening the Doors of the Studio” (Contemporary Music 
Review, 2020), edited by Fanny Gribenski, Jonathan Goldman (University of Mon-
tréal), and João Romão, sheds new light on the objects produced in music studios in 
the modern period. By querying the notion of studios as “laboratories of the arts,” the 
special issue demonstrates the importance of the myriad circulations of technological 
objects, artifacts, knowledge, and economic models for the global history of music 
studios.

The seven contributors to the special issue “Sonic Things: Knowledge Formation in 
Flux” (Sound Studies, 2020), edited by Viktoria Tkaczyk and Leendert van der Miesen, 
describe the histories of elusive, noncochlear, and ideal sounds: sounds of faraway 
places and times, divine or imaginary sounds, scientifically unexplorable sounds,  
private or secret sounds. Such “sonic things” accumulate multiple epistemologies, 
folding together legacies of history and harbingers of the future. The knowledge that 
gathers around them is always in flux; it contributes to new and constantly revised 
epistemes of acoustics while also being used in practical fields that include the build-
ing of echo chambers, church architecture, musical instrument building, bird train-
ing, language teaching, and the formation of sonic identities more generally.

The Research Group “Epistemes of Modern Acoustics” offered an opportunity to 
reconfigure sound studies into a new field of scholarship within the history of science, 
and we hope it will inspire research on sound for years to come. Together, the mem-
bers and visiting scholars organized influential conferences as well as an inspiring 
monthly colloquium. In addition to the group’s numerous publications, its members’ 
archival research and conceptual work came to fruition in an extensive and ongoing 
open-access database on the history of acoustics, “Sound & Science: Digital Histo-
ries.” The rich, and often rare, sources are presented in curated categories, with an 
extensible tagging system to facilitate research use along with a growing collection of 
multimedia essays that contextualize and mine the material. 

https://soundandscience.de/

Prototype of the “diapason normal,” the 
first national standard of pitch, adopted  
by the French government in 1859. 
Jules-Antoine Lissajous, France, 1859, 
E.378, Collections Musée de la musique/
Cliché Anglès.

Epistemes of Modern Acoustics

	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 	 227

https://soundandscience.de/


When the Research Group ended in February 2020, management of the database 
passed to a collaboration between Humboldt-Universität zu Berlin, IRCAM in Paris, 
Ingenium: Canada’s Museum of Sciences and Innovation in Ottawa, and the MPIWG.

Again looking forward beyond the end of the group, Viktoria Tkaczyk submitted a 
grant proposal for a Center for Advanced Studies in Humanities and Social Sciences 
to the German Research Foundation DFG (with Anke te Heesen), entitled “Histori-
cizing the Applied Humanities.” Projected for eight years, this international fellow-
ship program plans to explore the historically varying relationships between human-
ities knowledge and artistic, technological, sociopolitical, and environmental change.

Viktoria Tkaczyk also pursued her interest in applied research by launching a new 
collaborative initiative on the geographic provenance and supply chains of the raw 
materials of the technologies that made modern knowledge possible. This initiative 
includes the lecture series The Resources of Media: Global Transfers of Materials, 
Knowledge, and Technologies, organized with Christine von Oertzen in 2021, and 
the online workshop “Sound Supplies: Raw Materials, Supply Chains, and the Politi-
cal Economy of Instrument Building,” organized with Fanny Gribenski and David 
Pantalony in 2021. Preparing these projects also helped shape the International Max 
Planck Research School (IMPRS) “Knowledge and Its Resources,” due to start work 
in 2022, in which Tkaczyk will be part of the teaching faculty and the first year’s co-
speaker.

Viktoria Tkaczyk and her colleagues are most grateful for the support that the 
“Epistemes of Modern Acoustics” group received from the Max Planck Society, the 
MPIWG, Volkswagen Foundation, and additional funders of graduate students, post-
doctoral scholars, and visitors. Time was short, but the MPIWG was the best possible 
research environment for the group, and a magnificent source of intellectual inspira-
tion and exchange.

2018–2020

research group leader   Viktoria Tkaczyk
research scholar   Joeri Bruyninckx
postdoctoral fellows   Fanny Gribenski, Xiaochang Li
visiting predoctoral fellows   Christina Dörfling, Charles Eppley,  
Felix Gerloff, Benjamin Lindquist, Leendert van der Miesen, João Romão,  
Lotte Marie Schüßler, Sebastian Schwesinger

➔  Berlin Center for the History  
of Knowledge
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China in the Global System of Science 

China’s rise in the global system of science and scholarship since the turn of the cen-
tury is unprecedented and provoking. The country is home to scientists whose 
groundbreaking findings and methods regularly make world news, and it pours a 
staggering amount of money into funding research and frontier experiments, both 
domestically and internationally. The People’s Republic is racing to the top of all the 
significant worldwide rankings, including those counting scientific publications and 
assessing the reputation of universities and other research organizations. These devel-
opments, achieved in record time, seem to already testify to the success of the Chi-
nese government’s strategy to make China a science powerhouse by 2020 and the 
leading global science power by 2050. 

Looking at this unparalleled process, a whole array of questions arises. While some 
observers wonder whether the projected dominance of “Chinese contributions” 
might change the way science is practiced, others argue it is impossible to achieve 
genuine scientific leadership under an authoritarian regime. But there are many other 
aspects pertaining to the overall societal environment for science and scholarship in 
China that are worth studying in order to analyze and understand these current de-
velopments in all their complexity. For instance, does the Chinese case signal that 
there are potential alternatives to the seeming imperatives of the autonomy and unity 
of science? To what degree can scientific innovation be technocratically planned and 
steered? What role does the public valuation and understanding of science and schol-
arship play in China? And how should one interpret the mixed global reactions to 
China’s unprecedented ascent to science superpower status?

In-Depth Analytical Perspectives on Spectacular Developments

The new Lise Meitner Research Group “China in the Global System of Science” takes 
a close and thorough look at these various developments. The group is the first of its 
kind worldwide that combines perspectives from the social sciences and the expertise 
of area studies to produce comprehensive analyses of the Chinese system of science 
and its global integration. It provides a new platform for both junior and senior re-
searchers with a special interest in exploring the role of the political regime and other 
social structures as environmental factors for science and scholarship in contempo-
rary Chinese society, international academic cooperation, and world science. The 
larger research themes that scholars in this group are dealing with include Chinese 
perspectives on the status of science and scholarship in society; the structures,  

DNA sculpture at China Science & 
Technology Museum, Beijing. Source: 
Mitch Altman, via Flickr.com, CC-Lizenz  
(CC-BY-SA 2.0), 2011.
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dimensions, and norms of China’s contemporary science policy; the external steering 
versus the internal agency of scientific communities and individuals, locally and 
globally; and the interactions of academic standards and practices with societal val-
ues and ethical principles in China and beyond. 

Group members with diverse disciplinary backgrounds are pursuing analyses in 
and across these research areas through individual and collaborative projects. Among 
the more than fifteen projects currently hosted by the group, we find, for example, an 
analysis of the internationalization strategies of Chinese universities, a study of how 
Chinese polar scientists navigate between research and diplomacy, investigations into 
the seeming interrelatedness of foreign policy and the evolution of new scientific dis-
ciplines and communities in China and abroad, and a study of the ethical principles 
and social values that underpin Chinese scientists’ and other social actors’ coproduc-
tion of artificial intelligence technologies. Inspired by recent events, one joint project 
traces the different roles that scientists performed—as advisors, crisis managers, and 
transmitters of information to the domestic public and their global peers—following 
the COVID-19 outbreak in China. In addition, “The Merton Project” is a collabora-
tive attempt to synthesize and further develop theory building on the interactions of 
science and political structures in contemporary society, taking into account the in-
sights generated in this group.

Although the group’s research mainly focuses on the contemporary period and is 
predominantly based on approaches grounded in the qualitative social sciences, it 
will also include historical perspectives and a variety of innovative methods. Being 
hosted by the MPIWG provides the group with plenty of opportunities in these re-
gards.

Starting a Research Group in a Pandemic, and Looking Ahead

The ongoing global COVID-19 pandemic has had a tangible impact on the group’s 
formation and work. Nevertheless, members were able to gradually gather in Berlin 
over the summer and fall of 2020. In addition to the group’s core members—one  
research scholar, one postdoctoral research fellow, three predoctoral fellows, and the 
PI—the group hosts several guest researchers and has also started to network with the 
most renowned experts in the field. For the time being, as travel restrictions constrain 
field access in China and beyond, and physical encounters are restricted, the Research 
Group is exploring new ways of collaboration. At the end of 2020, an online research 
workshop series and an in-house open access publication format, Observations: Short 
Papers on Science and Society in China and the World, were launched.  

The group also actively seeks to make its research accessible for comparative anal-
yses of related topics in different time periods and world regions. It thereby wishes to 
develop into a hub supporting further contributions to our understanding of the  
relationship of science and academe and political regimes in the twenty-first century, 
and it looks forward to hosting many visiting researchers and events at the Institute 
in the coming years.
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Data, Media, Mind

The overall theme of my projects, “Data, Media, Mind,” reflects a productive shift 
within my research that has also shaped my teaching commitments and research col-
laborations. My research combines a long-term focus on the material culture and 
epistemologies of personal data with a keen interest in pushing the boundaries of 
history of science further toward a history of knowledge by engaging with media 
studies and the histories of bureaucracy, with the social, human, and cognitive sci-
ences, and with citizen science. Within the MPIWG, my role in the Institute has also 
seen profound changes during the reporting period, as I was granted the independent 
status of Principal Investigator upon the closure of Department II.

As the long-standing W2 Group Leader of Department II, I brought two Working 
Groups to completion before the Department’s closure in summer 2019. Working 
with Paper: Gendered Practices in the History of Knowledge, edited with Carla Bittel 
and Elaine Leong, was published by Pittsburg University Press in spring 2019; Histo-
ries of Bureaucratic Knowledge had its last authors’ meeting in June 2019. The result-
ing volume, edited with Sebastian Felten, was published as inaugural special issue  
of the open access Journal for the History of Knowledge in 2020. A third volume, 
Surprise: 107 Variations on the Unexpected, edited with Mechthild Fend, Anke te 
Heesen, and Fernando Vidal, was composed of miniatures by former members of the 
Department to pay tribute to Lorraine Daston and her inspiring leadership. This col-
lection of essays was presented during the Department’s memorable farewell festivities 
on June 21, 2019.

Shortly after Lorraine Daston’s retirement, I was appointed professor for media 
practices in the Media Studies Department at Berlin’s Humboldt-Universität. Estab-
lished as a tenured special professorship (S-Professur), this new position emerged 
from the cooperation agreement between the MPIWG and the three Berlin universi-
ties. The position was offered to me in order to further consolidate collaboration  
between the Institute and the Humboldt-Universität; to strengthen the study of his-
torical media epistemologies at the university; and to bolster the Berlin Center for the 
History of Knowledge, a network established in 2011 with our three Berlin partner 
universities. 

This appointment gave momentum to collective efforts by colleagues from the 
three Berlin universities and the MPIWG directors to develop a proposal for an Inter-
national Max Planck Research School on “Knowledge and Its Resources: Historical 
Reciprocities” (IMPRS-KIR). Building on a cotaught master’s seminar with professors 
Anke te Heesen (HU), Friedrich Steinle (TU), and Viktoria Tkaczyk (HU), and in 
close collaboration with all involved parties, I finalized the concept for an interna-

➔  Working Group in Dept. II 
report, “Histories of Bureaucratic 
Knowledge”
➔  Notes and collage in Dept. II 
report

➔  Berlin Center for the History  
of Knowledge
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groundwood fibers (yellow), treated with  
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Colored print of a microscope photograph. 
In Wilhelm Herzberg, Papierprüfung:  
Eine Anleitung zum Untersuchen von Papier 
(Berlin: Julius Springer, 1902), plate 14.
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tional PhD program based in the history and philosophy of science, technology, and 
medicine. Our collective proposal was submitted to the MPG in June and approved in 
November 2020. This program will start with the first cohort of graduate students 
in September 2022 (IMPRS-KIR), with me serving as the MPIWG’s cospeaker. 

My own research is focused on two main current projects. Taken together with the 
collaborations mentioned above, it aims to open new avenues for research in which 
media studies, the history of data, and the history of the social and human sciences 
cross-fertilize.

“Media of Veracity” explores the concepts, tools, and practices of manual data 
compilation in census taking during the nineteenth century, a period that witnessed 
a new, innovative reflexivity toward cumulative, quantifying methods across science, 
commerce, and the state. Recent scholarship in the history of anthropology, biomedi-
cine, genetics, and the social sciences has shown how individuality, intimacy, and per-
sonal ownership form a crucial part of a history that critically reflects material cul-
tures, epistemic shifts, and political economies of data regimes. Building on this 
historiography, the project seeks to further enrich our historical understanding of 
personal data in the making. It explores implementation and impact of “self-inscrip-
tion” within census taking, a method bolstered by scientific ideals prevalent in the 
exact sciences of the time that aimed to retrieve spontaneous, and thus truthful, per-
sonal information.

“Supply Chains for Data” evolved from the collaborative HU lecture series The 
Resources of Media: Global Transfers of Materials, Knowledge, and Technologies 
and a roundtable on “Raw Materials, Supply Chains, and the Politics of Scientific 
Technologies” at the 2021 annual meeting of the History of Science Society in New 
Orleans, both organized with Viktoria Tkaczyk (HU Berlin). The project is part of a 
three-year collective endeavor to trace the geographic provenance and the processing 
of a wide range of materials, contained in scientific instruments and media, that made 

modern knowledge possible. It examines the technologies of pro-
duction, examination, use, and disposal of paper forms needed 
for nineteenth-century data processing, with the aim of carving 
out the intricate ways in which local means and knowledge prac-
tices intersected with regional and global infrastructures and 
thus necessitated a constant “flow” of materials indispensable for 
data-driven ways of knowing.

➔  Research Group Tkaczyk

➔  Berlin Center for the History  
of Knowledge

Prussian census card, 1900, self-inscribed 
by Paul Gräber, Levkendorf, Mecklenburg-
Schwerin. Private owner. Made available on 
Wikimedia Commons Media Archive.
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Research Library

Overview: The Library’s Core Collections and Services

The library caters directly to the needs of the MPIWG Departments and Research 
Groups in order to facilitate research in many areas of the history of science. It is not 
open to the public but provides around 500 MPIWG scholars per year with a print 
collection of more than 85,000 books, 3,500 rare books, and 10,000 twentieth-century 
archival items, in addition to over 30,000 electronic journals, more than 200 full-text 
and reference databases, and 650,000 e-books, most of them licensed by the Max 
Planck Digital Library.

These collections are closely tailored to the needs of the Institute’s scholars. Ser-
vices focus on a) quickly providing necessary scholarly sources (acquisition, inter
library loan); b) supporting the publication process (digitization on demand, image 
editing, copyright and permission request, open access publishing, the Institute’s 
bibliography); and c) handling research data (infrastructure for accessing and archiv
ing, advising for research projects).

Map of the Lake Tai Right Battalion’s Newly 
Established Inland Waters Naval Forces with 
Explanations (標下裏河水師太湖右營新章
汎境輿圖). Manuscript map, China, 1871.

Research Services
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2018–2020: Digital Publication and Dissemination of Research Outputs 

During the reporting period, the library focused its efforts on building, refining, and 
extending its infrastructure and services for the digital publication and dissemination 
of research results, including research data. The difficult situation caused by the  
COVID-19 pandemic fostered greater digitization in certain work areas: while the 
growth of the print collection remains stable with a rising tendency, the number of 
purchased e-books doubled in 2020 and the library developed concepts for digital 
introductions into collections and services. 

The Shift toward a Library of (Open) Data: MPG-DRIH—A Digital Research 
Infrastructure for the Humanities

As research projects have become more digital, digital research data is becoming  
a growing challenge. The format of scholarly output is changing, since it no longer 
necessarily flows back into any reliable information system that guarantees persistent 
data retrieval. This interrupts the research lifecycle as known from the print age, caus-
ing valuable data to vanish. As an answer to these problems, during the reporting 
period the library worked closely with the Research IT Group to build MPG-DRIH, a 
prototype for a cutting-edge digital research infrastructure based on linked data tech-
nology in order to efficiently support digital humanities projects and assure the long-
term accessibility and visibility of its digitized sources and research data. This infra-
structure takes advantage of semantic web technology to interlink the Institute’s 
heterogeneous data sources, including research project output and Institute infra-
structural data resources such as its digitized rare books. At its core is a graph data-
base using RDF triples based on the standard data model CIDOC-CRM. The philoso-
phy guiding this project is to separate data from software in order to retain the data 
as open data, while most likely keeping neither custom user interfaces nor ageing 
software. Separating the data from the software means it can be integrated in various 
retrieval systems, while different user interfaces allow for modified views. According 
to the FAIR open data principles, data should be findable, accessible, interoperable, 
and reusable.

	In the course of this development the library expanded its scope in the area of 
research data management and data modeling. While the library provides the digi-
tized sources in the standardized data format and makes it usable for the research 
projects, Research IT focuses on the provision and development of digital tools and 
research methods. The important task of advising the research projects in the use  
of controlled vocabularies throughout their projects is shared by the library and  
Research IT. Following the recommendations of the advisory board, the library re-
ceived a permanent position of a research data manager. The position was filled with 
an outstanding expert in data modeling and ontologies for the humanities. 

➔  Research IT and Digital 
Humanities
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Securing the Digital Sources

An important step within the project MPG-DRIH was to secure the sources that had 
been digitized and accumulated by the library over the past two decades and were still 
stored and displayed in the framework of the ECHO project. Within one and a half 
years a new software, Goobi, already used by the History of the Max Planck Gesell-
schaft project, was chosen to curate and display the digital collections, and the migra-
tion was accomplished. The project was a collaboration between the MPIWG and 
three other MPIs: The Kunsthistorisches Institut in Florenz, the MPI for Legal His-
tory and Legal Theory, and the MPI for Human Development. The project was real-
ized with presidential funding from the Max Planck Society.

Publishing Open Access

In order to foster open access publishing, the library has made significant efforts to 
develop various initiatives and workflows and bundle them with the current infra-
structure to create a broad and transparent open access portfolio. Researchers are 
advised on how to benefit from the open access contracts negotiated between the Max 
Planck Digital Library and leading publishing houses. And since 2018, the library has 
supported these efforts by dedicating part of its budget to an open access fund that 
enables scholars to publish their research open access. Moreover, to benefit from the 
German right of secondary publication, which enables authors to make their research 
publicly accessible (green open access) under certain circumstances, the library  
established a workflow to identify potential articles and publish the work on PuRe, the 
repository of the Max Planck Society. The library has also strengthened its collabora-
tion with the research departments’ publication management. Together, a publication 
services portfolio was established for the Institute that integrates the open access 
portfolio. The most significant part of this portfolio consists of Edition Open Access 
(EOA), a platform for open access monographs; unlike open access journals, this is 
still a relatively undeveloped field in the publication landscape. Initiated by Depart-
ment I in 2011, the project shifted to the library at the beginning of 2020. The aims are 
to increase its visibility across the Institute, develop it further as a relevant and  
innovative publication environment for the digital humanities, and integrate and  
interlink it with the other components of the Institute’s digital research infrastruc-
ture, such as the digital library, Jupyter notebooks, and the knowledge graph.

Cooperation and Outreach 

The library is involved in numerous collaborations related to its digital infrastruc-
tures and to foster the exchange of sources and expertise. In particular, the concept 
and architecture of its digital research infrastructure has generated significant inter-
est within the Max Planck Society and beyond. To communicate the library’s key con-
cepts, Esther Chen has frequently presented at conferences for librarians and schol-
ars. As a member of the Expert Advisory Board of the German Digital Library (DDB) 
and the Beirat Netzwerk Digitale Sammlungen Berlin, Esther Chen also advises these 
institutions from the professional and intellectual perspective of research libraries.

➔  GMPG

https://dlc.mpg.de/

https://edition-open-access.de
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library team

head of library   Esther Chen 
staff   Sabine Bertram,  Urte Brauckmann, Ellen Garske, Steffen Hennicke,  
Ralf Hinrichsen, Hartmut Kern, Ruth Kessentini, Beate MacPhail, Cathleen Paethe, 
Anke Pietzke, Matthias Schwerdt, Klaus Thoden

Research Library

Publications 2018–2020

Bertram, Sabine see Valleriani, Kräutli, Zamani, Tejedor, Sander, Vogl, Bertram, et al.

Bertram, Sabine see also Kräutli, Valleriani, Chen, Sander Wintergrün, and Bertram.

Chen, Esther see also Kräutli, Valleriani, Chen, et al.

Chen, Esther and Florian Kräutli (2020). “Digital Sources and Research Data: 
Linked and Usable.” Europeana Tech Insight 15. https://pro.europeana.eu/page/
issue-15-swib-2019#digital-sources-and-research-data-linked-and-usable.

Kräutli, Florian, Matteo Valleriani, Esther Chen, Christoph Sander, Dirk Winter-
grün, and Sabine Bertram (2018). “Digital Modelling of Knowledge Innovations in 
Sacrobosco’s Sphere: A Practical Application of Cidoc-CRM and Linked Open  
Data with Corpustracer.” In Digital Humanities 2018 — Puentes-Bridges: Book of 
Abstracts. Libro de Resúmenes, Mexico City 26–29 June 2018, ed. J. Girón Palau and  
I. Galina Russell, 222–225. Mexico City: UNAM. https://dh2018.adho.org/en/
digital-modelling-of-knowledge-innovations-in-sacroboscos-sphere-a-practical-
application-of-cidoc-crm-and-linked-open-data-with-corpustracer/.
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Valleriani, Matteo, Florian Kräutli, Maryam Zamani, Alejandro Tejedor, Christoph 
Sander, Malte Vogl, Sabine Bertram, Gesa Funke, and Holger Kantz (2019).  
“The Emergence of Epistemic Communities in the ‘Sphaera’ Corpus: Mechanisms of 
Knowledge Evolution.” Journal of Historical Network Research 3: 50–91.  
https://doi.org/10.25517/jhnr.v3i1.63.

Research IT and Digital Humanities

Since it was founded in 1994, the MPIWG has had  
a long history of adopting digital technologies in  
research. Now more than ever, research in the his-
tory of science relies on online resources and digital 
methods. The Research IT Group was reorganized in 
2016 to respond to these changes and facilitate close 
collaboration among the group and with the Insti-
tute’s scholars: three IT researchers are embedded 
in the MPIWG’s departments, while a central unit of 
two people coordinates support for common digital 
research needs across the Institute.

Working with the library, these IT researchers as-
sist scholars at every step of the digital research pro-
cess, from accessing, creating, and analyzing digital 
resources to preserving and publishing results. IT 
researchers provide expertise in identifying existing digital tools and developing nov-
el digital methods. This successful cooperation has attracted broad scholarly atten-
tion and led to significant grant funding in the field of digital humanities.

Revisiting Sources with Digital Analytical Methods

Digital forms of sources, whether scanned images, digital texts, or bibliographical 
records and abstracts, open up possibilities for reviewing, reordering, and remixing 
the sources that researchers have long studied. New corpora thus become accessible 
for systematic research in the history of science to reveal undiscovered patterns. 

Some exemplary projects in this area are the Islamic Scientific Manuscripts  
Initiative, which brings together scholars collecting bibliographic information on 
currently more than 15,000 manuscripts in over 9,000 codices from the ninth to the 
nineteenth century in the exact sciences in Arabic, Persian, Turkish, and other lan-
guages. This database allows scholars to examine chains of transmission and networks 
of dissemination of scientific knowledge in the Islamic world across regional and lan-
guage boundaries. The Institute also hosts the long-term archive of the Cuneiform 

➔  Islamic Scientific Manuscripts 
Initiative Workshop

A digital map of the treatises belonging  
to the Sphaera corpus demonstrates the  
geographic and temporal distribution of 
epistemic communities.
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Digital Library Initiative, which is recognized as one of the most important resources 
for research in Assyriology. In addition, the first version of the website of the Hilprecht 
Collection of the University Jena is now available, presenting more than 1000 3-D 
scans of tablets.

Other projects focus on specific textual traditions, such as the Sphere project 
(Dept. I), which sheds light on Sacrobosco’s Sphaera, an important treaty on cosmo-
logical knowledge. The Reading Early Medicine website hosts a bibliographical  
collection of early modern English texts on health and healing. The Working Group  
“Visualization and Material Cultures of the Heavens” collaborates with scholars and 
institutions across the world, continuing its work on a protected database to collect 
digital images of representations of the heavens with the aim of tracking the move-
ment and change of astral knowledge across space and time. The Sound and Science 
database collects sound files as well as articles and images to create a rich network of 
relations documenting the history of the field of acoustics. 

These digital collections open up new research possibilities and require new ana-
lytical methods to help scholars pose relevant questions and reveal emerging pat-
terns. For instance, the Working Group “Local Gazetteers” is developing a LoGaRT 
toolkit to explore 4,400 titles of Chinese local gazetteers as a collective database and 
to analyze the data in order to answer specific questions about local knowledge mak-
ing and political epistemology. In CHMap, 4,088 large-scaled land survey maps of 
early twentieth century China have been scanned, georeferenced, and displayed  
to serve as a baseline and reference point for both modern and historical data. In 
“Measuring the Earth,” digital tools are being built to analyze the multilingual corpus 
of meeting minutes from the European Association of Geodesy. Computational 
methods such as named entity recognition and machine learning are being intro-
duced to extract important entities from texts and relationships among actors, places, 
and organizations. 

One key concept that Department I has developed into a framework to bridge 
qualitative and quantitative research in historical and political epistemology, and to 
apply network analysis to historical research, is that of socioepistemic networks. This 
concept was successfully employed in the project of the history of general relativity 
and has been extended to other fields such as research on the history of exoplanet 
research and research on the knowledge system of the Sphere. In collaboration with 
Technische Universität Berlin, under the umbrella of the Berlin Institute for the 
Foundations of Learning and Data (BIFOLD), machine learning methods are being 
exploited to extract topics and central keywords from scientific publications in order 
to understand the semantic structure of the underlying knowledge systems. Similar 
techniques are also now used in the History of the Max Planck Society Research 
Group to understand the formation of semantic networks.

Image recognition technologies developed as part of BIFOLD have led to new in-
sights into the relationships between different editions of the Sphere. These results are 
helping scholars look at the collections to reconstruct missing relations among arti-
facts. 

➔  Research Group Leong, Dept. II

➔  Dept. III

➔  Dept. III

➔  Dept. I

➔  Dept. I, Socioepistemic 
networks

➔  GMPG

➔  Research Group Tkaczyk

➔  CDLI, Dept. I
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Research Infrastructures

In digital projects, research data and programming logic have often been entangled. 
While software has a relatively short lifespan, research data must be designed to be 
sustainable. In 2017, Research IT and the library jointly initiated a digital research 
infrastructure project, MPG-DRIH, to address this challenge. One part of the solution 
is to preserve data in a flexible semantic data format called CIDOC CRM (Concep-
tual Reference Model). Widely used by cultural heritage institutions, it provides the 
foundation for data interoperability. By following open standards and the principle of 
findable, accessible, interoperable, and reusable (FAIR) open data, research results 
can be reused and preserved for the long term. Moreover, this solution allows  
research data produced in different projects to be linked and queried together, creat-
ing a universe of interoperable research data.

The team works with the library to build a digital research infrastructure that intro-
duces a digitization workflow and builds a processing engine producing CIDOC-CRM 
data, along with a flexible user interface to access this data. Data is first being used 
from two of our existing projects to validate and develop this infrastructure’s design 
and will continue to integrate past, current, and future digital research projects with-
in our Institute, opening the door for research data interoperability, long-term pres-
ervation, and new forms of publications of open science. 

This initiative is but one facet of a broader vision of digital research infrastructure 
at the MPIWG toward interoperability and the elimination of data silos. Another part 
of this vision is RISE, Research Infrastructure for the Study of Eurasia, which we 
developed to form a secure and legal network among public and private institutions 
of digital resources and tools. RISE provides a lightweight network infrastructure for 
legal secure data transfer of digital resources and digital research tools between public 
and private institutions without (re)aggregating resources and tools in a centralized 
technical architecture, thus increasing interoperability and avoiding data silos. 

research it team

Pascal Belouin, Robert Casties, Shih-Peh Chen,  Florian Kräutli (–8/2020),  
Kim Pham (4/2020–4/2021), Dirk Wintergrün
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Communications

New Perspectives: Reflecting and Developing 
Communications at the MPIWG

The MPIWG’s 2018 website relaunch marked a 
new beginning for the Communications Team as 
a unit within the Institute, providing an opportu-
nity to develop its long-term strategy. In 2019 the 
new role of press and communications manager, 
held by Stephanie Hood, facilitated developments 
in print design, social media, and public events. 
In 2020 the new position of media officer, held by 
Verena Braun, was created in order to conduct pi-

lot projects in audiovisual media management and production and to open up new 
avenues of research communication. Accordingly, the Communications Team has 
developed into a multiskilled unit able to communicate the Institute’s research in a 
variety of digital and print formats, provide in-house advice and training in commu-
nication, and facilitate collaborative work through digital platforms. 

A central focus in this phase was the planning and implementation of communica-
tions projects aimed at disseminating research to the wider academic community and 
public, while also internally promoting the Institute’s research in a way that spurs 
more scholars to become involved. Social media channels—Facebook, Twitter, and 
LinkedIn—and a digital newsletter are now key in communicating the Institute’s  
research, events, career opportunities, and related news. Audiovisual media has been 
developed in line with an ongoing global trend toward digital communication, rein-
forced by the COVID-19 pandemic. The team has also widened and strengthened its 
collaborations with external partners, including contributing to large-scale public 
events such as the Lange Nacht der Wissenschaften, as well as its own Journalists- and 
Artists-in-Residence programs. 

Finally, strategy has become a more central aim, with the production of general 
and targeted communications packages that utilize a variety of media types and focus 
upon clear goals and measurable objectives. The development of evaluation strategies 
including website and social media statistics has increased emphasis on quantifiable 
academic and public impact as well as on supporting researchers’ academic success, 
with an increased emphasis on the collaborative and interdisciplinary nature of the 
MPIWG’s research.

Of these targeted communications packages, several exemplary projects can be 
highlighted:

Communicating during the COVID-19 Pandemic

In 2020, restrictions imposed in light of the COVID-19 pandemic necessitated a prompt 
adaptation of the MPIWG’s communications strategy. Digital media formats became 

Podcast series Science Social. Image 2021.
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increasingly necessary; events including the Institute’s Colloquium series are now 
streamed online, recorded, and published on our Mediathek and YouTube channels. 
The pandemic influenced not only the formats but also the content of the MPIWG’s 
communications work. The 2020/21 Institute’s Colloquium series focused on human-
ities and social sciences perspectives on the pandemic, opening the topic up to inter-
disciplinary discussion. Going remote enabled the Institute to invite speakers from 
across the world, including alumni such as journalist-in-residence Laura Spinney, and 
to open up topical discussions around public trust in science to a wider global audience.

Additionally, together with colleagues in Department III, the Communications 
Team developed a video project, “History of Science ON CALL,” in which humanities 
and social sciences researchers across the world were invited to submit short video 
monologues presenting their perspectives on the pandemic. Finally, the recently 
launched MPIWG website and intranet enabled the team to present COVID-19-related 
research projects, publications, and media outputs, as well as practical pandemic- 
related information for MPIWG staff and researchers.

Lise Meitner Research Group “China in the Global System of Science”

The launch in January 2020 of the new Lise Meitner Research Group “China in the 
Global System of Science,” led by Anna L. Ahlers, enabled the Communications Team 
to put its new skills and policies into practice. A communications package was put 
together including a Research Group page on the MPIWG website, a print and online 
feature story and postcard series, and a press release. The team also produced a web 
and print design for the Research Group’s new open-access short paper series, Obser-
vations, which is aimed at a broad academic audience. External collaborations were 
strengthened through an open-access video produced by the Latest Thinking agency, 
along with public speaking opportunities such as Berlin Science Week 2020. The  
inaugural episode of the MPIWG’s new podcast series Science Social: Conversations 
on History, Science, and Society, titled “China on the Rise in the Global System of 
Science,” also marked a new development in communicating the Institute’s research 
to the general public through digital media.

The Mask–Arrayed Project

Developed in the early stages the COVID-19 pandemic by Department III researchers 
Noa Hegesh, Jaehwan Hyun, Carolin Roeder, and Marianna Szczygielska, together 
with the MPIWG Research IT team, the “Mask–Arrayed” project invites historians of 
science, technology, medicine, and the environment to explore, in short essays, the 
most iconic artifact of the COVID-19 crisis: the face mask. Recognizing the opportu-
nity to share with the academic community and wider public, the Communications 
Team commissioned a feature story and episode of its Science Social podcast series, 
in addition to sharing updates on the project through its digital newsletter and social 
media platforms. The project generated extensive interest, subsequently finding a 
place on the Max Planck Society landing page, receiving external essay contributions, 
and enjoying high engagement on the MPIWG website and social media channels. 

https://www.mpiwg-berlin.mpg.de/
research/projects/history-science-on-
call

https://www.mpiwg-berlin.mpg.de/
feature-story/china-global-system-
science

	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 	 265

Communications

https://www.mpiwg-berlin.mpg.de/research/projects/history-science-on-call
https://www.mpiwg-berlin.mpg.de/research/projects/history-science-on-call
https://www.mpiwg-berlin.mpg.de/research/projects/history-science-on-call
https://www.mpiwg-berlin.mpg.de/feature-story/china-global-system-science
https://www.mpiwg-berlin.mpg.de/feature-story/china-global-system-science
https://www.mpiwg-berlin.mpg.de/feature-story/china-global-system-science


General Relativity and Black Holes

The Communications Team also facilitated collaboration between Department I, the 
Research Group “Historical Epistemology of the Final Theory Program,” and the  
Research Program “History of the Max Planck Society” (GMPG) in disseminating 
their research on general relativity and black holes. This included an external com-
mission to Bagage Media for a video interview of Research Group Leader Alexander 
Blum on “Heisenberg and the Search for a Final Theory,” social media posts for the 
book The Renaissance of General Relativity in Context (Blum, Lalli, Renn), and a fea-
ture story and Science Social podcast episode on black holes to coincide with the 
Nobel Prize awards to Roger Penrose, Reinhard Genzel, and Andrea Ghez.

Looking Ahead: The Future of MPIWG Communications 

The long-term trend toward digital media in both academic and public life is pro-
jected to extend past the pandemic restrictions. At the Institute, the continued devel-
opment of our audiovisual media structure and workflow, Mediathek, and other plat-
forms will be crucial in strengthening digitization efforts at the Institute necessary  
for academic research and communication. The movement toward broader academic 
and public engagement will continue to be supported with the online streaming and 
recording of our Institute’s Colloquium series, as well as dissemination of our research 
and career opportunities through our digital newsletter and social media platforms. 
We also aim to relate the research of the MPIWG to current public debates—such as 
public trust in science, or the Anthropocene—and where the themes and methods of 
the history of science, as practiced at our Institute, should be heard and could make 
an impact. A continuation of our current strategy along with new targeted, interdis-
ciplinary, and multimedia projects will enable us to continue to support MPIWG 
researchers’ careers and research, communicate to the academic community and 
public, and assess our impact in all of these areas.

communications team

Verena Braun, Stephanie Hood, Hansjakob Ziemer

Research Services

266 	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 



Berlin Center for the History of Knowledge 

A New Graduate School for the History of 
Knowledge

In November 2020, the MPIWG and its three Berlin 
university partners—the Freie Universität (FU), 
the Humboldt-Universität zu Berlin (HU), and 
the Technische Universität Berlin (TU)—secured 
a grant from the Max Planck Society to establish 
an International Max Planck Research School 
(IMPRS). This award marks the highpoint in the 
year-long collaboration of the four partner insti-
tutions under the umbrella of the Berlin Center 
for the History of Knowledge. The IMPRS will formally begin with the arrival of the 
first graduate student cohort in autumn 2022.

Since its inception, the Berlin Center has evolved into a productive network that 
has forged close ties between the MPIWG and the three universities, both intellectu-
ally and institutionally. The center has become a forum for dialogue to frame possible 
avenues of inquiry within the history of knowledge; at the same time, it provides an 
infrastructure to support postdoctoral students and serves as a clearing house for 
information on the courses being offered in the history of knowledge across Berlin. 
These activities, including a relaunch of the center’s website in 2019, have signifi-
cantly bolstered communication among our scholarly community within and beyond 
Berlin.

Three further developments expedited further consolidation. Firstly, joint appoint-
ments with the universities deepened longer-term institutional bonds between all 
partners. Katja Krause was appointed as Max Planck Research Group Leader and 
associate professor at the TU Department for the History of Science in 2018. When 
Viktoria Tkaczyk, Max Planck Research Group Leader and associate professor at the 
HU, was offered a full professorship at HU, the Institute and the HU negotiated a 
special agreement. This agreement enabled Tkaczyk to accept the HU position in 
2018, while also completing the program with her MPIWG Research Group, before 
she fully moved into her HU professorship on media and knowledge in February 
2019. Additionally, the Institute supported the appointment of Christine von Oertzen 
as professor for the history of media practices at the HU in 2019 while she main-
tained her position as Principal Investigator at the MPIWG. The search to fill a  
MPIWG Research Group position combined with a five-year professorship at the Freie 
Universität is currently under way and expected to be finalized by the end of 2021. 

Secondly, the Berlin Center established a joint postdoctoral program that ran from 
2013 to 2018. Sponsored by all four partner institutions, two cohorts of international 
postdoctoral scholars have participated in this program. This program of twenty-two 
two-year fellowships sponsored jointly by all four institutions culminated in a series 
of public lectures and masterclasses in 2018 organized by postdoctoral scholars. 

➔  Research Group Krause

➔  Research Group Tkaczyk

➔  Principal Investigator  
von Oertzen

➔  Workshops and Conferences, 
masterclasses “Knowledge in 
Translation”

https://www.mpiwg-berlin.mpg.de/
de/research/departments/imprs

Screenshot of website, Berlin Center for  
the History of Science, showing main 
laboratory of the court pharmacy in Berlin. 
Johannes Hörmann, Die Königliche 
Hofapotheke in Berlin 1598–1898, Hohen
zollern-Jahrbuch (1889): 206–226 (left). 
First doctorate awarded to a woman  
(Elsa Neumann, 1872–1902) at the 
University of Berlin. 1899. Engraving after  
a drawing by Ewald Thiel.
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The postdocs have produced exciting research, while the program as a whole has 
yielded an impressive employment record that has also increased the center’s interna-
tional visibility. Within Berlin, the program has greatly inspired the intellectual ex-
change between the four institutions.

Thirdly, building on these developments, our university colleagues designed sev-
eral master courses with the aim of collectively exploring how best to teach the his-
tory of knowledge. To date, two courses have been cotaught in this collaborative fash-
ion. In 2018, Anke te Heesen (HU), Hans-Christian von Herrmann, Friedrich Steinle 
(both TU), and Viktoria Tkaczyk (MPIWG/HU) organized a seminar on the bound-
aries of the histories of knowledge and science, inviting participants from all Berlin 
institutions as guest speakers. In 2019, a second joint course followed suit, cotaught 
by Anke te Heesen (HU), Christine von Oertzen (MPIWG/HU), Friedrich Steinle 
(TU), and Viktoria Tkaczyk (HU). This course, entitled “The Resources of Knowl-
edge,” laid the conceptual groundwork for the IMPRS proposal, in that it examined 
knowledges in the plural, as mutable processes always in the making—and as such, as 
not only rife with potential but also unstable and vulnerable. The course’s reading list 
served as a model for parts of the IMPRS curriculum. 

Deepened institutional ties, the center’s postdoc program, and collaborative teach-
ing organized by our university colleagues led to a collective IMPRS proposal entitled 
“Knowledge and Its Resources: Historical Reciprocities.” Finalized by Christine von 
Oertzen and Hansjakob Ziemer, the proposal was submitted to the MPG in June and 
approved in November 2020.

The IMPRS will offer graduate training to PhD students based in the history and 
philosophy of science, technology, and medicine (HPSTM). The school aims to train 
students in the analysis of knowledge, its resources, and the multiple reciprocities 
between the two categories. Its program builds on the observation that resources sub-
stantially impact the creation, maintenance, and advancement of knowledge. Knowl-
edge, in turn, is necessary to define and unlock such resources, as well as being itself 
one of the key resources of human culture. The school focuses on disentangling these 
relationships between knowledge and its resources, from a long-term perspective that 
expressly affords an appreciation of both global trends and local specificities.

The school is interdisciplinary in its scope and expects dissertations in the field of 
the history of knowledge at the intersections of HPSTM with regional and global 
studies, media studies, art history, literary studies, environmental studies, and digital 
humanities research. Students will be trained to apply innovative methodologies to 
their research and will become experts who can bring a much-needed comparative 
perspective, reflection, and historical depth to the shaping and sustaining of knowl-
edge societies around the globe, within a wide spectrum of occupational fields in-
cluding journalism, social media, art, museum and archive curatorship, and science 
and education policy. Located at the MPIWG, this school is also supported by inter-
national partner universities in the United States and Asia. Given the institutional 
and intellectual scope of this school, we envision the IMPRS as a training ground for 
the history of knowledge, and as an institutional hub from which further collabora-
tive programs in Berlin may emerge.
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Max Planck Fellow  
Gerd Graßhoff

In Collaboration with Department I

Computational History of Science

As a Max Planck Institute Fellow, Gerd Graßhoff has developed the emerging field of 
computational history and philosophy of science into a new paradigm of computa-
tion-based historical studies that use large unstructured historical data. By applying 
computational approaches from different fields of machine learning, natural language 
processing, and 3-D and image analysis, Graßhoff ’s research project has generated 
knowledge engineering tools that combine recent advancements in machine learning 
with new applications in the analysis of sources for the history of science.

It is largely machine learning-based natural language processing (NLP) that has 
enabled the development of new approaches to interpreting complex historical 
texts—ranging from single author writings such as Kepler’s Astronomia nova in the 
context of his Gesammelte Werke to large text corpora such as the published corpus of 
COVID-19 research, which currently consists of more than 300,000 articles. These 
techniques of knowledge discovery have allowed us to reapproach hitherto unsolved 
historical questions, including Kepler’s notion of an empirical observation and his 
shift from the concept of a “spirit” as the source of planetary motion to that of a mov-
ing “force.” Other terms are conceptually linked, such as the rise of the term “natural 
law” used by Kepler (though he himself never called natural regularities “laws”).  
A newly developed comprehensive Python library, which examines all the relevant 
word occurrences in Kepler’s entire text corpus, including their grammatical flexions, 
in a semantic tree structure, provides researchers with powerful new hermeneutical 
tools. This tool has made it possible to show, for example, that when Kepler integrated 
moving forces into his explanation of celestial motion, he introduced the notion of 
law as a complement to, rather than a substitute for, the effects of “spirits.” Kepler 
believed that the elliptical path of Mars was a consequence of laws—a new finding for 
Kepler and astronomers of his time—but not an actual law itself. The study has  
revealed that Kepler underwent a complex change in his conceptual thinking between 
1600 and 1605. The techniques enabled by this new Python library will also make it 
possible to include all the formulations in Kepler’s entire corpus, while recognizing 
them in their original language and in great detail. This research was successfully  

Additional Members and Groups

Max Planck Fellow Gerd Graßhoff
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integrated into the Max Planck Research Group led by Jürgen Renn and with Matteo 
Valleriani as part of the Berlin Institute for the Foundations of Learning and Data 
(BIFOLD), one of the goals of which is to conduct research into machine learning in 
the digital humanities. 

Since Antiquity, causality has been a key concept in the history of science: it rules 
medical diagnostics, astronomical prognostication, and knowledge structures. Causal 
reasoning is also an important feature of experimental research in all aspects of mod-
ern science. Examples include Graßhoff ’s theoretical proposal of a philosophical 
theory of causality and causal reasoning and the creation of a Python library for  
machine-learning purposes. Research literature shows that causal theory has been 
successfully implemented in causal and mechanical models to function as semantic 
templates for scientific reasoning. (Earlier research on which the work discussed in 
this report is based is referenced on the MPIWG website.) Graßhoff ’s research project 
has specifically implemented the model of causal reasoning that was fully ported to 
computational environments in order to facilitate the analysis of large unstructured 
sources in the history of science. The causal reasoning programming packages have 
already been successfully used in graduate courses of all disciplines at the Humboldt-
Universität zu Berlin to analyze modern scientific literature, with an emphasis on 
coronavirus research. This integration of research into university teaching was one 
reason Graßhoff was the recipient of the university’s Faculty of Arts and Humanities 
prize for excellence in teaching in 2019–20. 

Extensive and curated data repositories are best evaluated in the computational 
history and philosophy of science when they are systematically compiled, comply 
with the highest scientific standards, and are accessible through a machine-readable 
API. Since the start of Graßhoff ’s fellowship, scientifically valuable repositories, some 
of which took many years to bring together, have been processed to allow direct com-
putational interface and published as scholarly datasets in the Edition Topoi reposi-
tory. With more than 70,000 DOI reference entries, this repository is now one of the 
world’s largest special collections. During the course of his fellowship, Graßhoff has 
edited or authored the following repositories:
•	•	 Ancient Sundials
•	•	 The Digital Pantheon
•	•	 Copernicus’s Heliograph
•	•	 Construction Drawings
•	•	 Babylonian Diaries
•	•	 Medieval Diagrams
•	•	 Rock Paintings in Indonesia
•	•	 The Kreisgraben Phenomenon

Computational interfaces have enabled researchers to interpret data in innovative 
ways. Research into Copernicus’s heliograph, for example, was able to establish that 
contrary to the received view Copernicus measured the daily motion of the sun using 
new instrumentation while searching for evidence for his new heliocentric world 
model. The Ancient Sundials repository, which has a comprehensive dataset that in-
cludes more than 400 3-D models, has become a global reference. The computational 
analysis of these models has led to a complete overhaul of the implied geographical 
latitudes of ancient sundials. Together with a classification of the key construction 

https://www.mpiwg-berlin.mpg.de/
users/grasshoff
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parameters of the sundials, it has provided us with new proxies for understanding 
sundials and their role in Antiquity (see Graßhoff 2018, “Innovation der Zeit: Evolu-
tion antiker Sonnenuhren,” and Graßhoff et al. 2021, “Data of Ancient Greek Parapeg-
mata”). And in a joint project with the late Markus Wäfler, more than 5,000 prehis-
toric drawings were collected and processed for the Rock Paintings in Indonesia 
repository, which aims to survey the prehistoric subjects of symbolic expressions. The 
application of deep learning techniques will allow researchers to analyze the earliest 
preserved human symbolic expressions. The systematic coverage of the large geo-
graphical area of Indonesia has provided extremely valuable data, with accessible 
computational tools, for the study of early humans.

These computational tools are undoubtedly effective in managing large text  
repositories in the history of science. One example is the edition of Euler’s complete 
works maintained by the century-old Euler Committee of the Swiss Academy of  
Sciences. This edition integrates perfectly into the study of the exact sciences in the 
seventeenth and eighteenth centuries. As part of an ongoing project, Euler’s entire 
corpus will be retrodigitized and transferred to models of NLP, so that an in-depth 
analysis of its content, comparable to the project on Kepler’s Astronomia nova, can be 
carried out. Euler’s as well as Bernoulli’s scientific writings and correspondence will 
serve as reference projects and should achieve high international visibility. The gen-
erality of the approaches that have been developed has made them particularly  
applicable to the large corpora from the history of science and to the publication of 
research in 2020 related to the coronavirus pandemic (250,000 scientific publications 
in total). The large digital repository of 3-D models of scientific instruments and 
knowledge-structured architecture, such as the Pantheon in Rome and Neolithic cir-
cular enclosures (Kreisgrabenanlagen), will serve as a testing ground for scientifically 
innovative computer models.

 

Max Planck Fellow Gerd Graßhoff

Publications 2018–June 2021

Graßhoff, Gerd and Gordon Fischer (2018). “Copernicus’s Heliograph at Olsztyn: 
The 500th Anniversary of a Scientific Milestone.” Annalen der Physik 530 (11): 1–7. 
https://doi.org/10.1002/andp.201800196.

Graßhoff, Gerd (2018). “Innovation der Zeit: Evolution antiker Sonnenuhren.”  
In Innovationen der Antike, ed. G. Graßhoff and M. Meyer, 96–107. Darmstadt: 
Philipp von Zabern.

Graßhoff, Gerd and Michael Meyer, eds. (2018). Innovationen der Antike: Zaberns 
Bildbände zur Archäologie. Darmstadt: Philipp von Zabern.

Graßhoff, Gerd and Florian Kotschka (2019). “Ancient Conical Sundial Measure-
ments.” Zenodo. December 16, 2019. https://doi.org/10.5281/zenodo.3577203.
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Graßhoff, Gerd and Olivier Defaux (2019). “Catalog of Ptolemy’s Geography Book 
8.” Zenodo. December 19, 2020. https://doi.org/10.5281/zenodo.3585748.

Graßhoff, Gerd and Olivier Defaux (2019). “Catalog of Ptolemy’s Geography, Main 
Books.” Zenodo. December 19, 2019. https://doi.org/10.5281/zenodo.3585758.

Graßhoff, Gerd and Sabrina Bier (2019). “Database of Abstracts in Publications on 
Exoplanets from the NASA Archive.” Zenodo. July 5, 2019.  
https://doi.org/10.5281/zenodo.3269732.

Graßhoff, Gerd, Olivier Defaux, and Mohammad Yeghaneh (2019). “Maps of the 
Iberian Peninsula — Comparison Xi, Omega Recension [Jupyter Notebook].” 
Zenodo. August 8, 2019. https://doi.org/10.5281/zenodo.3382443.

Graßhoff, Gerd and Olivier Defaux (2019). “Ptolemy’s Catalogue of Localities of the 
Iberian Peninsula.” Zenodo. August 14, 2019.  
https://doi.org/10.5281/zenodo.3368417.

Graßhoff, Gerd (2020). “Star-Lists from the Babylonians to Ptolemy.” In Hellenistic 
Astronomy: The Science in Its Contexts, ed. A. C. Bowen and F. Rochberg, 240–246. 
Leiden: Brill. https://doi.org/10.1163/9789004400566_025.

Graßhoff, Gerd, Florian Kotschka, Liba Taub, Elisabeth Rinner, and Jessica Sum 
(2021). “Data of Ancient Greek Parapegmata.” Zenodo. February 17, 2021.  
https://doi.org/10.5281/zenodo.4545677.

Graßhoff, Gerd and Mohammad Yeghaneh Abkenar (2021). “Text Corpus of Kepler’s 
Astronomia Nova.” Zenodo. April 16, 2021.  
https://doi.org/10.5281/ZENODO.4696891.

Sum, Jessica, Florian Kotschka, and Gerd Graßhoff (2019). “Decoration of Ancient 
Sundials.” Zenodo. December 12, 2019. https://doi.org/10.5281/zenodo.3585774.
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External Scientific Member 
Glenn W. Most

Research Activity 2018–2020

During the period 2018–2020, as in the previous research period 2015–2017, my  
research continued to oscillate between two poles, one directed more toward the spe-
cific discipline of Classical Greek and Latin philology, the other more toward system-
atic comparison among various philologies, both of these poles being conceived 
within the perspective of the history of science. 

	On the one hand, I continued to apply the methods of Classical Greek and Latin 
philology to problems directly involving ancient Greek culture and to reflect upon the 
history, nature, and limits of those methods. In particular, in 2018–2020 I continued 
to work on the earliest Greek philosophers (known as the “Presocratics”), based on  
a large-scale edition and translation of the fragments and testimonia from these phi-
losophers that I published before the reporting date together with André Laks. This 
ongoing work examines how these texts raise questions, propose answers, and  
experiment with methods that have continued to perplex and inspire philosophers 
and scientists until the present. They are thus of inestimable importance for studying 
the development of European philosophy, cosmology, medicine, mathematics, musi-
cal theory, and other fields, as well as for investigating the interrelations between 
early Greek science and comparable phenomena in other contemporary and earlier 
cultures such as Mesopotamia and Egypt. I also convened a workshop, to be pub-
lished shortly, on the extremely problematic first columns of one of the most extraor-
dinary documents in this field, the Derveni Papyrus, with the (apparently successful) 
intention of testing the extent to which the explicit discussion of the premises and 
methods shared by contemporary Classical philologists could help bring to a greater 
convergence a scholarly discussion that had hitherto been characterized by contro-
versy and misunderstanding. So, too, I published a number of studies of various as-
pects of the Western Classical tradition, considering some of the ways in which texts 
and images produced in ancient Greece continued to influence European culture for 
millennia, often precisely through distortions and mistakes.

On the other hand, I continued to apply what I have learned from the practice  
of philology in my own discipline to the cross-cultural comparison of philological 
procedures in a variety of canonical textual traditions (Greek, Latin, Hebrew, Arabic, 
Mesopotamian, Sanskrit, Chinese, etc.). The creation of canons of written texts—reli-
gious, literary, philosophical, scientific—is a feature of numerous literate cultures 
from ancient times to the present. Such canons may crystallize cultural identities, 
confessional orthodoxies, school curricula, standards of taste and refinement, and/or 
the qualifications of ruling elites. They also give rise to learned textual practices, some 
of them quite technical, to stabilize, reproduce, store, access, format, correct, and  
interpret the canon. In ancient Chinese and ancient Greek, in medieval Arabic and 
medieval Latin, in Sanskrit and in Persian, and in the modern European vernaculars 
since the Renaissance (to name only a few), highly trained scholars have developed, 
cultivated, and transmitted the textual practices of their respective canons. Building 
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on recent work on the origins and cultural significance of canons, and following the 
example of historians of science and scholarship who have examined scientific prac-
tices such as collecting, measuring, and note-taking, I have developed a number of 
projects, some of them centered at the MPIWG, which investigate the distinctive 
practices that make texts objects of systematic inquiry. 

In this context, I worked especially on the following projects during the period 
2018–2020:
•	•	 Together with Dagmar Schäfer and Mårten Söderblom Saarela, I coorganized a 

Working Group (“Thinking in Many Tongues”), funded by Department III of the 
MPIWG, which has focused on the impact of historical plurilingualism on 
knowledge cultures. We are producing a reader consisting of texts illustrating 
various aspects of this phenomenon, forthcoming from Brill.

•	•	 Together with Karine Chemla and Markham J. Geller, I coorganized two work-
shops on commentaries on texts in Chinese, Sanskrit, Arabic, Babylonian, and 
ancient Greek, funded by Department II of the MPIWG. One, focused on 
commentaries on mathematical texts, is resulting in a volume of essays coedited 
by Karine Chemla and myself; we expect to complete this volume in the spring of 
2021 and to publish it soon thereafter with Cambridge University Press. 

•	•	 Together with Martin Kern and Anne Eusterschulte, I have organized a large 
one-volume lexicon of indigenous terminologies for philological agents, proce-
dures, objects, and institutions in approximately twenty-five Classical traditions 
throughout the world. We have received a contract from Princeton University 
Press to publish this lexicon and the introductions and other preparatory 
materials for all the chapters are currently being refereed by the press.

•	•	 In the research period 2018–2020 I continued to work within the terms of the 
Anneliese-Maier Research Prize that I was awarded by the Alexander von 
Humboldt Foundation in 2016 for a project, located principally at the Humboldt-
Universität zu Berlin, designed to study editorial procedures in a variety of 
periods, cultures, and disciplines. I have been conducting a series of workshops 
and research seminars with colleagues and students in Berlin and expect to 
organize two international conferences in 2022 and 2023. 

•	•	 At the MPIWG I initiated a monthly workshop on philological procedures and 
texts as these relate to the history of science and I participated in a number of 
other regular workshops, above all in the groups led by Dagmar Schäfer and 
Katja Krause.
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External Scientific Member Glenn W. Most

Publications 2018–June 2021

König, Christoph and Glenn W. Most, eds. (2019). Wunsch, Indianer zu werden: 
Versuche über einen Satz von Frank Kafka. Göttingen: Wallstein.

Mo Gelun 莫格伦 see Most, Glenn W.

Mosite Gelun W. 莫斯特格伦 W. see Most, Glenn W.

Most, Glenn W. (2018). “‘Homer, the First of the Tragedians?’ Remarks on Plato 
‘Republic’ 10.” In Thinking the Greeks: A Volume in Honor of James M. Redfield,  
ed. B. M. King and L. Doherty, 93–101. London: Routledge.

Most, Glenn W. (2018). “Diogenes Laertius and Nietzsche.” In Diogenes Laertius: 
Lives of the Eminent Philosophers, ed. J. Miller, 619–622. Oxford: Oxford University 
Press.

Most, Glenn W. (2018). “Éditer les premiers philosophes grecs: hier, aujourd’hui, 
demain.” Philosophie antique 18: 247–267. https://doi.org/10.4000/philosant.1199.

Most, Glenn W., ed. (2018). Hesiod: The Shield, Catalogue of Women, Other  
Fragments. Revised ed. Loeb Classical Library 503. Cambridge, MA: Harvard 
University Press.

Most, Glenn W., ed. (2018). Hesiod: Theogony, Works and Days, Testimonia. Revised 
ed. Loeb Classical Library 57. Cambridge, MA: Harvard University Press.

Most, Glenn W. (2018). “Homer in Greek Culture from the Archaic to the Hellenistic 
Period.” In The Homeric Epics and the Chinese “Book of Songs”: Foundational Texts 
Compared, ed. F.-H. Mutschler, 163–184. Newcastle upon Tyne: Cambridge Scholars 
Publishing.

Most, Glenn W. (2019). “Anacoluthon: A Sentence by Kafka.” Literary Imagination 
21 (3): 241–255. https://doi.org/10.1093/litimag/imz034.

Most, Glenn W. (2019). “Anakoluthon.” In Wunsch, Indianer zu werden: Versuche 
über einen Satz von Frank Kafka, trans. T. Fries, ed. C. König and G. Most, 19–30. 
Göttingen: Wallstein.

Most, Glenn W. (2019). “Eisodoi.” In The Encyclopedia of Greek Comedy. Vol. 1,  
ed. A. Sommerstein, 303–304. Hoboken, NJ: Wiley-Blackwell.

Most, Glenn W. (2019). “EROS — HEROS: L’épopée de l’amour & l’amour de 
l’épopée.” In Apollonios de Rhodes: Les Argonautiques, ed. F. Vian, É. Delage, and  
L. de Chantal, 7–20. Paris: Les Belles Lettres.
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Most, Glenn W. (2019). “Greek Tragedy and the Discourse of Politics.” In Philosophie 
für die Polis: Akten des 5. Kongresses der Gesellschaft für antike Philosophie 2016,  
ed. C. Riedweg, 87–92. Berlin: De Gruyter.

Most, Glenn W. (2019). “Guowang yu gedui: Xila beiju zhong de wangquan jiqi 
yueshu 國王與哥隊: 希臘悲劇中的王權及其約束 [King and chorus: sovereignty 
and its constraints in Greek tragedy],” trans. Wang Heng 汪蘅. Aomen ligong xuebao 
22 (4): 149–156.

Most, Glenn W. and Arnoldas Kazimierenas, eds. (2019). Hesiodas: Darbai ir dienos. 
Vilnius: Naujasis Židinys-Aidai.

Most, Glenn W. (2019). “Karl Lachmann (1793–1851): Reconstructing the Trans-
mission of a Classical Latin Author.” History of Humanities 4 (2): 269–273.  
https://doi.org/10.1086/704814.

Most, Glenn W. (2019). L’io dei antichi greci: corpo e mente nel pensiero classico,  
ed. P. Pedrini. Mefisto 17. Pisa: Edizioni ETS.

Most, Glenn W. (2019). “La edición de los primeros filósofos griegos: ayer, hoy, 
mañana,” trans. Roberto Vivero. Apeiron. Estudios de filosofía 11: 9–22.  
https://www.apeironestudiosdefilosofia.com/numero-11.

Most, Glenn W. (2019). “Philology as a Social Practice.” In Bibliotechnica: Humanist 
Practice in Digital Times, ed. J. Tresch, 61–86. Venice: Fondazione Giorgio Cini. 
https://www.cini.it/pubblicazioni/blibliotechnica-humanist-practice-in-digital-
times.

Most, Glenn W. (2019). “Philosophy Begins in Wonder.” In Surprise: 107 Variations 
on the Unexpected, ed. M. Fend, A. te Heesen, C. von Oertzen, and F. Vidal,  
289–291. Berlin: Max Planck Institute for the History of Science.

Most, Glenn W. and Postclassicisms Collective (2019). Postclassicisms. Chicago, IL: 
The University of Chicago Press.

Most, Glenn W. (2019). “Sextus Empiricus, Child of the Marriage of Philology  
and Scepticisms.” In The Marriage of Philology and Scepticism: Uncertainty and 
Conjecture in Early Modern Scholarship and Thought, ed. G. M. Cao, A. Grafton,  
and J. Kraye, 1–7. London: The Warburg Institute.

Most, Glenn W. (2019). “Skene.” In The Encyclopedia of Greek Comedy. Vol. 3,  
ed. A. Sommerstein, 871–872. Hoboken, NJ: Wiley-Blackwell.

Most, Glenn W. (2019). “Stage, Elevated.” In The Encyclopedia of Greek Comedy.  
Vol. 3, ed. A. Sommerstein, 900–901. Hoboken, NJ: Wiley-Blackwell.
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Most, Glenn W. (2019). “Towards a Comparative Philology: An Interview with 
Glenn W. Most.” Eisodos 2: 2–7. https://eisodos.org/wp-content/uploads/2019/10/
eisodos2019.2-2-Most.pdf.

Most, Glenn W. (2019). “Translation of the Introduction of ‘Caroli Lachmanni in  
T. Lucretii Cari De Rerum Natura Libros Commentarius.’” History of Humanities  
4 (2): 275–286. https://doi.org/10.1086/704815.

Most, Glenn W. (2020). Huaiyizhe Duoma 怀疑者多马 [Doubting Thomas], trans. 
Zhao Hua 赵画 Wenhua shenghuo yicong 文化生活译丛. Beijing: Shenghuo dushu 
xinzhi sanlian shudian.

Most, Glenn W. (2020). “Loebing: A Personal Account.” In The Loeb Classical 
Library and Its Progeny: Proceedings of the First James Loeb Biennial Conference, 
Munich and Murnau 18–20 May 2017, ed. J. Henderson and R. Thomas,  
XVIII–XXVI. Cambridge, MA: Harvard University Press.

Emerita Scientific Member 
Lorraine Daston

Lorraine Daston directed Department II until her retirement on June 30, 2019. 
Since then, she has pursued research as director emerita at the MPIWG.

It is an eerie feeling for a historian when early modern science suddenly becomes 
topical. As the outbreak of the coronavirus pandemic catapulted scientists, doctors, 
and almost everyone else into a state of radical uncertainty, research projects on the 
history of observation in the seventeenth and eighteenth centuries and the history of 
when rules do and don’t work seemed surprisingly timely. A blogpost on “Ground 
Zero Empiricism” in April 2020 that drew analogies between seventeenth-century 
observers and the plight of virologists and clinicians ambushed by a new virus struck 
a chord with frontline doctors. Another short piece on the dangers of relying on aver-
ages in a dynamic situation like the pandemic was informed by research about how 
rules and regulations took hold in European cities during the eighteenth century. 
The past remained a foreign land, but for a time at least, it bordered all too closely on 
the present.

Conversely, the present illuminated the past. To be writing a book on the history 
of rules in a time when, as knowledge about the risks of contagion grew, constantly 
changing rules regulated who could meet when with whom where was to gain insight 
into the phenomena of rule casuistry, rule fatigue, and rule bending in medieval and 
early modern Europe. Rules: A Short History of What We Live By (Princeton Univer-
sity Press, 2022) charts the history of perhaps the most fundamental precondition for 
rational action: the rules that describe and prescribe the regularities that make plan-

https://critinq.wordpress.
com/2020/04/10/ground-zero-empi-
ricism/

https://www.newyorker.com/science/
medical-dispatch/what-we-dont-
know-about-covid-19

https://muse.jhu.edu/article/764861
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ning, promises, and prediction possible. Diverse though they are, the rules of monastic 
orders, games, spelling, the mechanical arts, computation by both humans and  
machines, cookbooks, bureaucracies, and natural laws reveal a long-term evolution 
from elasticized rules that anticipated exceptions and left latitude for interpretation to 
more explicit and rigid formulations designed to reduce the exercise of discretion and 
bar exceptions. Whereas the prototypical rule prior to circa 1800 was a model or pat-
tern, by the mid-twentieth century it had become an algorithm. Pattern and algo-
rithm converged in the Jacquard loom cards that partially automated the weaving of 
intricate designs and inspired the first computer punch cards. The book, which origi-
nated in the Lawrence Stone Lectures at Princeton University, will be published by 
Princeton University Press in 2022.

Against Nature (MIT Press, 2019), an essay on why we seek norms in nature from 
a historical perspective, has been translated into German, Dutch, Norwegian, Korean, 
and Romanian and been the subject of book review forums in the journals Global 
Discourse and HAU: Journal of Ethnographic Theory.

A new project on the origins of international governance in science in the nine-
teenth and twentieth centuries resonated with the impressive coordination of inter-
national scientific efforts in the face of the twin crises of pandemic and climate 
change, in contrast to the splintering of the community of nations over the same chal-
lenges. Fellowships at the Swedish Institute for Advanced Study in fall 2019 and the 
Department of the History and Philosophy of Cambridge in January to February 2020 
advanced the project through both archival research and a stimulating seminar on 
“Science and Modernity.” 

Insofar as international governance exists, it has very little to do with govern-
ments. In the face of two planetary crises, climate change and the coronavirus pan-
demic, it has not been the United Nations, or the G-8, or any other international 
union of governments that has organized itself to take stock of the situation and agree 
upon collective action. Rather it is what since circa 1945 has been called the scientific 
community that was able to command consensus about what the problem was and 

Textile pattern with Jacquard card  
transcription (1878). Public domain.
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how to solve it. How is it that organizations like these ever came into existence at all, 
without state backing, and have been able to bind members in enduring collective 
agreements, without treaties or hard sanctions? 

Science circa 1850 was global in its scope and cosmopolitan in its networks, but  
its governance was at best national, and even that was precarious. Fast forward to 
circa 1900, and the sciences (and 
some of the humanities) had be-
come almost as global as the 
phenomena they studied. The 
same globe-spanning infrastruc
tures of telegraph and steamship 
networks that undergirded com-
merce and imperialism in the 
latter half of the nineteenth cen-
tury also made possible the first 
international scientific congress-
es and projects. The earliest in-
ternational scientific congresses 
in the 1870s met to regulate everything from weights and measures (Paris, 1872) to 
chemical nomenclature (Geneva, 1892) to botanical nomenclature (Vienna, 1905). 

All of these meetings were tense with controversy. Much was at stake, including 
professional reputations, commercial interests, research agendas for years or even 
generations to come, and national cultural prestige on the world stage. Yet in the end, 
resolutions were passed and, more significantly, honored for decades, despite the dis-
ruptions of war, revolution, decolonialization, and the complete remaking of the geo-
political order in the course of the twentieth century. The making of this interna-
tional, transgenerational scientific collective is the story of internationalism without 
nations.

Emerita Scientific Member Lorraine Daston

Publications 2020–2021

Daston, Lorraine and Gerd Gigerenzer (2020). “‘Der Begriff Bildung ist veraltet’ 
[Interview].” Die Zeit, January 16, 2020. https://www.zeit.de/2020/04/lorraine-das-
ton-gerd-gigerenzer-bildung-wissen?utm_referrer=https%3A%2F%2Fwww.google.
com%2F.

Daston, Lorraine (2020). “Historicizing the Self-Evident [Interview].” Los Angeles 
Review of Books, January 25, 2020.

Daston, Lorraine and Dominik Erhard (2020). “‘Objektivität und Überparteilichkeit 
fallen aktuell nicht mehr zusammen’ [Interview].” Philosophie-Magazin online, 

For 2018–19 publications, see Dept. II report.

Delegates to the International Botanical 
Congress, Vienna, 1905. Public domain.
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October 20, 2020. https://www.philomag.de/artikel/lorraine-daston-objektivitaet-
und-ueberparteilichkeit-fallen-aktuell-nicht-mehr-zusammen.

Daston, Lorraine and Bas Heijne (2020). “‘We willen allemaal blijven geloven in 
waar we al in geloven’ (Interview).” NRC.nl, 2020. https://www.nrc.nl/nieu-
ws/2020/03/20/wetenschapshistorica-lorraine-daston-we-willen-allemaal-blijven-
geloven-in-waar-we-al-in-geloven-a3994396.

Daston, Lorraine (2020). “Gran cálculo e historia de la inteligencia.” In Lorraine 
Daston en Montevideo, ed. J. A. Queijo Olano and I. Wschebor, 13–33. Montevideo: 
Universidad de la República Uruguay.

Daston, Lorraine (2020). “Istorija nauka i istorija znanija История науки и 
история знания [The History of Science and the History of Knowledge].”  
Logos: filosofsko-literaturnyj žurnal 30 (1): 63–90. https://doi.org/10.22394/0869-
5377-2020-1-63-86.

Daston, Lorraine (2020). “O cennosti kollektivnoj raboty i issledovannija praktik: 
interv’ju s Lorrejn Daston О ценности коллективной работы и исследования 
практик: интервью с Лоррейн Дастон [On the Value of Collective Work and 
Studying Practices: An Interview with Lorraine Daston].” Logos: filosofsko-litera-
turnyj žurnal 30 (2): 1–14. https://doi.org/10.22394/0869-5377-2020-2-1-12.

Daston, Lorraine (2020). “Observar el conocimiento: el seminario.” In Lorraine 
Daston en Montevideo, ed. J. A. Queijo Olano and I. Wschebor, 35–40. Montevideo: 
Universidad de la República Uruguay.

Daston, Lorraine (2020). “On Average.” Social Research: An International Quarterly 
87 (2): 239–240. https://muse.jhu.edu/article/764861.

Daston, Lorraine (2020). “Science and Its Public after the Pandemic.”  
ZiF-Mitteilungen 2: 16–19. https://www.uni-bielefeld.de/ZIF/Publikationen/
Mitteilungen/Ausgaben/2020-2.pdf.

Daston, Lorraine (2020). Tegen de natuur in. Kantelingen 2. Amsterdam: Octavo.

Daston, Lorraine (2020). “The Accidental Trace and the Science of the Future: Tales 
from the Nineteenth-Century Archives.” In Photo-Objects: On the Materiality of 
Photographs and Photo Archives in the Humanities and Sciences, ed. J. Bärnighausen, 
C. Caraffa, S. Klamm, F. Schneider, and P. Wodtke, 83–100. Berlin: Edition Open 
Access. http://mprl-series.mpg.de/studies/12/5/index.html.

Daston, Lorraine (2020). “The Problem: How Does ‘Is’ Become ‘Ought’?” T.A.N.J. 
The Against Nature Journal 1: 121–125.

Daston, Lorraine (2020). “Thomas S. Kuhn: The Structure of Scientific Revolutions 
(1962).” Public Culture 32 (2 [91]): 405–413. https://doi.org/10.1215/08992363-8090152.
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Daston, Lorraine and Sharon Marcus (2020). “Undead Texts and the Disciplines  
that Love to Hate Them.” Public Culture 32 (2 [91]): 349–354.  
https://doi.org/10.1215/08992363-8090110.

Daston, Lorraine (2020). “Viele Daten, wenig Kosten.” Pharmazeutische Zeitung  
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Essays on Forgotten Favorites, ed. J. Plotz, 152–156. New York, NY: Columbia 
University Press.
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Emeritus Scientific Member 
Hans-Jörg Rheinberger

Hans-Jörg Rheinberger has been director emeritus at the Institute since  
February 2014. His appointment as emeritus will expire in February 2022. 
During the period from 2018 to 2020, Rheinberger continued to work on a 
number of projects connected with his longstanding interests in the relations 
between the sciences, the humanities, the arts, and literature, as well as the 
history of these different areas of cultural activity. In the period at issue, a 
number of books resulted from his ongoing studies.

Gaston Bachelard was not only the founder of historical epistemology, but also of a 
poetology of literary imagination, and he entertained extended relations with contem-
porary artists. Rheinberger’s continued engagement with the writings of Bachelard 
led him to study Bachelard’s encounter with Albert Flocon, a Bauhaus student in  
Dessau and later copper engraver and teacher at the Académie des Beaux Arts in 
Paris. The study focuses on the hand as the agent of artistic—and scientific—activity. 
The English version of the case study dealing with the relationship between a philoso-
pher and an artist, from which a number of artistic book productions resulted,  
appeared with SUNY Press in 2018, titled The Hand of the Engraver.

In parallel, Rheinberger worked on a collection of conversations that a number of 
interlocutors had conducted with him on different occasions. The conversations high-
light different aspects of work in the laboratory, the atelier, and the archive. A compari-
son of the practices of scientists, artists, and historians shows that tenacity and con-
tingency do not exclude, but rather presuppose each other. These conversations 
spanned the years between 2010 and 2017 and have now been brought together in a 
volume published by Kadmos Press in 2018 as Experimentalität: Hans-Jörg Rheinberger 
im Gespräch über Labor, Atelier und Archiv.

Another long-term project came to a closure during this time period. It involved 
an artist (Hannes Rickli, Zurich), two scientists (marine biologist Philipp Fischer, 
Helgoland; and behavioral geneticist Hans Hofmann, Austin, TX), as well as three 
historians and philosophers of science (Gabriele Gramelsberger, Aachen; Christoph 
Hoffmann, Luzern; and Hans-Jörg Rheinberger, Berlin). The collaboration extended 
over more than a dozen years and included annual meetings in one of the scientific 
laboratories as well as a series of workshops and exhibitions. Specifically, it targeted 
the nature of data being collected—indoor and outdoor—as a basis of scientific work. 
These discussions led to the publication of a collective monograph by Diaphanes in 
2020 with the title Datennaturen/Natures of Data.

Since 2018, Rheinberger has been working on his third comprehensive book  
on scientific experimentation (after Toward a History of Epistemic Things, 1997 and 
An Epistemology of the Concrete, 2010). It has taken the shape of a phenomenology  
of the experiment. The first part of the book deals with the infrascopic aspects of  
experimentation, such as tracing, modeling, visualizing, and grafting. A second part 
is devoted to its suprascopic aspects: its temporal, cultural, and narrative dimensions. 
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The book was published in Spring 2021 by Suhrkamp as Spalt und Fuge: Eine Phänome-
nologie des Experiments.

Last but not least, Rheinberger has pursued his own literary activities. He spent the 
spring term of 2017 as a guest of the principal at the Swedish Collegium for Advanced 
Study in Uppsala. Encouraged by Björn Wittrock, he took advantage of this stay to 
create a series of poems inspired by the singular atmosphere of Sweden’s collegium, 
situated in a postglacial landscape. The bundle of miniatures was published by  
Edition Isele in 2019 under the title Steinschiffe.

During the time period between 2018 and 2020, Hans-Jörg Rheinberger continued 
to give talks and lectures—roughly one hundred—including the Ernst Cassirer  
Lecture at the University of Gothenburg in 2018 and the Featured Thinker Lecture  
at the Center for Theory and Methods of the Cultural Sciences at the University of 
Göttingen in 2019. In the fall of 2018, he was a Fellow at the Konrad Lorenz Institute 
for Evolution and Cognition Research in Klosterneuburg near Vienna, where he 
started to work on the history of the experimental insect studies of Richard Gold-
schmidt. With the publication of Bernd Gausemeier’s monograph (Zentrale Peripherie: 
Biologische und medizinische Forschung in Berlin-
Buch, 1930–1989, Stuttgart, 2019) on the history of 
the research site of Berlin-Buch as it transformed 
from an institute of the Kaiser Wilhelm Society  
to one of the German Academy of Sciences, GDR,  
a research project initiated by the Max Delbrück  
Center for Molecular Medicine under its former  
director Walter Rosenthal and supervised by Hans-
Jörg Rheinberger, was successfully completed.

Emeritus Scientific Member Hans-Jörg Rheinberger 

Publications 2018–June 2021

Boeschenstein, Sandra and Hans-Jörg Rheinberger (2019). Die Grazie der Erkennt-
nisgrenze – Grace at the Boundary of Knowledge. Bielefeld: Bielefeld University Press.

Boetius, Antje, Hans-Jörg Rheinberger, and Frank-M. Raddatz (2021).  
“Anthropozäne Kartografierungen [Gespräch].” In Das Drama des Anthropozäns,  
ed. F.-M. Raddatz, 105–130. Berlin: Theater der Zeit.

Fischer, Philipp, Gabriele Gramelsberger, Christoph Hoffmann, Hans Hofmann, 
Hans-Jörg Rheinberger, and Hannes Rickli (2020). Datennaturen: ein Gespräch  
zwischen Biologie, Kunst, Wissenschaftstheorie und -geschichte. Schriftenreihe des 
Institute for Contemporary Art Research (IFCAR) 22. Zurich: Diaphanes.

Albert Flocon, copper engraving on the 
four elements (signed, undated; archive of 
the author).
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Rheinberger, Hans-Jörg (2018). “Als das Regime der Daten seinen Anfang nahm. 
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Allgemeine Zeitung, June 22, 2018.

Rheinberger, Hans-Jörg (2018). “Bemerkungen zu Lynn Margulis: Der symbiotische 
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Die Tagespost March 1, 2018.

Rheinberger, Hans-Jörg (2018). “Das wilde Denken.” In Schriftenreihe zum Zufall. 
Bd. 5, ed. Willms Neuhaus Stiftung — Zufall und Gestaltung, 77–85. Essen: Willms 
Neuhaus Stiftung — Zufall und Gestaltung im Stifterverband für die Deutsche 
Wissenschaft.

Rheinberger, Hans-Jörg (2018). “Die Anfänge der Molekularbiologie in Deutsch-
land.” In Wandlungen und Brüche: Wissenschaftsgeschichte als politische Geschichte, 
ed. J. Feichtinger, M. Klemun, J. Surman, and P. Svatek, 77–83. Göttingen: V&R 
unipress.

Rheinberger, Hans-Jörg (2018). “Die Aura der Spirale.” Lettre International 22: 
129–133.

Rheinberger, Hans-Jörg (2018). “Epistemics and Aesthetics of Experimentation: 
Towards a Hybrid Heuristics?” In Practicing Art/Science: Experiments in an  
Emerging Field, ed. P. Sormani, G. Carbone, and P. Gisler, 236–249. London: 
Routledge.

Rheinberger, Hans-Jörg (2018). Experimentalität: Hans-Jörg Rheinberger im 
Gespräch über Labor, Atelier und Archiv. Berlin: Kulturverlag Kadmos. 2nd ed. 2020.
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Rheinberger, Hans-Jörg (2018). “Gaston Bachelard und die Hände des Albert 
Flocon.” In Schreiben als Ereignis — Künste und Kulturen der Schrift, ed. J. Müller-
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genetischen Codes.” BIOspektrum 24 (7): 754–755. https://doi.org/10.1007/s12268-
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1960er Jahre in Liechtenstein und danach.” In Wegbereiter_Innen: Ausstellungs
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lichkeit der Literatur, ed. R. Banzer, S. Bockmühl, J. Hürlimann, and H. Quaderer, 
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Gaston Bachelard, trans. K. Sturge. New York, NY: State University of New York 
Press.
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New York, NY: Oxford University Press. https://doi.org/10.1093/
oso/9780197511121.003.0014.

Rheinberger, Hans-Jörg (2020). “Review of: Erdur, Onur: Die epistemologischen 
Jahre: Philosophie und Biologie in Frankreich, 1960–1980. Zurich: Chronos 2018.” 
Isis 111 (2): 438–439. https://doi.org/10.1086/709143.

Rheinberger, Hans-Jörg (2020). “Schwaches Wissen.” In Weak Knowledge: Forms, 
Functions, and Dynamics, ed. M. Epple, A. Imhausen, and F. Müller, 13–16. Frank-
furt am Main: Campus Verlag.

Rheinberger, Hans-Jörg (2020). “Symbiose.” In Gegen|Wissen: Wissensformen an der 
Schnittstelle von Universität und Gesellschaft, ed. M. Stadler, N. Güttler, N. Rhyner, 
M. Grote, F. Grütter, and F. Scheidegger, III/87–III/88. Zurich: Intercomverlag.
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Rheinberger, Hans-Jörg (2020). “The ‘Material Turn’ and the ‘Anthropocenic Turn’ 
from a History of Science Perspective.” In The Anthropocenic Turn: The Interplay 
between Disciplinary and Interdisciplinary Responses to a New Age, ed. G. Dürbeck 
and P. Hüpkes, 27–36. New York, NY: Routledge.  
https://doi.org/10.4324/9781003037620-3.

Rheinberger, Hans-Jörg (2020). “Two Books that Marked their Epoch — a Personal 
Encounter.” Revue d’histoire des sciences 73 (2): 183–194. https://doi.org/10.3917/
rhs.732.0183.

Rheinberger, Hans-Jörg (2020). “Wieder einmal: Forschungsförderung.”  
Wirtschaft regional: Liechtenstein, Werdenberg, Sarganserland, Rheintal, 2020. 
https://www.stiftungzukunft.li/application/files/7015/9012/6467/2020-05-22_
WirtschaftRegional_Wieder-einmal-Forschungsfoerderung.pdf.

Rheinberger, Hans-Jörg (2020). “Wozu Wissenschaftsgeschichte — ein Blick auf die 
Biowissenschaften.” In Wozu Wissenschaftsgeschichte? Ziele und Wege, 33–38. 
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fileadmin/NEWS/2020/PDF/FuG_16_Wozu_Wissenschaftsgeschichte_INTERN.pdf.
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zu einer pikturalen Logik des Exemplarischen, ed. A. Cremonini and M. Klammer, 
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l’histoire: mélanges offerts à Michel Morange, ed. L. Loison and T. Pradeu, 189–200. 
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Research Program
History of the Max Planck Society (GMPG)

The research program “History of the Max Planck Society” (Geschichte der Max-
Planck-Gesellschaft, GMPG) was launched in 2014. It includes twenty-seven scholars 
along with software engineers, office staff, and student assistants. GMPG has estab-
lished cooperations with the DFG research unit 2553 “Cooperation and Competition 
in the Sciences” (Munich), the Gesellschaft für wissenschaftliche Datenverarbeitung 
(Göttingen), and the MPI for Legal History and Legal Theory (Frankfurt am Main). 
The research program is administered by the MPIWG’s service departments, for 
whose professionalism, collegialism, and support it is also tremendously grateful. 

In 2020, in cooperation with the MPG archives, the GMPG spearheaded and com-
pleted a comprehensive digitization campaign including more than 2,000 shelf meters 
of records, resulting in a full-text searchable research infrastructure. The data curated 
by the GMPG serves as a unique source in combination with bibliographical, bio-
graphical, financial, and other databases for understanding the complex dynamics of 
the MPG. Methods from computational humanities produce novel insights into how 
the members of the MPG  adapted to changing social and scientific environments  
by gradually increasing external appointments while simultaneously keeping  self- 
recruitment intact. 

The GMPG itself investigates the history of the MPG from its founding in 1948 
until 2002. We analyze how research practices are embedded in societal contexts, 
combining approaches of institutional history with those of the history of science and 
contemporary history. Examining overarching trends, our research highlights the 
specific characteristics of the MPG in its position in the German and international 
system of science. Four main phases emerge from this analysis. 

http://gmpg.mpiwg-berlin.mpg.de/en/

Development of institutes and research 
centers of the MPG (solid) and the KWG 
(dashed) differentiated by sections from 
1911 (foundation of the KWG) to 2004. 
BMS = Biological-Medical Section;  
CPT = Chemical-Physical-Technical  
Section; GSHS = Humanities Section.
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Between 1943 and 1955, a first transformative period from the Kaiser Wilhelm  
Gesellschaft (KWG) into the MPG was characterized by a continuity of research  
facilities and staff, resulting in significant path dependencies. It was by no means a 
given that the MPG would be founded, as the Allies planned to dissolve the KWG in 
response to the fact that many of its former scientists had been involved in arma-
ments research and Nazi crimes. After its founding in 1948, the MPG positioned itself 
within the West German system of science as a private nonprofit organization, with 
social dynamics resembling a hierarchical association, including directors as scien-
tific members who act as voting members to set policy and appoint successors. 

In a second period from 1955 to 1972, as Germany grew economically, the scien-
tific profile of the MPG began to expand. The lifting of Allied research control in 1955 
enabled German scientists to reenter restricted research fields such as nuclear physics 
or supersonic aerodynamics, while adding new fields such as astronomy and astro-
physics. Large budget increases allowed MPG-specific modes of institutional growth 
and restructuring to emerge as transformations, mutations, and sprouts. Accompa-
nied by a generational change, this transformation process also helped to overcome 
the path dependencies inherited from the Nazi regime. This became visible for ex-
ample in the closure, or refounding, of institutes in agricultural research and nutri-
tional sciences. 

A third phase from 1972 to 1989 was characterized by fiscal stagnation on the one 
hand and continuity of existing trends and path dependencies on the other. The 
MPG’s promotion of young scientists and their scientific networks resulted in infor-
mal cultures of scientific participation as outlined in the research program’s publica-
tions on social history. Taking into account the specific rules for science-related cor-
porations, the MPG implemented rather less formalized models of codetermination 
compared to universities or businesses.

From 1990 to 2005, a fourth phase was triggered by German unification, radically 
challenging the MPG’s well-rehearsed development modes in the context of increas-
ing globalization and Europeanization both within and beyond the scientific system. 
During this last phase, the MPG began to address the issue of gender equality, eventu-
ally initiating equal-opportunity efforts that helped break down the existing gender 
order.

In order to complement this focus on institutional development, cope with the 
large number of MPIs, and view this history from cognitive and epistemic levels, the 
GMPG focuses on the concept of clusters as a heuristic tool to scrutinize the ratio-
nales for how scientific fields in the MPG have autonomously organized and directed 
their research. Each cluster comprises a number of institutes or departments that 
share genealogies, themes, methodologies, or political and industrial settings. While 
some of these clusters already existed in the KWG, such as agricultural research, oth-
ers such as astronomy, astrophysics, and the space sciences evolved after the Sputnik 
crisis in 1957. Ecology remained marginal for a long time. However, a new form of 
atmospheric science research entered the MPG in the 1970s by incorporating numer-
ous Earth system processes (oceans, biosphere, geosphere, cryosphere) and their 
comprehensive interactions. The molecularizaton of the life sciences set on in the late 
1960s, while various parts of the behavioral, cognitive, and neurosciences themati-
cally and temporarily overlapped, constituting an interface between the life sciences, 
medicine, and the humanities. Contrasting the biological and physical sciences, the 
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humanities did not form coherent clusters with the exemption of the MPG’s eight  
legal institutes, which conducted comparative legal research approaches and estab-
lished strong intrasectional networks, as collaborative studies with the MPI for Legal 
Studies and Legal Theories have shown.

The multidimensional approach of the GMPG research program opens up new 
perspectives by emphasizing the interdependencies between the sciences and other 
social domains, such as the economy, technology, politics, and culture, by contribut-
ing to a better understanding of the crucial role of the sciences in contemporary his-
tory and the development of modern societies.

2018–2020

executive committee (kollegium)
Jürgen Renn, Carsten Reinhardt, Jürgen Kocka
research program coordinator   Florian Schmaltz
research scholars   Jaromír Balcar, Britta Behm, Maria Teresa Costa,  
Birgit Kolboske, Alison Kraft, Gregor Lax, Juan-Andres Leon Gomez, Lisa Malich, 
Martina Schlünder, Juliane Scholz, Alexander von Schwerin, Thomas Steinhauser, 
Sascha Topp
digital humanities /research it  Felix Lange, Thomas Neumann,  
Felix Falko Schäfer, Urs Schoepflin, Malte Vogl, Dirk Wintergrün
program assistant   Kristina Schönfeldt 
visiting scholars   Mitchell G. Ash, Luisa Bonolis, Cornelius Borck,  
Christina Brandt, Hanoch Gutfreund, Johannes-Geert Hagmann, Jeffrey Johnson, 
Doris Kaufmann, Anna Klassen, Jasper Kunstreich, Ariane Leendertz,  
Fabian Link, Rebecca Mertens, Kärin Nickelsen, Vanessa Osganian, Carola Sachse, 
Norbert Schappacher, Peter Schöttler, Frank W. Stahnisch, Dana von Suffrin, 
Helmuth Trischler, Hanna Lucia Worliczek
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Publications 2018–June 2021

Balcar, Jaromír (2018). “‘Dem tschechischen Arbeiter das Fressen geben’: Factory 
Canteens in the ‘Protectorate of Bohemia and Moravia.’” In Coping with Hunger and 
Shortage under German Occupation in World War II, ed. T. Tönsmeyer, P. Haslinger, 
and A. Laba, 167–181. London: Palgrave Macmillan.

Balcar, Jaromír and Nina Balcar, eds. (2018). Das Andere und das Selbst: Perspektiven 
diesseits und jenseits der Kulturgeschichte; Doris Kaufmann zum 65. Geburtstag. 
Bremen: Edition Temmen.

Balcar, Jaromír (2018). “Hitlers willige Historiker? Die Debatte um ‘Ostforschung’ 
und ‘Ostforscher’ im Spiegel des ‘Marburger Historikerstreits.’” In Das Andere und 
das Selbst: Perspektiven diesseits und jenseits der Kulturgeschichte; Doris Kaufmann 
zum 65. Geburtstag, ed. J. Balcar and N. Balcar, 276–293. Bremen: Edition Temmen.

Balcar, Jaromír (2018). “Selbstbedienungsladen der reichsdeutschen Großindustrie? 
Die Eigentumsordnung des ‘Protektorats Böhmen und Mähren’ und die Verfügungs
rechte des tschechischen Kapitals am Beispiel der Prager Eisen-Industrie-Gesell-
schaft.” In Eigentumsregime und Eigentumskonflikte im 20. Jahrhundert: Deutschland 
und die Tschechoslowakei im internationalen Kontext, ed. D. Gosewinkel, R. Holec, 
and M. Řezník, 163–182. Essen: Klartext-Verlag.

Balcar, Jaromír and Jaroslav Kučera (2018). “The Works Councils in Czechoslovakia 
1945–1949: Remarks on the Fate of a Social Movement in the Process of Trans
formation.” In Social Movements and the Change of Economic Elites in Europe after 
1945, ed. S. Berger and M. Boldorf, 113–135. London: Palgrave Macmillan.  
https://doi.org/10.1007/978-3-319-77197-7_7.

Balcar, Jaromír and Thomas Schlemmer (2020). “Von der Reichsarbeitsgemeinschaft 
für Raumforschung zum Staatsministerium für Landesentwicklung und Umwelt
fragen: Kontinuitäten und Diskontinuitäten der Landesplanung in Bayern.”  
In Raumforschung zwischen Nationalsozialismus und Demokratie: das schwierige 
Erbe der Reichsarbeitsgemeinschaft für Raumordnung, ed. S. Baumgart, 71–81. 
Hannover: ARL — Akademie für Raumentwicklung in der Leibniz-Gemeinschaft.

Behm, Britta and Anne Rohstock (2020). “Loyalität: zur verdeckten Regulierung  
von Denk-Bewegungen in wissenschaftlichen Feldern, eine Sondierung am Beispiel 
der Geschichte westdeutscher Bildungsforscher.” In Bewegungen: Beiträge zum  
26. Kongress der Deutschen Gesellschaft für Erziehungswissenschaft, ed. I. von 
Ackeren, H. Bremer, F. Kessl, H. C. Koller, N. Pfaff, C. Rotter, D. Klein, and  
U. Salaschek, 51–70. Opladen: Budrich.

Behm, Britta, Norbert Grube, Andreas Hoffmann-Ocon, and Anne Rohstock (2020). 
“Zur Geschichte der Ehrenmitglieder in der DGfE: Auszüge aus dem Zwischenbericht 
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der bildungshistorischen Pilotgruppe.” Erziehungswissenschaft 60 (1): 77–99.  
https://doi.org/10.3224/ezw.v31i1.09.

Bonah, Christian, Jean-Marc Mouille, and Florian Schmaltz. (2020). François Bayle 
et le procès des médecins de Nuremberg. Paris: Les Belles Lettres.

Bonah, Christian and Florian Schmaltz (2020). “From Nuremberg to Helsinki:  
The Preparation of the Declaration of Helsinki in the Light of the Prosecution of 
Medical War Crimes at the Struthof Medical Trials, France 1952–4.” In Ethical 
Research: The Declaration of Helsinki, and the Past, Present, and Future of Human 
Experimentation, ed. U. Schmidt, A. Frewer, and D. Sprumont, 69–100. Oxford: 
Oxford University Press.

Bonolis, Luisa and Juan-Andres Leon Gomez (2020). “Gravitational-Wave Research 
as an Emerging Field in the Max Planck Society: The Long Roots of GEO600 and of 
the Albert Einstein Institute.” In The Renaissance of General Relativity in Context,  
ed. A. S. Blum, R. Lalli, and J. Renn, 285–361. Basel: Birkhäuser.  
https://doi.org/10.1007/978-3-030-50754-1_9.

Costa, Maria Teresa (2020). “Bilderwanderungen: Umberto Boccionis memorialer 
Atlas.” In Bilderfahrzeuge: Aby Warburgs Vermächtnis und die Zukunft der Ikono
logie, ed. A. Beyer, H. Bredekamp, U. Fleckner, and G. Wolf, 2nd ed. 212–221. 
Berlin: Wagenbach.

Costa, Maria Teresa (2020). “Aby Warburgs Übersetzungswissenschaft.” Links: 
Rivista di letteratura e cultura tedesca. Zeitschrift für deutsche Literatur- und 
Kulturwissenschaft 20: 65–78. https://doi.org/10.19272/202005301006.

Grote, Mathias, Anna Maria Schmidt, and Alexander von Schwerin (2020).  
“Biotopia.” In Gegen|Wissen: Wissensformen an der Schnittstelle von Universität und 
Gesellschaft, ed. M. Stadler, N. Güttler, N. Rhyner, M. Grote, F. Grütter, and  
F. Scheidegger, II41–II62. Zurich: Intercomverlag.

Güttler, Nils, Martina Schlünder, Anna Maria Schmidt, and Alexander von Schwerin 
(2020). “Bewusstsein.” In Gegen|Wissen: Wissensformen an der Schnittstelle von 
Universität und Gesellschaft, ed. M. Stadler, N. Güttler, N. Rhyner, M. Grote,  
F. Grütter, and T. Scheidegger, I25–I42. Zurich: Intercomverlag.
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Güttler, Nils, Martina Schlünder, Anna Maria Schmidt, and Alexander von Schwerin 
(2020). “Protest.” In Gegen|Wissen: Wissensformen an der Schnittstelle von Universität 
und Gesellschaft, ed. M. Stadler, N. Güttler, N. Rhyner, M. Grote, F. Grütter, and  
T. Scheidegger, IV1–IV24. Zurich: Intercomverlag.

Kolboske, Birgit see also Weber and Kolboske.

Kolboske, Birgit, Jürgen Renn, Florian Schmaltz, Alexander von Schwerin, and 
Sascha Topp (2018). “Die Anfänge eines Forschungsriesen.” Damals: das Magazin 
für Geschichte 2: 10–13. https://www.mpg.de/11946008/70-jahre-max-planck.

Kolboske, Birgit and Ulla Weber (2019). “50 Jahre weiter? Kämpfe und Errungen-
schaften der Frauenbewegung nach 1968: eine Einführung.” In Fünfzig Jahre später 
— fünfzig Jahre weiter? Kämpfe und Errungenschaften der Frauenbewegung nach 
1968: eine Bilanz, ed. U. Weber and B. Kolboske, 8–19. Munich: Max-Planck- 
Gesellschaft.

Kolboske, Birgit (2021). “Hierarchies: Lotta Support, Little Science? Scientists  
and Secretaries in the Max Planck Society.” In Fundamental Questions: Gender 
Dimensions in Max Planck Research Projects, ed. U. Weber, 105–134. Baden-Baden: 
Nomos. https://doi.org/10.5771/9783748924869-105.

Lax, Gregor see also Schauz and Lax.

Lax, Gregor (2018). From Atmospheric Chemistry to Earth System Science:  
Contributions to the Recent History of the Max Planck Institute for Chemistry 
(Otto-Hahn-Institute), 1959–2000. Diepholz: GNT-Verlag.

Leon Gomez, Juan-Andres see Bonolis and Leon Gomez.

Malich, Lisa and Viola Balz (2020). “Psychology and Critique — Forms of Psycho
logization after 1945: An Introduction.” In Psychologie und Kritik: Formen der 
Psychologisierung nach 1945, ed. V. Balz and L. Malich, 23–39. Wiesbaden: Springer. 
https://doi.org/10.1007/978-3-658-29486-1_2.

Malich, Lisa (2020). “Von Frauen und Vögeln: zur Wissensgeschichte des Nest-
bauinstinkts.” In Popularisierungen von Geschlechterwissen seit der Vormoderne,  
ed. M. G. Athenas and F. Schnicke, 239–268. Berlin: De Gruyter.  
https://doi.org/10.1515/9783110695397-009.

Malich, Lisa (2021). “Das Nest als Umwelt: eine historische Epistemologie des 
Nestbauinstinkts in der Schwangerschaft.” NTM 29 (1): 45–75.  
https://doi.org/10.1007/s00048-020-00285-1.

Rauh, Philipp and Sascha Topp (2019). Konzeptgeschichten: zur Geschichte der 
Marburger Psychiatrie im 19. und 20. Jahrhundert. Göttingen: V&R unipress.

Renn, Jürgen see also Kolboske, Renn et al.
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Paul Josef Crutzen  (1933–2021)
The MPIWG mourns the death of Paul Josef Crutzen, who passed away on January 28, 
2021, at the age of eighty-seven. Crutzen had a lasting impact on atmospheric and 
Earth system research. He headed the Department of Atmospheric Chemistry at the 
MPI for Chemistry from 1980 onwards for over two decades and played a decisive 
role in shaping the overall Earth system profile of the Max Planck Society. In 1995 
Crutzen, Molina, and Rowland jointly received the only Nobel Prize in Chemistry  
to have been awarded explicitly for research on the atmosphere. In his final year in 
office, Crutzen introduced the concept of the Anthropocene as a possible new Earth 
age in which humans are the decisive factor in climate change.  Department I’s project 
“Anthropocene Formations” is grounded in Crutzen’s findings and ideas. 

Robert K. Englund (1952–2020) 
We mourn the loss of a very dear friend and colleague, Robert K. Englund. In the late 
1990s, Bob worked with members of Department I to found the Cuneiform Digital 
Library Initiative (CDLI), and we have been collaborating on this project with him 
ever since. Emeritus professor of Assyriology at UCLA and director of the CDLI, Bob 
was one of the world’s leading specialists on protocuneiform texts, and published and 
republished more than 2500 Uruk and Jemdat Nasr period texts alone or with col-
leagues. He was also a leading specialist of the social and economic history of the  
Ur III period, and published groundbreaking articles on the bookkeeping system of 
the period. As director of the CDLI, Bob spearheaded the digitization and online dis-
semination of hundreds of thousands of cuneiform tablets from museums and collec-
tions across the globe and initiated the first fully online journal in the field of Assyri-
ology (CDLJ). He was a meticulous and dedicated teacher and supervisor, who was 
devoted to the success of his students and postdoctoral scholars.

Klaus Heinrich (1927–2020) 
The scholar of religion Klaus Heinrich has passed away at the age of ninety-three. He 
was a cofounder of the Freie Universität Berlin and also shaped the intellectual tradi-
tion of the MPIWG. His demand that science too should make its contribution to the 
consciousness of the species, his warning of the dangers of self-destruction that 
would result from the human domination of nature, and his resistance to the tempta-
tions of thinking in terms of mythical origins have accompanied much of our work 
and will continue to do so in the future. We will stay connected to him.

In Memoriam

In Memoriam
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María Carmen Beatriz Loza Vidaurre (1962–2019)
We mourn the loss of María Carmen Beatriz Loza Vidaurre, who was closely associ-
ated with Department I during the early years of the Institute’s establishment. A dis-
tinguished historian of science with a focus on prehispanic and colonial Bolivia and 
Latin America, she studied ancient Spanish sources to understand the function of the 
quipus in the accounting system both under the Inca administration and after its 
adoption by the Spanish colonial administration. With her passing, we sadly lose a 
passionate and inspiring researcher and a wonderful colleague. 

Aaron Stephen Moore (1972–2019)
Aaron Stephen Moore, associate professor at Arizona State University, was a gifted 
multilingual historian whose groundbreaking work, Constructing East Asia (Stanford 
University Press, 2013) shaped new terrain for the history of technology in twentieth-
century Asia. A visiting scholar at the MPIWG in 2017, Aaron’s critical attention to 
developmental technology and its social, environmental, and postcolonial conse-
quences inspired many younger historians to engage in the history of technology. 
Aaron’s scholarship was marked by an intellectual curiosity that was only trumped by 
his quiet acts of enormous commitment to nurture the field through initiatives that 
brought people together across international and disciplinary boundaries. Aaron was 
a field-shaker, an inspiring collaborator, and a true friend to many at the MPIWG and 
in the history of science and technology in Asia. He will be sorely missed.

Reinhard Rürup (1941–2018)
The MPIWG mourns the loss of Reinhard Rürup, an eminent historian. He was chair-
man of the presidential commission “History of the Kaiser Wilhelm Society (KWG) 
under National Socialism,” housed at the MPIWG. With the president of the MPG, 
Rürup published the volume Denkorte on the history of the KWG/MPG. He sup-
ported the creation of the Program on the History of the Max Planck Society.

Thomas B. Settle (1930–2020) 
We mourn the loss of Thomas B. Settle, a great early modernist, Galileo scholar, and 
friend always ready to help by sharing his knowledge with us. His projects on “Gali-
leo’s Experimental Research,” conducted at the MPIWG in the 1990s, impressed and 
educated us. He set standards for our work on Renaissance and early modern sci-
ences.

Michael Stolleis (1941–2021)
The news of Michael Stolleis’s death has affected us deeply. Stolleis was a great histo-
rian who left an impressive body of work, an astute and sensitive observer of contem-
porary history, and at the same time a much-loved colleague of the MPIGW. As well 
as being involved in the presidential commission “History of the Kaiser Wilhelm  
Society under National Socialism” (1999–2005), he was a major supporter of the  
Research Program “History of the Max Planck Society” from its inception. He also 
coorganized (with Lorraine Daston) the Working Group on “Natural Law and Laws 
of Nature in Early Modern Europe,” a cooperation between the MPIWG and the Max 
Planck Institute for European Legal History. His ideas and input were of great impor-
tance to us and will be very much missed.

In Memoriam
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Joint Activities

A number of initiatives across the Institute complement the research activities of its 
Departments and Research Groups. Conceived in various formats, they serve cross-
departmental research interests while also supporting the career development of the 
Institute’s members.

Institute’s Colloquium Series

Since it was established in 1994, the Institute’s Colloquium has become both an im-
portant in-house forum and internationally recognized venue for the discussion of 
cutting-edge trends in the history of science. Invited speakers usually stay at the Insti-
tute for a longer period of time, enabling an intense exchange with MPIWG scholars. 

2018/19: Philosophy and the History of Science: A Troubled Relationship?
organized by  Alexander Blum, Katja Krause, and Ohad Parnes

The talks in 2018/19 aimed to explore some particularly exciting aspects of the Insti-
tute’s origins in historical epistemology. What are the relations between history and 
philosophy at present? How have the two fields developed, and what important inter-
sections or boundaries can we identify between them? What opportunities and chal-
lenges do we face in forging relationships between the two disciplines in the future?

September 25, 2018  
Michael Lackner (Friedrich-Alexander Universität Erlangen-Nürnberg) 
Chinese Literati and Intellectuals on Mantic Arts: A Philosophy of Divination? 
 
October 23, 2018  
Philip Kitcher (Columbia University) 
50 Years of HPS: A Philosopher’s Perspective 
 
November 13, 2018  
Yemima Ben-Menahem (The Hebrew University of Jerusalem) 
The Curious History of the Least Action Principle 

Key Activities, Achievements,  
and Events

Key Activities, Achievements, and Events
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December 11, 2018  
Hasok Chang (University of Cambridge) 
Where Can the Historian of Science Stand? Presentism and Philosophy in the 
Historiography of Science 
 
January 22, 2019  
Sabina Leonelli (University of Exeter) 
Data and the Quest for Facts: Empirical Knowledge in the Age of Big and Open 
Data 
 
February 12, 2019  
Anne Eusterschulte (Freie Universität Berlin) 
Epistemic Dynamics: Towards a Constitutive Relationship between Philosophy 
and History of Science from a Premodern Perspective 
 
March 12, 2019  
Shiv Visvanathan (O.P. Jindal Global University) 
Science and Indian Nationalism 
 
April 9, 2019  
Kyle Whyte (Michigan State University) 
An Awkward Proposal: Reconciling the Philosophy and History of Science 
through Confronting These Fields’ Exclusion of Indigenous Knowledge 
 
May 21, 2019  
Helen Longino (Stanford University) 
Neutrality versus Partiality in Feminist Critiques of Science 
 
June 18, 2019  
Aviezer Tucker (Davis Center for Russian and Eurasian Studies) 
Philosophy of the Historiography of Science 

2019/20: History of Science—Right Here, Right Now 
0rganized by  Ohad Parnes

The 2019/20 series featured ongoing research at the MPIWG and future perspectives, 
presented by Institute scholars. Events after March 2020 had to be cancelled or post-
poned because of the coronavirus pandemic.

October 22, 2019 
Dagmar Schäfer 
Local Science, Imperial Knowledge: Disasters in the Thirteenth Century 
 
November 26, 2019  
Alexander Blum 
The Changing Fate of Eternal Questions 

Key Activities, Achievements,  
and Events
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December 17, 2019  
Lorraine Daston 
Precision and Prestige in Nineteenth-Century Paris
 
January 21, 2020  
Matteo Valleriani 
The Mathematical Formalization of the Historical Disciplines: The Evolution of 
Cosmology in the Early Modern Period
 
February 18, 2020  
Viktoria Tkaczyk 
Thinking with Sound: A New Program in the Sciences and Humanities  
around 1900

2020/21: Crisis and Capacity: Perspectives in the Humanities and Social Sciences 
organized by  Lisa Onaga, Pablo Ruiz de Olano, and Stephanie Hood

This series facilitated conversations around how disciplines in the humanities and 
social sciences have established a long view of critical contemporary issues. It offered 
a platform to discuss inequalities linked to, for instance, race or gender; to connect to 
other dialogues within and beyond Berlin about plural histories and sociologies  
of crises; and to explore how these debates can be integrated into a future history of 
science. 

The series had to be moved to an online format due to the COVID-19 pandemic. 
The individual events were recorded and made accessible in the Institute’s mediathek. 
This led to a substantial expansion of our audience and the inclusion of more external 
guests. 

September 22, 2020 
COVID-19 in the Rearview Mirror? Pandemics and Historical Perspective 
Harry Yi-Jui Wu (Hong Kong University) 
Edna Bonhomme (Department III, MPIWG) 
Anna Elsner (University of Zurich)
 
October 19, 2020 
What Does Race Have to Do with the History of Science? 
Tiffany Florvil (University of New Mexico), Black-German Intellectual Activism in 	
the Past and Present 
Yolonda Wilson (National Humanities Center), A Feminist Bioethic of Grief

November 17, 2020 
Gendered Knowledges in Times of Crisis 
Evelynn Hammonds (Harvard University), COVID-19 and the Racialization of 
Mistrust 
Dóra Vargha (University of Exeter), The Acute and the Chronic: Temporalities of 
Medical Authority in an Epidemic

Key Activities, Achievements, and Events
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December 15, 2020 
Historicizing Ableism and Ageism 
Lara Keuck (currently: “Practices of Validation in the Biomedical Sciences,” 
MPIWG; at the time: Humboldt-Universität zu Berlin), Historicizing Ageism in 
Medicine 
Aparna Nair (University of Oklahoma), Centering Disability in a Pandemic
 
March 23, 2021 
Environments and Ecologies of Transmission 
Nicole de Paula (IASS Potsdam), Planetary Health: How to Unleash a Just and 
Resilient Post-pandemic World 
Christos Lightness (University of St. Andrews), The Great Plague Panzootic: The 
Third Plague Pandemic Reconsidered 
Nükhet Varlık (University of South Carolina), Plague Ecologies in the Ottoman 
Empire: Rethinking the Second Pandemic (ca.1340s–ca.1940s)
 
April 20, 2021 
Pandemic Polities: Science Governance in Democratic and Authoritarian Regimes 
Anna L. Ahlers (Lise Meitner Research Group, MPIWG), A Bitter Pill: The Respon-
siveness of Modern Autocracies in the COVID-19 Pandemic 
Lino Camprubí (Universidad de Sevilla & Department III, MPIWG), What Makes a 
Crisis? Political Narratives of COVID-19

May 18, 2021 
Pulse Check: Public Communication and Trust in Science 
Yishu Mao (Lise Meitner Research Group, MPIWG), Scientists on Stage: Public 
Trust in China during the COVID-19 Pandemic 
Scott Knowles (KAIST/COVIDCalls), History in the Making: COVIDCalls and the 
COVID-19 Pandemic 
Laura Spinney (The Guardian), Pandemics Past and Present

Science, Technology, and Diplomacy during the Cold War and Beyond:  
Frameworks, Perspectives, and Challenges
organized by  Alison Kraft, Roberto Lalli, Giulia Rispoli, and Jaehwan Hyun

The Cold War seminar series provided a forum for discussing novel perspectives on 
the history of science during the Cold War, with a particular focus on the approaches 
of transnational and global history. These analytical frameworks are challenging 
models, developed in earlier scholarship, which portray a bipolar world dominated 
by the ideological, political, economic, and military rivalry between the superpowers. 
The program featured scholars currently opening new vistas onto the variation in the 
characteristics, patterns, and dynamics of science during the conflict, within and be-
tween different countries and across the east-west and north-south divides. Featuring 
themes including science diplomacy, scientific institutions, and environmental gover-
nance, the series also sought both to enrich understanding of the shifting temporali-
ties of the Cold War and to situate “Cold War science” in the context of the years 
preceding and following the conflict. 

Joint Activities
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Conference: Forgetting Knowledge (February 28–March 2, 2018)
organized by  Katja Krause and Ohad Parnes in cooperation with the Descartes 
Center (Utrecht University), the Vossius Center (University of Amsterdam), and 
Huygens ING (Amsterdam) 

Studying the evolution of knowledge, historians have traditionally focused on how 
knowledge is transmitted and persists, with memory as a central category for explain-
ing these processes. But what about the failures, the knowledge that was forgotten? 
How can we define knowledge as forgotten and what does the process of forgetting 
mean? And can forgetting be understood and told as such, as an active mechanism 
that is not necessarily the “other side” of memory? In order to understand why and 
how knowledge has traveled, we must also understand why and how knowledge has 
been lost, suppressed, misunderstood, rejected, or simply forgotten. The conference’s 
four sessions focused on the materialization of forgetting, dimensions of forgetting 
knowledge, the dynamics of forgetting, and epistemologies of forgetting. The full 
program can be found online. 

Tacit Knowledge Workshop Series (2018–2021) 
organized by  Ohad Parnes (2018/19 and 2019/20) and by Tamar Novick, 
Stephanie Hood, and Núria Muñoz Garganté (2020/21)

The Tacit Knowledge series at the MPIWG aims to identify and foster skills that are 
directly relevant to scholars’ activities but typically not part of the normal curriculum 
for a university degree. The series brings together members of the MPIWG at various 
stages of their  academic career to discuss aspects of scholarly activities  and share 
their tacit knowledge and relevant experience. It runs every academic year and in-
cludes topics such as presentation skills, audiovisual media training, publishing an 
article and book, writing a CV, time management, third-party funding, antidiscrimi-
nation at the workplace, and career opportunities in academia and beyond. The events 
take advantage of in-house expertise and invite external guests for specific subjects.

Predoctoral Meetings

The dissertations being written by the predoctoral fellows of the Max Planck Institute 
for the History of Science form an integral part of the Institute’s main research proj-
ects. All of the predoctoral fellows at the MPIWG are affiliated with one of the Insti-
tute’s departments or research groups and undertake their research as part of the re-
search activities of their respective unit. At the same time, the predoctoral fellows of 
all departments and research groups meet once a month as part of the Institute’s 
cross-departmental activities. These meetings, organized by the predoctoral repre-
sentative of the Institute, Núria Muñoz Garganté, together with the research coordi-
nator, are intended to be as informal as possible in order to provide an open platform 
for exchange. The meetings also foster the exchange of general information about life 
and work at the Institute and allow for joint excursions.

https://www.mpiwg-berlin.mpg.de/
event/forgetting-knowledge

Key Activities, Achievements, and Events
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Brown Bag Lunch and Show and Tell

Organized by the IT Research Group, two series of events—the Brown Bag Lunch for 
Digital Humanities (DH) and Show and Tell—promote knowledge exchange and 
community building on DH within the Institute. The Brown Bag Lunch events have 
fostered Institute-wide discussion on how to apply digital methods for research 
among scholars in the Institute since 2014. They showcase digital tools such as map-
ping, visualization techniques, network and textual analyses, and more. The events 
also feature presentations on state-of-the-art digital projects by internal and external 
research groups and discussions that reflect on the methodologies opened up by DH.

Show and Tell is a forum where digital humanities practitioners, including IT re-
searchers, developers, and researcher assistants working on different digital projects, 
come together to create a joint body of knowledge in the digital humanities. 

Workshops and Conferences

Department I
 
February 13–15, 2018, Workshop 
The Authors of the Early Modern Commentaries on De sphaera
 
February 20–21, 2018, Symposium 
Transformations of Energy Systems: Historical Perspectives on the Anthropocene.  
A New Research Environment within the Max Planck Society 
Coorganized with the Max Planck Society
 
February 28, 2018, Workshop 
Multilayered Networks and Diffusion of Knowledge Innovations
 
March 19–20, 2018, Workshop 
Convivencia, Iberian to Global Dynamics: Modes of Integration
 
May 17, 2018, Conference 
The Spaces of Early Modern Architectural Production
 
May 30, 2018, Masterclass 
The Intrinsic Place: Space as a Measurable Entity in Early Modern Art and Science 
Coorganized with the Berlin Center for the History of Knowledge 
 
June 18–19, 2018, Workshop 
Semantic Analysis of Historical Texts by Means of Tools from Computational 
Linguistics 
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June 18–20, 2018, Project Workshop 
Mississippi: An Anthropocene River 
Katharine Ordway Natural History Study Area, Macalester College, St. Paul.  
Coorganized with Haus der Kulturen der Welt, Berlin
 
June 20, 2018, Inaugural Symposium 
Mississippi: An Anthropocene River 
Weisman Art Museum, Minneapolis. Coorganized with Haus der Kulturen der Welt, 
Berlin, and Weisman Art Museum, Minneapolis
 
June 25–26, 2018, Workshop 
The Safavid Multitext Manuscript 1984.463 (Harvard University, Sackler 
Museum): Its Content and Context  
Coorganized with Hamburg University

July 2–7, 2018, Summer School  
The Foundations of Geometry in Historical Perspective 
Coorganized with MPI for Mathematics in the Sciences, Leipzig
 
September 4, 2018, Workshop 
Entity-Fishing for Scholarly Publishing: Challenges and Recommendations  
Coorganized with Göttingen State and University Library and the Max Weber 
Stiftung 
 
September 5–8, 2018, Summer School  
Network Science in the Humanities 
Coorganized with MPI for Mathematics in the Sciences, Leipzig
 
September 20–22, 2018, Workshop 
Multiculturalismo, Integración y Conflicto 
Coorganized with KHI Florence, MPI for European Legal History, MPI for Social 
Anthropology, Halle (Saale)
 
October 10–12, 2018, Conference 
The Epistemic Functions of Vision in Science 
Coorganized with Università degli Studi di Bergamo
 
October 29, 2018, Workshop 
Euclid on the Road: Cross-Cultural Transmission, Translation, and  
Transformation of the Elements
 
November 16–17, 2018, Workshop 
Governing Environmental Change: Science Diplomacy and the Global Politics of 
Knowledge since the 19th Century 
Coorganized with Freie Universität Berlin and University of Manchester
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December 7, 2018, Workshop 
Kohletag: A Multidisciplinary Workshop on the Past, Present, and Future of 
Coal Use in Germany and Beyond
 
March 10, 2019, Workshop 
The Anthropocene: Archaeology of the Present  
Cahokia Mounds State Historic Site, Collinsville, Illinois. Coorganized with  
Haus der Kulturen der Welt, Berlin, Washington University in St. Louis, and  
MPI for the Science of Human History, Jena
 
March 10–12, 2019, Workshop 
Mississippi: An Anthropocene River 
St. Louis, Missouri. Coorganized with Haus der Kulturen der Welt, Berlin
 
April 8–9, 2019, Workshop 
What is a Table? A Machine-Learning Perspective
 
April 10, 2019, 500th Anniversary Event 
Leonardo da Vinci. An Inquisitive Man: Technologist, Scientist, and Artist 
Coorganized with the Italian Embassy, Berlin

June 3–5, 2019, Conference 
How Do New Concepts Emerge? On New Knowledge, Old Patterns of Thought, 
and Structural Changes 
Coorganized with Freie Universität Berlin
 
October 22–23, 2019, Workshop  
Anthropocene and Public Health
 
October 27, 2019, Workshop 
Dialectics and Digitization: Communist Ideal and Cosmology in Times of the 
Computational Mind 
 
November 11–16, 2019, Field Research and Educational Event 
Anthropocene River Campus: The Human Delta, New Orleans  
Coorganized with Haus der Kulturen der Welt, Berlin, and Tulane University,  
New Orleans
 
November 26, 2019, Workshop 
Cosmologies of Resource Transformations in the Early Modern Period 
Coorganized with the DFG Collaborative Research Center 980, Università Ca’ 
Foscari, Venice, and Freie Universität Berlin
 
December 4–6, 2019, Conference 
Alexander von Humboldt: Circulation of State Knowledge in Europe and 
Latin America 
Coorganized with Centre Marc Bloch and Ibero-Amerikanisches Institut, SPK
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December 15–17, 2019, Conference 
Geoanthropology: Comprehending the Human-Earth System
 
February 19–21, 2020, Workshop 
The Printing Press and the European Academic Milieu: 1470–1650. Defining 
Modes of Interaction and Scientific Exchange in the World of Printed Words
 
October 12, 2020, Online Workshop 
The Technobiosphere
 
November 2, 2020, Online Workshop as Project Launch  
Anthropogenic Markers
 
November 18, 2020, Online Workshop 
Diplomatic Studies of Science in Germany and Russia 
Coorganized with ERC HRP-IAEA and the Russian Academy of Sciences,  
St. Petersburg, Russia

Department II
 
May 24–26, 2018, Workshop 
Histories of Bureaucratic Knowledge I
 
June 14, 2018, Workshop
Observing the Everyday: Journalistic Practices and Knowledge Production in the 
Modern Era 
Coorganized with Deutsches Historisches Institut, Washington D.C.
 
July 9–11, 2018, Workshop 
Science, History of Science, and Modernity

November 1–2, 2018, Workshop 
Undead Texts: Grand Narratives and the History of the Human Sciences 
Coorganized with Columbia University, USA
 
January 31–February 1, 2019, Workshop 
Islamic Scientific Manuscripts Initiative Workshop
 
May 31–June 1, 2019, Workshop 
Compression: Size, Storage, and Transmission in the History of Knowledge 
 
June 9–12, 2019, Workshop 
Histories of Bureaucratic Knowledge II
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June 12–13, 2019, Conference 
What Is Research? 
Coorganized with Bard College Graduate Center
 
June 21, 2019, Conference 
Solstice Celebrations: Ein Fest für Raine Daston

Department III

March 14–24, 2018, Workshop 
Moving Crops
 
April 5–6, 2018, Conference 
Technologies in Use

April 12–13, 2018, Workshop 
Lifa 101: Reading Chinese Astronomical Procedure Texts
 
April 17–20, 2018, Conference 
Visualization of the Heavens and Their Material Cultures
 
May 16, 2018, Workshop 
Proteins & Fibers Inquiry I: Animal Histories on the Proteomic Horizon
 
June 7–8, 2018, Workshop 
The Bare Necessities: Histories of Provisioning from the Second World War to 
the Present
 
June 21–22, 2018, Workshop 
Shifting Baselines, Altered Horizons: Politics, Practice, and Knowledge in the 
Anthropocene
 
June 20–29, 2018, Workshop  
Moving Crops
 
June 20–29, 2018, Workshop 
Tu (圖) in Local Gazetteers
 
August 30–31, 2018, Workshop 
Ownership of Knowledge
 
September 3–4, 2018, Workshop  
Constructing Responsible Research: Collaborations between STS and History of 
Technology
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September 13, 2018, Workshop 
Proteins & Fibers Inquiry II: Animal Histories on the Zooarchaeological 
Horizon
 
October 25–26, 2018, Masterclass 
Methods Intensive Masterclass: Oral History and the History of Scientific 
Practice: A Difficult Dialogue?
 
December 7, 2018, Workshop 
Transnational Nature and Ecology
 
April 11–12, 2019, Workshop 
Power in Medicine: Interrogating the Place of Medical Knowledge in the Modern 
Middle East
 
May 9–10, 2019, Masterclass 
Methods Intensive Masterclass: Medieval Buildings, Textiles, and Murals

June 17, 2019, Conference 
Tangut Astrology: Visuality, Materiality, Transculturalism
 
June 27, 2019, Workshop 
Proteins & Fibers Inquiry III: Betwixt and Between. Reconstructing Animal 
Histories with Teeth
 
June 23–July 5, 2019, Workshop 
Moving Crops
 
July 4, 2019, Symposium 
The Artist-Silkworm Interface: The Agricultural Treatise as Source and Scrutiny 
for Creating an Artist Book 
Coorganized with Art Lab Berlin
 
July 22–23, 2019, Workshop 
Analysis of Premodern Maps of East Asia: Methods and Approaches
 
September 12, 2019, Workshop  
Proteins & Fibers Inquiry IV: Reading the Book by Ignoring the Words
 
November 21–22, 2019, Conference  
Knowing an Empire: Imperial Science in Early Modern Chinese and Spanish 
Empires
 
December 5–6, 2019, Workshop 
Animal Materialities: Compositions and Practices in the History of Science 
Coorganized with Humboldt-Universität zu Berlin
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February 12, 2020, Workshop 
German Purveyors of Natural History in the Age of Empire: Collecting in the 
Asia Pacific in the Long Nineteenth Century
 
March 24–25, 2020, Online Workshop 
Bovine Regimes: Reproduction, Labor, Territory
 
June 11–12, 2020, Online Workshop 
Global South Cosmologies & Epistemologies: A Transhemispheric Conversation
 
June 25–27, 2020, Online Workshop 
Translating Vitalities
 
June 29 and July 1, 2020, Online Workshop 
Locality and Geographical Knowledge in Imperial China
 
September 23, 2020, Online Workshop  
RISE & SHINE: Tool Developers Workshop

October 26, 2020, Online Workshop 
The Sociomaterial History of Masked Societies in East Asia
 
November 13, 2020, Online Workshop 
Visualizing Geographies of Late Qing and Republican China: A CHMap  
Workshop
 
December 10–18, 2020, Online Workshop 
Visual Materials in Local Gazetteers

MPRG Blum

March 27–29, 2019, Workshop 
Nonempirical Physics from a Historical Perspective 
Coorganized with Stockholm University
  
September 23–24, 2019, Symposium 
History for Physics: Quantum Foundations 
Coorganized with the University of Vienna and the Institute for Quantum Optics 
and Quantum Information Vienna (IQOQI-Vienna)
  
November 28–29, 2019, Symposium 
History for Physics: Quantum Gravity 
Coorganized with the Institute for Quantum Optics and Quantum Information 
Vienna (IQOQI-Vienna) and the MPI for Gravitational Physics (Albert Einstein 
Institute)
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MPRG Krause

November 15, 2018, Workshop 
The Future of Medieval Studies in the History of Science
 
May 22–25, 2019, Conference 
Philosophy in the Abrahamic Traditions: Intellect, Experience, and More  
Coorganized with Università di Pisa, the University of Notre Dame, and Marquette 
University
 
June 26–27, 2019, Conference 
Premodern Experience of the Natural World in Translation
 
July 28–August 3, 2019, Workshop 
Structuring Nature: An Interdisciplinary and Intercultural Summer School
 
September 19–20, 2019, Conference 
3rd Symposium Petrinicum: Petrus Hispanus on Cognition and Experientia, 
Theories and Practices in Context 
Coorganized with the Gabinete de Filosofia Medieval, Universidade do Porto, 
Portugal

December 3, 2019, Workshop 
Alchemy between Practice and Theories

MPRG Tkaczyk

February 15–16, 2018, Workshop 
Betwixt and Between: Sound in the Humanities and Sciences 
Coorganized with the Vossius Center for the History of Humanities and Sciences, 
University of Amsterdam, Netherlands
 
March 16–17, 2018, Workshop 
Acoustics of Empire 
Coorganized with the University of Cambridge, UK, and Harvard University, USA
 
April 27–28, 2018, Workshop 
Productive Sounds in Everyday Spaces
 
July 12, 2018, Workshop 
Sound Objects in Transnational Contexts
 
September 14–15, 2018, Workshop 
Sound Objects in Flux: Knowledge, Science, Heritage 
Coorganized with Deutsches Museum, Munich, and the DFG Collaborative 
Research Center 980 “Episteme in Motion”
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September 20, 2018, Workshop 
For a Digital History of the Rundfunk: Archives, Methods, and Visualization 
Tools
 
November 9, 2018, Workshop 
Opening the Doors of the Studio I
 
April 11–12, 2019, Workshop 
Sounds of Language, Languages of Sound: Themes and Tools of the Humanities
 
April 16, 2019, Workshop 
Capturing Sound in the Premodern and Early Modern World 
Coorganized with the DFG Collaborative Research Center 980 “Episteme in Motion”
 
June 24–25, 2019, Workshop 
Opening the Doors of the Studio II 
Coorganized with the University of Montreal, Canada
 
October 11, 2019, Workshop 
Slicing Sound: Speaker Identification and Music Censorship in the Former 
Eastern Bloc 
Coorganized with Maastricht University, Netherlands

Lise Meitner RG Ahlers

October 22, 2020, Launch Event 
Research Circuit: China in the Global System of Science

Digital Humanities
 
May 23–24, 2019, Workshop 
Digital Humanities and Classical Studies: Prospects and Challenges 
Coorganized with Department III and the University of British Columbia, Canada, 
and funded by the John Templeton Foundation

Berlin Center for the History of Knowledge

May 30, 2018, Masterclass 
The Intrinsic Place: Space as a Measurable Entity in Early Modern Art and 
Science
 
June 4–21, 2018, Masterclasses 
Knowledge in Translation
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June 29, 2018, Workshop 
13. Studientag Literatur und Wissenschaftsgeschichte 
Coorganized with Freie Universität Berlin
 
July 5, 2019, Workshop 
14. Studientag Literatur und Wissenschaftsgeschichte 
Coorganized with Institut für Deutsche und Niederländische Philologie and 
Friedrich Schlegel Graduate School (Freie Universität Berlin)

Collaborations

Albert-Ludwigs-Universität Freiburg (Germany)
American Institute of Physics, Maryland (USA)
Anthropocene Working Group (AWG)
Aquinas and “the Arabs” International Working Group, Marquette University (USA)
Art Laboratory Berlin, Berlin (Germany)
Augsburg University, Minneapolis (USA)
Auswärtiges Amt/Federal Foreign Office, Berlin (Germany)
Bard College, Berlin (Germany)
Bard Graduate Center, New York (USA)
Bar-Ilan University, Jewish Thought Department, Ramat Gan (Israel)
Berlin-Brandenburgische Akademie der Wissenschaften (BBAW), Berlin (Germany)
Berlin Research 50, Berlin (Germany)
BIFOLD Berlin Institute for the Foundations of Learning and Data, Technische 		
	 Universität Berlin (Germany)
British Library, London (UK)
CalTech, Pasadena, California (USA)
Capital Normal University, School of History, Beijing (China)
Chinese Academy of Sciences (CAS), Beijing (China)
CIUHCT Center for the History of Science and Technology, University of Lisbon 		
	 (Portugal)
Climate Change Center, Berlin (Germany)
Cluster of Excellence UniSysCat, Technische Universität Berlin (Germany)
CNRS Centre national de la recherche scientifique, Paris (France)
Cohn Institute, Tel Aviv University (Israel)
Collaborative Research Center 980 “Episteme in Motion,” Berlin (Germany)
Columbia University, New York (USA)
Comenius Garten Berlin (Germany)
Cuneiform Digital Library Initiative (CDLI), University of California, Los Angeles 	
	 (USA) and the University of Oxford (UK) 
Deutsches Archäologisches Institut (DAI), Berlin (Germany)
Deutsches Museum, Munich (Germany)
DFG Research Unit 2553 “Cooperation and Competition in the Sciences”  		
	 (Germany)
Digital Research Infrastructure for the Arts and Humanities (DARIAH-EU/DE)
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Durham University (UK)
Einstein Center Chronoi, Berlin (Germany)
ERC Group Early Modern Cosmology
ETH Zurich (Switzerland)
Fairbank Center for Chinese Studies, Harvard University, Cambridge (USA)
Freie Universität Berlin (Germany)
French Institute of Puducherry (India)
Futurium, Berlin (Germany)
Gesellschaft für wissenschaftliche Datenverarbeitung mbH Göttingen (GWDG), 		
	 Göttingen (Germany)
Goethe Institute Baku (Azerbaijan) 
Harvard Divinity School, Science, Religion, and Culture Program, Cambridge (USA)
Harvard-Yenching Library, Harvard University, Cambridge (USA)
Haus der Kulturen der Welt, Berlin (Germany)
Hebrew University, Jerusalem (Israel)
Humboldt-Universität zu Berlin (Germany)
IASS Institute for Advanced Sustainability Studies, Potsdam (Germany)
Indiana University at Bloomington (USA)
Ingenium: Canada’s Museum of Sciences and Innovation, Ottawa (Canada) 
Institut de recherche et coordination acoustique/musique (IRCAM), Paris (France) 
Institute for Quantum Optics and Quantum Information Vienna (IQOQI-Vienna) 	
	 (Austria)
Institute for the History of Science & Technology (RAS), St. Petersburg (Russia)
Institute of Computer Science, Foundation for Research and Technology, Hellas 		
	 (FORTH) (Greece)
Institute of Ismaili Studies, London (UK)
Israel Institute for Advanced Studies, Jerusalem (Israel)
Istituto di Scienze Marine—Consiglio Nazionale delle Ricerche, Venice (Italy)
Koninklijke Brill NV, Leiden (Netherlands)
Latin American Center of Physics (CLAF), Rio de Janeiro (Brazil)
Leiden University (Netherlands)
Lichtenberg Group in History and Philosophy of Physics, Universität Bonn (Germany)
Ludwig-Maximilians-Universität München (Germany) 
Maastricht University (Netherlands) 
Max Planck Institute for Biogeochemistry, Jena (Germany)
Max Planck Institute for Chemistry, Mainz (Germany)
Max Planck Institute for the Science of Human History, Jena (Germany)
Max Planck Society Partner Group “Transmission and Interactions in Chinese 		
	 Modern Physics,” Beijing Normal University (China)
McGill University, Institute of Islamic Studies, Montreal (Canada)
Museo Galileo, Florence (Italy)
Museum für Islamische Kunst, Berlin (Germany)
Museum für Naturkunde—Leibniz-Institut für Evolutions- und Biodiversitäts-		
	 forschung, Berlin (Germany)
Nanjing University of Information Science and Technology, Nanjing (China)
National Taiwan University, Research Center for Digital Humanities, Taipei 		
	 (Taiwan)
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New York University (USA)
Nomis Foundation, Zurich (Switzerland)
Palace Museum, Beijing (China)
Pelagios Network Association
Pontifícia Universidade Católica do Rio Grande do Sul (Brazil)
Portuguese Foundation for Science and Technology, Lisbon (Portugal)
Princeton University (USA)
Research Institute for Humanity and Nature (RIHN) in Kyoto (Japan)
Scuola Internazionale Superiore di Studi Avanzati (SISSA), Triest (Italy)
Shandong University (China)
Shanghai Jiao Tong University, Shanghai (China)
Sino-Norwegian Centre for the Study of Society and Environment (SINORSE), 		
	 the University of Oslo (Norway), and Zhejiang University (China)
Sociedad Cubana de Física, Universidad de La Habana (Cuba)
Sociedad Cubana de Historia de la Ciencia y la Tecnología (SCHT), Havana (Cuba)
Société Internationale pour l’Étude de la Philosophie Médiévale (SIEPM), Katholieke 	
	 Universiteit Leuven (Belgium)
Staatsbibliothek zu Berlin (Germany)
Stiftung Preußische Schlösser und Gärten Berlin-Brandenburg, Potsdam (Germany)
Stiftung Preußischer Kulturbesitz, Berlin (Germany)
Stockholms Universitet (Sweden) 
Technische Universität Berlin (Germany)
Tel Aviv University (Israel)
Toyo Bunko Library, Tokyo (Japan)
Tufts University, Medford (USA)
Tulane University, New Orleans (USA)
Universidad de Chile, Departamento de Ciencias Historicas, Santiago de Chile (Chile) 
Universidad Panamericana México (Mexico)
Universidade do Porto (Portugal)
Università Ca’ Foscari, Venice (Italy)
Università degli Studi di Bergamo (Italy)
Università di Pisa (Italy)
Universität für angewandte Kunst, Vienna (Austria)
Université de Paris VII (France)
University of Calgary (Canada)
University of Chicago (USA)
University of Sydney (Australia)
Vossius Center for the History of Humanities and Sciences, University of  
	 Amsterdam (Netherlands)
Washington University in St. Louis (USA)
Zoologischer Garten Berlin AG, Berlin (Germany)
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Professorships

Lorraine Daston is visiting professor, Committee on Social Thought, University  
of Chicago, USA, and distinguished affiliated professor, Technische Universität 
München, Germany.
Gerd Graßhoff is professor at Humboldt-Universität zu Berlin, Germany.
Ursula Klein is adjunct professor at Universität Koblenz, Germany.
Katja Krause is professor at Technische Universität Berlin, Germany.
Glenn W. Most was professore ordinario at the Scuola Normale Superiore in Pisa, 
Italy, until his retirement in November 2020. 
Jürgen Renn is honorary professor of the history of science at Humboldt-Universität 
zu Berlin and Freie Universität Berlin, Germany.
Hans-Jörg Rheinberger is honorary professor at Technische Universität Berlin, 
Germany.
Dagmar Schäfer is honorary professor at Technische Universität Berlin, Germany; 
adjunct professor at the Institute of Sinology, Freie Universität Berlin, Germany;  
and guest professor at Tianjin University, China.
Viktoria Tkaczyk is professor at Humboldt-Universität zu Berlin, Germany.
Matteo Valleriani is honorary professor at Technische Universität Berlin, Germany, 
and professor by special appointment at Tel Aviv University, Israel.
Annette Vogt is honorary professor at Humboldt-Universität zu Berlin, Germany. 
Wilko Graf von Hardenberg was guest professor at Humboldt-Universität zu Berlin, 
Germany, for the summer semester 2018.
Christine von Oertzen is professor at Humboldt-Universität zu Berlin, Germany.

Academic Appointments

He Bian (visiting scholar March–June 2018) was appointed assistant professor of 
history and East Asian studies, Princeton University, USA.
Joeri Bruyninckx (postdoctoral fellow, June 2015–May 2018) was appointed assistant 
professor of technology and society studies at Maastricht University, Netherlands.
Mònica Colominas Aparicio (visiting scholar May 2016–December 2019) was 
appointed VENI researcher, tenure-track Rosalind Franklin fellow, University of 
Groningen, Netherlands.
Joseph Dennis (visiting scholar February 2018–August 2021) was appointed  
associate professor of history, University of Wisconsin, Madison, USA.
Jennifer L. Derr (visiting scholar January–July 2019) was appointed associate 
professor of history and founding director of the Center for the Middle East and 
North Africa, University of California, Santa Cruz, USA.
Lorraine Daston (emerita scientific member) was appointed fellow at the Swedish 
Institute for Advanced Study; visiting fellow at King’s College, London; and visiting 
scholar at the Department of the History and Philosophy of Science, University of 
Cambridge, UK.
Sebastian Felten (postdoctoral fellow September 2015–December 2018, visiting 
scholar 2019) was appointed visiting assistant professor at University of Vienna, 
Austria. 
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James Fraser (postdoctoral fellow July 2017–December 2018) was appointed 
assistant professor (research) in the Department of Philosophy, University of 
Durham, UK.
Mats Fridlund (visiting scholar September 2018–December 2019) was appointed 
associate professor of history of science and ideas, University of Gothenburg, 
Sweden, and visiting instructor, Renmin University of China.
Fanny Gribenski (research scholar June 2018–February 2020) was appointed 
research scholar at CNRS (Centre national de la recherche scientifique), Paris, 
France.
Barbara Hahn (visiting scholar April 2018–July 2019) was appointed associate 
professor of history, Texas Tech University, USA.
Jonathan Harwood (visiting scholar March 2018–December 2020) was appointed 
honorary associate fellow, Science Policy Research Unit, University of Sussex, UK.
Hansun Hsiung (postdoctoral fellow September 2016–June 2019) was appointed 
assistant professor, School of Modern Languages and Cultures, Durham  
University, UK. 
Martin Jähnert (postdoctoral fellow August 2019–December 2020) was scholar in 
residence at the Deutsches Museum, Munich, from February–July, 2020. 
Shaul Katzir (visiting scholar September 2020–August 2021) was appointed director 
of the Cohn Institute for the History and Philosophy of Science and Ideas, Tel Aviv 
University, Israel.
Katja Krause (Max Planck Research Group Leader, since November 2018) was 
appointed W2 professor of history of science at Technische Universität Berlin, 
Germany.
Maikel Kuijpers (visiting postdoctoral fellow October 2018–January 2019) was 
appointed assistant professor in European prehistory, Leiden University,  
Netherlands.
Xiaochang Li (postdoctoral fellow September 2017–August 2019) was appointed 
assistant professor in the Department of Communication at Stanford University, 
USA.
Alexis Lycas (postdoctoral fellow September 2017–November 2019) was appointed 
Maître de conferences, École pratique des hautes études, France.
Omer Michaelis (visiting postdoctoral fellow September –November 2018) was 
appointed assistant professor of Jewish philosophy, Tel Aviv University, Israel.
Glenn W. Most was appointed visiting professor on the Committee on Social 
Thought, University of Chicago, USA, and visiting professor at Peking University, 
China.
Julia Reed (visiting postdoctoral fellow October 2019–June 2020) was appointed 
teaching assistant at Harvard College; instructor at Harvard Extension School; and 
instructor at Technische Universität Berlin, Germany.
Maria Rentetzi (visiting scholar 2019–2025) was appointed professor of science, 
technology and gender studies, Friedrich-Alexander Universität Erlangen- 
Nürnberg, Germany.
Lukas Rieppel (visiting scholar January–June 2019) was appointed associate  
professor of history, Brown University, USA.
Francesca Rochberg (visiting scholar May 2018–July 2018) was appointed chair of  
the Department of Near Eastern Studies, University of California, Berkeley, USA. 
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Carla Rodrigues Almeida (postdoctoral fellow, February–September 2020)  
was appointed an international fellow at the Institute for Advanced Studies in 
Humanities (KWI) in Essen, Germany.
Julia Sanchez-Dorado (visiting postdoctoral fellow March–August 2020) was 
appointed Alexander von Humboldt postdoctoral fellow, Technische Universität 
Berlin, Germany.
David Sepkoski (senior research scholar September 2012–August 2018) was  
appointed professor at the University of Illinois at Urbana-Champaign, USA. 
Aleksandar Shopov (postdoctoral fellow September 2019–August 2021) was  
appointed assistant professor of early modern Ottoman history, Binghamton 
University, USA.
Mårten Söderblom Saarela (postdoctoral fellow March 2017–August 2018) was 
appointed assistant research fellow at the Institute of Modern History, Academia 
Sinica, Taiwan. 
Mengmeng Sun (visiting postdoctoral fellow November 2018–October 2023) was 
appointed research assistant, University of the Chinese Academy of Sciences, China.
Marianna Szczygielska (postdoctoral fellow September 2018–August 2021) was 
appointed affiliated researcher, Department of Ecological Anthropology, Czech 
Academy of Sciences, Czech Republic.
Viktoria Tkaczyk (Max Planck Research Group Leader 2015–2020) was appointed 
professor of media and knowledge technologies at Humboldt-Universität zu Berlin.
Christine von Oertzen (Principal Investigator, since 2005) was appointed professor  
of media practices at Humboldt-Universität zu Berlin, Germany.
Dror Weil (postdoctoral fellow November 2018–August 2019) was appointed 
permanent university lecturer in history of Asia, pre-1750, at King’s College 
London, UK.
Weijing “Vivian” Xu (artist in residence May–August 2019) was appointed assistant 
professor of media and art, Duke Kunshan University, China.
Daqing Yang (visiting scholar August 2018–January 2019) was appointed associate 
professor of history and international affairs, George Washington University, USA.

Completed PhDs

Lucas Erichsen. História Desanima(liza)da: os matadouros da cidade do Rio de 
Janeiro (1777–1881). Federal University of Rio de Janeiro, Brazil, 2020.
Thomas Erslev. The Danish Brains: An Archive Materiality and Temporality in a 
Collection of Pathological Human Brains, 1945–2018. Aarhus University, Denmark, 
2020. 
Teresa Hollerbach. Sanctorius Reconsidered: A New Look on the Origins of  
Quantification in Medicine. Technische Universität Berlin, Germany, 2020.
Anna Jerratsch. Der frühneuzeitliche Kometendiskurs im Spiegel deutschsprachiger 
Flugschriften. Humboldt-Universität zu Berlin, Germany, 2018.
Abram Kaplan. The Myth of Greek Algebra: Progress and Community in Early 
Modern Mathematics. Columbia University, USA, 2018.
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Anna Laqua. John Bulwer: Medizinisches Wissen und theatrale Kultur im London 
des 17. Jahrhunderts. Humboldt-Universität zu Berlin, Germany, 2018.
Anna-Maria Meister. From Form to Norm: The Systematization of Values in German 
Design circa 1922, 1936, 1953. Princeton University, USA, 2018.
Sébastien Rivat. Representation and Realism in the Age of Effective Theories. 
Columbia University, USA, 2020.
Julia Sanchez-Dorado. Scientific Representation in Practice: Models and Creative 
Similarity. University College London, UK, 2019.
Lotte Marie Schüßler. Theaterausstellungen: Spielräume der Geisteswissenschaften 
um 1900. Humboldt-Universität zu Berlin, Germany, 2020.
Alfredo Thiermann. Radio-Activities: The Architecture of Broadcasting in Cold War 
Berlin. ETH Zurich, Switzerland, 2020.
Mirjam Voerkelius. Evolution in Times of Revolution: Darwinism, Nature, and 
Society in the Soviet Union. University of California, Berkeley, USA, 2018.
Hannah Wiemer. Camouflage: Landschaftslektüren zwischen Theater, Kunst und 
Krieg, 1914–1945. Freie Universität Berlin, Germany, 2019.
Tracy Wietecha. Albert the Great on the Human Path to Perfection. Ludwig- 
Maximilians-Universität München, Germany 2020.
Dirk Wintergrün. Netzwerkanalysen und semantische Datenmodellierung als 
heuristische Instrumente für die historische Forschung. Doctor of Engineering, 
Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany, 2019.

Preprints

The MPIWG’s preprint series presents the results of ongoing research, whether 
individual projects or projects originating in Working Groups. Many of these papers 
are later published in journals or edited volumes. The following preprints, most of 
which are available for download online, appeared in the evaluation period:

490 Stahnisch, Frank W., ed. Émigré Psychiatrists, Psychologists, and Cognitive 
Scientists in North America since the Second World War. 2018.
491 Sánchez Colina, María, Angelo Baracca, Carlos Cabal Mirabal, Arbelio Pentón 
Madrigal, Jürgen Renn, and Helge Wendt. Historia de la física en Cuba (siglo XX). 
2019.
492 Schemmel, Matthias. Everyday Language and Technical Terminology: Reflective 
Abstractions in the Long-Term History of Spatial Terms. 2019.
493 Wolff, Barbara. “Derartige kolossale Opfer ...”: Der Nobelpreis für Physik für das 
Jahr 1921 – was geschah mit dem Preisgeld? 2019.
494 Horst, Thomas H. The Reception of Cosmography in Vienna: Georg von  
Peuerbach, Johannes Regiomontanus, and Sebastian Binderlius. 2019.
495 Asper, Markus. Science Writing and Its Settings: Some Ancient Greek Modes. 
2019.
496 Schäfer, Dagmar, Lu Zhao, and Michael Lackner, eds. Accounting for  
Uncertainty: Prediction and Planning in Asian History. 2019.
497 Nettelbeck, Joachim. Verwalten von Wissenschaft, eine Kunst. 2019.
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498 Rodrigues Almeida, Carla. Stellar Equilibrium vs. Gravitational Collapse. 2019.
499 Beyer, Victoria. How to Generate a Fingerprint. 2019.
500 Høyrup, Jens. From Hesiod to Saussure, from Hippocrates to Jevons: An Introduc-
tion to the History of Scientific Thought between Iran and the Atlantic. 2020.
501 Shlomi, Noga. The Tacuinum sanitatis: Practices of Collecting and Presenting 
Medical Knowledge between the Middle Ages and the Renaissance. 2020.
502 Høyrup, Jens. Reinventing or Borrowing Hot Water? Early Latin and Tuscan  
Algebraic Operations with Two Unknowns. 2020.
503 Rentetzi, Maria, Flavio D’Abramo, and Roberto Lalli. Diplomacy in the Time of 
Cholera. 2020.
504 Furlan, Stefano. John Wheeler between Cold Matter and Frozen Stars: The Road 
towards Black Holes. 2021. 
505 Klein, Ursula. Experten in der Corona-Krise und Geschichte. 2021.

Teaching Activities

Winter 2017/18	 	
David Sepkoski. Data History: Information Overload from the Enlightenment to 
Google. Seminar, University of Chicago, USA.
Viktoria Tkaczyk. Applied Humanities: Grundlagentexte eines vernachlässigten 
Forschungsprogramms. Graduate seminar, Humboldt-Universität zu Berlin, 
Germany.
Annette Vogt. History of Statistics. Seminar, Humboldt-Universität zu Berlin, 
Germany.
Annette Vogt. History of Economic Thought in the 20th Century. Seminar,  
Humboldt-Universität zu Berlin, Germany.
Helge Wendt. Energiewenden in der Vergangenheit: (Wissens)historische  
Konzeption eines aktuellen Themas. Seminar, Technische Universität Berlin, 
Germany.

Spring/Summer 2018	
Maria Avxentevskaya. Down-to-Earth Knowledge in the Early Modern World. 
Advanced undergraduate seminar, Bard College Berlin, Germany.
Angela Axworthy. Practical Mathematics in the Early Modern Period. Graduate 
seminar, Technische Universität Berlin, Germany.
Lorraine Daston. Knowledge on a Platter: Comparative Perspectives on Knowledge 
Texts in the Ancient World. Seminar, with Wendy Doniger, University of Chicago, 
USA. 
Roberto Lalli. Twentieth-Century Physics in Context. Seminar, Technische  
Universität Berlin, Germany.
Giulia Rispoli. Anthropocene Knowledge: Earth History in the Making. Seminar, 
Indiana University Bloomington, USA.
Matthias Schemmel. Geschichte des Raumbegriffs von der Antike bis in die Gegen-
wart in erkenntnistheoretischer Absicht. Seminar, Humboldt-Universität zu Berlin, 
Germany.
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Viktoria Tkaczyk, Anke te Heesen, and Friedrich Steinle. Wissens- und Wissen-
schaftsgeschichte: Positionsbestimmungen. Graduate seminar, Humboldt- 
Universität zu Berlin, Germany.
Matteo Valleriani. Das aristotelische Weltbild: Die Lektüre von Aristoteles De coelo. 
Seminar, Technische Universität Berlin, Germany.
Annette Vogt. Selected Topics in the History of Statistics. Seminar, Humboldt- 
Universität zu Berlin, Germany.
Wilko Graf von Hardenberg. Lebenswelten: Meeresbiologie im Anthropozän. 
Seminar, Humboldt-Universität zu Berlin, Germany.
Wilko Graf von Hardenberg. Das Meer in der Moderne: Zur Wissens- und  
Umweltgeschichte eines globalens Raumes. Lecture course, Humboldt-Universität 
zu Berlin, Germany.
Wilko Graf von Hardenberg.  Die Tiefsee in Wissenschaft und Fiktion. Seminar, 
Humboldt-Universität zu Berlin, Germany.
Wilko Graf von Hardenberg. Zwischen Land und Meer: Küsten, Messungen,  
Darstellungen. Seminar, Humboldt-Universität zu Berlin, Germany.
Helge Wendt. Natürliche Rohstoffe im europäischen Kolonialismus des  
19. Jahrhunderts. Seminar, Humboldt-Universität zu Berlin, Germany.

Winter 2018/19 
Anna Izdebska. Introduction to Islamic Philosophy. Undergraduate seminar, 
Jagiellonian University of Krakow, Poland.
Katja Krause. Vom Licht des Intellektes zum Licht der Natur: Wissen und Wissen-
schaft vor 1500. Graduate seminar, Technische Universität Berlin, Germany.
Tamar Novick. The Invention of Urine. Seminar, Tel Aviv University, Israel.
Sébastien Rivat. Contemporary Civilization. Undergraduate core course, Columbia 
University, USA. 
Dagmar Schäfer and Karin Gludovatz. Tiere zwischen Kunst und Wissenschaften: 
Vormodernes China und Europa im Vergleich. Seminar, Freie Universität Berlin, 
Germany.
Elena Serrano. Women in Early Modern Science: Gender and Knowledge in 
Historical Contexts. Intensive course, University of Sydney, Australia.
Viktoria Tkaczyk. Forschungsmedien in und zwischen den Natur- und  
Geisteswissenschaften. Lecture course, Humboldt-Universität zu Berlin, Germany. 
Matteo Valleriani. Die Strukturen praktischen Wissens. Seminar, Technische 
Universität Berlin, Germany.
Annette Vogt. History of Economic Thought in the 20th Century. Seminar,  
Humboldt-Universität zu Berlin, Germany.
Christine von Oertzen. Zur Geschichte von Big Data. Graduate seminar, Technische 
Universität Braunschweig, Germany.
Hannah Wiemer. Camouflage: Mediale Strategien der Tarnung und Täuschung. 
Seminar, Humboldt-Universität zu Berlin, Germany.

Spring/Summer 2019
Maria Avxentevskaya. Premodern Knowledge in Translation. Seminar, Technische 
Universität Berlin, Germany.

Key Activities, Achievements, and Events

324 	 M P I WG  R E S E A R C H  R E P O RT  2 018 –2 02 0 



Senthil Babu, Sascha Freyberg, Pietro Daniel Omodeo, and Matthias Schemmel. 
Political Epistemology. Seminar, Università Ca’ Foscari, Venice, Italy.
Sonja Brentjes. History of Science in Islamicate Societies. Seminar, Freie Universität 
Berlin, Germany.
Shih-Pei Chen, Dagmar Schäfer, and Calvin Yeh. History of Science, Local Gazetteers 
and New Digital Methods. Seminars, Princeton University and University of 
Michigan, USA.
Lorraine Daston. Thinking the Present through the Past: Classic Works of History 
since 1750. Seminar, University of Chicago, USA. 
Vincenzo De Risi. On Lambert’s Epistemology and Metaphysics. Graduate Seminar, 
Stanford University, USA.
Hansun Hsiung. A Global and Comparative History of the Book. Undergraduate 
seminar, Humboldt-Universität zu Berlin, Germany.
Katja Krause and Friedrich Steinle. Zoologie in Antike und Mittelalter. Graduate 
seminar, Technische Universität Berlin, Germany.
Roberto Lalli. Science Goes International: Ideals and Practices of Scientific  
Internationalism from the 19th Century to the Present. Seminar, Technische  
Universität Berlin, Germany.
Razieh-Sadat Mousavi. History of Science in the Islamic World. Undergraduate 
seminar, International Al-Mustafa University, Berlin, Germany.
Tamar Novick, Dagmar Schäfer, and Alma Igra. Knowing through Animals: The 
Animal Turn in the History of Science. Seminar, Columbia University, USA.
Giulia Rispoli. Historicizing the Anthropocene. Seminar, Freie Universität Berlin.
Sébastien Rivat. Contemporary Civilization. Undergraduate core course, Columbia 
University, USA. 
João Romão. Intellectual Property: Authorship, Ownership, Access. Undergraduate 
seminar, Humboldt-Universität zu Berlin, Germany.
Dagmar Schäfer. 物质文化史的方法和实践 (Methods and practices of material 
cultural history). Lecture series, Peking University, China.
Lotte Marie Schüßler. Die Stimme aus dem Off. Seminar, Humboldt-Universität zu 
Berlin, Germany.
Marianna Szczygielska. Queer Zoo Animals: Between Species, Sex, and Politics. 
Seminar, Humboldt-Universität zu Berlin, Germany.
Viktoria Tkaczyk. Mediale Infrastrukturen. Graduate seminar, Humboldt-Universität 
zu Berlin, Germany.
Annette Vogt. History of Statistics. Seminar, Humboldt-Universität zu Berlin, 
Germany.
Helge Wendt. Das Verhältnis von Geologie und europäischem Kolonialismus im 
19. Jahrhundert. Seminar, Humboldt-Universität zu Berlin, Germany.

Winter 2019/20
Maria Avxentevskaya. Mobilizing Knowledge in Translation. Seminar, University of 
Sydney, Australia.
Flavio D’Abramo. The Anthropocene, Biology and Public Health. Advanced seminar, 
Tel Aviv University, Israel.
Dominic Dold. Aristotelische Wissenschaftstheorie von Aristoteles bis Zabarella. 
Seminar, Technische Universität Berlin, Germany.
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Anna Izdebska. From Athens to Mecca: Premodern Philosophy in the Eastern 
Mediterranean. Undergraduate seminar, Jagiellonian University of Krakow, Poland.
Katja Krause. Die Wissenschaft der Seele in Antike und Mittelalter. Graduate 
seminar, Technische Universität Berlin, Germany.
Katja Krause and Nicola Polloni. Ancient and Medieval Visions of Light and Colour. 
Graduate seminar, Technische Universität Berlin, Germany.
Roberto Lalli. History of Science. Seminar, University of Turin, Italy.
Tamar Novick. The Animals We Know. Seminar, ETH Zurich, Switzerland.
Lisa Onaga. The Public Lives of Objects. Winter School, Srishti Institute of Art, 
Design, and Technology, Bengaluru, India. 
Sébastien Rivat. Contemporary Civilization. Undergraduate core course, Columbia 
University, USA.
João Romão. Experimentalism: Music, Science, and Technology. Undergraduate 
seminar, Humboldt-Universität zu Berlin, Germany.
Aleksandar Shopov. Environmental History of Istanbul. Seminar, Masaryk University, 
Czech Republic.
Marianna Szczygielska. Museum of the Anthropocene. Lecture series, University of 
Wrocław, Poland.
Marianna Szczygielska. Zoological Gardens. Seminar, University of Warsaw, Poland.
Matteo Valleriani. The Impact of Scientific Press on Scientific Culture in the Early 
Modern Period. Seminar, University of Tel Aviv, Israel.
Matteo Valleriani. Die wissenschaftlichen Errungenschaften Robert Boyles aus  
der Perspektive seiner Korrespondenz. Seminar, Technische Universität Berlin, 
Germany.
Leendert van der Miesen and Leon Chisholm. String, Synthesizer, Sundial:  
Instruments of Music and Science. Graduate seminar, Humboldt-Universität zu 
Berlin, Germany.
Annette Vogt. History of Statistics. Seminar, Humboldt-Universität zu Berlin, 
Germany.
Christine von Oertzen, Anke te Heesen, Friedrich Steinle, and Viktoria Tkaczyk. 
Ressourcen des Wissens: Neue Ansätze der Medienwissenschaft und Wissenschafts-
geschichte. Graduate seminar, Humboldt-Universität zu Berlin and Technische 
Universität Berlin, Germany.
Helge Wendt and Mònica Colominas Aparicio. Social Differentiation and  
Transmission of Religious Knowledge in the Hispanic World (14th–16th Centuries). 
Seminar, Bard College Berlin, Germany.

Spring/Summer 2020
Alexander Blum and Pablo Ruiz de Olano. The End of Physics. Seminar, Technische 
Universität Berlin, Germany.
Flavio D’Abramo. The Cultural and Political Origins of Biology. Undergraduate 
seminar, Bard College Berlin, Germany.
Lorraine Daston. Wonder, Wonders, and Knowing. Seminar, University of Chicago, 
USA. 
Evelina Miteva. Sprechen in der “Ich”-Form im Mittelalter. Undergraduate seminar, 
Universität Köln, Germany.
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Jaume Navarro. Science and Values. Graduate seminar, University of the Basque 
Country, Spain.
Julia Reed. The Art and Science of Memory. Seminar, Harvard Extension School, 
USA.
Julia Reed. Early Modern Medicine. Seminar, Technische Universität Berlin, 
Germany.
Maria Rentetzi and Elena Serrano. How Does Gender Shape Science? The  
Intermingling of Gender and Science in Historical Contexts. Seminar, Technische 
Universität Berlin, Germany.
Giulia Rispoli and Jürgen Renn. The Evolution of Knowledge and Science in the 
Anthropocene. Seminar, University of Bergamo, Italy.
Sébastien Rivat. Contemporary Civilization. Undergraduate core course, Columbia 
University, USA.
Pablo Ruiz de Olano. Knowledge and Values. Graduate block seminar, University of 
the Basque Country, Spain.
Rudolf Stichweh. Weltgesellschaft I: Eigenstrukturen und funktionale Differenzier-
ung. Seminar, University of Bonn, Germany.
Rudolf Stichweh. Demokratische und autoritäre politische Systems in der Welt
gesellschaft der 21. Jahrhunderts. Lecture series, Universität Luzern, Switzerland.
Andrea Braun Střelcová. China: A Science Superpower? Introduction to China 
through Science Policy. Seminar, Technische Universität Berlin, Germany.
Annette Vogt. History of Statistics. Seminar, Humboldt-Universität zu Berlin, 
Germany.
Christine von Oertzen. Sammlung, Liste, Datenbank: Medien, Praktiken, und 
Ökonomien der Verdatung. Graduate seminar, Humboldt-Universität zu Berlin, 
Germany.

Winter 2020/21
Hannah C. Erlwein. Der Islam und Wissenschaft: Von der Vormoderne bis zur 
Moderne. Seminar, Technische Universität Berlin, Germany.
Jelena Große-Bley. Stadt und Land. Undergraduate seminar, Freie Universität Berlin.
Katja Krause. Instrumente wissenschaftlichen Denkens und Handelns: Vorstellung, 
Zeichen und Sprache. Graduate seminar, Technische Universität Berlin, Germany.
Katja Krause. Ein Archiv für die Zukunft in Vorstellung, Zeichen und Sprache. 
Study project, Technische Universität Berlin, Germany.
Dagmar Schäfer. Landwirtschaft in China von den Anfängen bis zur Neuzeit: Eine 
Wiege der Kultur. Seminar, Freie Universität Berlin, Germany.
Rudolf Stichweh. Theorie der Weltgesellschaft. Lecture series, Universität Luzern, 
Switzerland.
Rudolf Stichweh. Weltgesellschaft II: Ungleichheit und asymmetrische Abhängigkeit. 
Seminar, Universität Bonn, Germany. 
Andrea Braun Střelcová. China, Science and Technology: An Introduction. Training 
seminar for faculty at Technische Universität Berlin, Germany.
Andrea Braun Střelcová. Migrating People, Travelling Ideas: The World in China and 
China in the World. Seminar, Technische Universität Berlin, Germany.
Alberto Tiburcio. Conversion Narratives and Interreligious Polemics in Historical 
Perspective. Seminar, Bard College Berlin, Germany.
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Leendert van der Miesen. Music, Travel and the World: 1400–1800. Undergraduate 
seminar, Humboldt-Universität zu Berlin, Germany.
Annette Vogt. History of Economic Thought in the 20th Century. Seminar,  
Humboldt-Universität zu Berlin, Germany.
Christine von Oertzen. Medien der Bürokratie. Graduate seminar, Humboldt- 
Universität zu Berlin, Germany. 
Helge Wendt. Nebenprodukte der Kohle: Entwicklungen von Wissen, Technik und 
Industrie. Seminar, Technische Universität Berlin, Germany.
Tracy Wietecha. Medieval Conceptions of Happiness. Seminar, Bard College Berlin, 
Germany.

Awards

Anna L. Ahlers (Research Group Leader) was appointed fellow of the Wissenschafts-
kolleg zu Berlin (IAS) for the academic year 2020/21.
Gadi Algazi (visiting scholar) won the Rita Levi Montalcini Research Prize in 2020.
Karine Chemla (visiting scholar) received the title Doctor Honoris Causa from Vrije 
Universiteit Brussel in April 2019.
Lorraine Daston (director until June 2019, emerita scientific member thereafter)  
was awarded the Dan David Prize in the history of science (2018); the Austrian 
Decoration for Science and Art (2019); a Social Sciences Research Council annual 
fellowship (2019); the Heineken Prize for History, Royal Netherlands Academy 
(2020); and the Gerda Henkel Prize (2020).
James Fraser (postdoctoral fellow) received the Ernst Nagel Early Career Essay 
Award for his essay “Spontaneous Symmetry Breaking in Finite Systems” (Philosophy 
of Science, 2016) in 2018.
Mats Fridlund (visiting scholar) received the Language Bank of Finland Researcher 
of the Month award, January 2020.
Cathy Gere (visiting scholar) received the Choice Award for Outstanding Academic 
Title for her book Pain, Pleasure and the Greater Good in 2018.
Gerd Graßhoff  (Max Planck fellow) was awarded the 2019/20 prize for teaching 
excellence at the Philosophical Faculty, Humboldt-Universität zu Berlin.
Dieter Hoffmann (emeritus scholar) was awarded the Abraham Pais Prize for 
History of Physics 2020 by the American Physical Society.
Abram Kaplan (visiting predoctoral fellow) received the 2018 Clough Prize for best 
dissertation in European history from Columbia University, Department of History, 
for his thesis “‘The Myth of Greek Algebra’: Philology and the Discovery of Calculus, 
1580–1710.”
Xiaochang Li and Mara Mills received the SHOT Bernard S. Finn IEEE History Prize 
in 2020 for their paper “Vocal Features: From Voice Identification to Speech 
Recognition by Machine” (Technology and Culture, 2019). 
Omer Michaelis (visiting postdoctoral fellow) received the Shlomo Pines Memorial 
Prize from Hebrew University of Jerusalem, 2019.
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Glenn W. Most (external scientific member) was awarded a Chronoi Fellowship at 
the Einstein Stiftung, Berlin, in November 2020.
Gabriela Radulescu (predoctoral fellow) won the Sixth Russian-European Research 
Papers Competition for Graduate and Postgraduate Students, St. Petersburg, in 
November 2019.
Ohad Reiss Sorokin (visiting predoctoral fellow) received the Nathan Reingold  
Prize from the History of Science Society for his essay “The Early Biography of 
‘Intelligence’ as a Scientific Object: Alfred Binet’s Experiments on His Daughters”  
in 2018.
Jürgen Renn (director) was awarded the NOMIS fellowship, the Zeeman fellowship, 
and was appointed as Corresponding Member of the Deutsches Archäologisches 
Institut (2019).
Hans-Jörg Rheinberger (emeritus scientific member) was featured thinker at the 
Universität Göttingen in June 2019.
Sébastien Rivat (postdoctoral fellow) received the David H. Siff Award for the best 
paper in philosophy of science, Columbia University, in September 2019.
Jean Sanchez (visiting postdoctoral fellow) received the Young Researcher Award 
2020 from the Fondation Les Treilles, Paris. 
Dagmar Schäfer (director) was awarded the Gottfried Wilhelm Leibniz Prize by the 
German Research Foundation (DFG), 2020.
Mårten Söderblom Saarela (postdoctoral fellow) received the Taiwanese Ministry of 
Science and Technology Excellent Talent Award in 2020.
Xiaona Wang (postdoctoral research fellow) received the 2018 Charles Schmitt Prize 
for her article “By Analogy to the Element of the Stars: The Divine in Jean Fernel’s 
and William Harvey’s Theories of Generation” (Intellectual History Review, 2019).
Tracy Wietecha (visiting predoctoral fellow) was awarded the Johann-Lorenz-
Bausch-Förderpreis, Leopoldina Akademie Freundeskreis, Halle.
Norton M. Wise (visiting scholar) received the Sarton Medal, the highest award of 
the History of Science Society, for lifetime scholarly achievement, 2019.

Exchange Programs

The Institute maintains close relationships with universities worldwide in order to 
foster collaborative research projects and to facilitate teaching experience for our 
scholars who are not yet tenured. We have formal agreements on scholar exchange 
with three universities outside Germany and one with Bard College in Berlin on col-
laboration in teaching. The following MPIWG scholars participated: 

University of Sydney 
Elena Serrano (Dept. I), 2018; Maria Avxentevskaya (RG Krause), 2019; Martina 
Schlünder (Dept. I), 2020 (postponed).

Tel Aviv University 
Tamar Novick (Dept. III), 2018; Bernadette Lessel (RG Blum), 2019; Flavio 
D’Abramo (LMRG Ahlers), 2019.
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Bard College Berlin 
Maria Avxentevskaya (RG Krause), 2018; Edna Bonhomme (Dept. III), 2018;  
Elena Serrano (Dept. I), 2018; Mònica Colominas Aparicio (Dept. I), 2019;  
Helge Wendt (Dept. I), 2019; Maria Avxentevskaya (RG Krause), 2020;  
Flavio D’Abramo (LMRG Ahlers), 2020; Rocco Gaudenzi (RG Blum), 2020;  
Alberto Tiburcio (Dept. III), 2020; Tracy Wietecha (RG Krause), 2020.
 
Indiana University at Bloomington 
Giulia Rispoli (Dept. I), 2018.

Journalists in Residence

The Journalist-in-Residence program has drawn much attention to the Institute 
since it began in 2013. Coordinated by the Institute’s communications team, it sup-
ports journalism in the history of science, fosters communication with the broader 
public, and improves dialogue between the humanities, social sciences, and natural 
sciences. Journalists are chosen on the basis of their interest in the history of science 
and their journalistic credentials. They stay at the MPIWG for around two months, 
taking an active part in the Institute’s academic life, sharing their expertise in journal-
istic writing, and offering a workshop or seminar for scholars. 

Olivia Judson was hosted by Department I (January–March 2018) for the project 
“Writing and Publishing Books.” 
Julia Voss was hosted by Department II (April–July 2018) for the project “Is It a 
Story?” 
Anja Krieger was hosted by Department I (February–March 2019) for the project 
“Storytelling for Podcasting.” 
Laura Spinney was hosted by Department III (April 2019–May 2020) for the project 
“The History of Science behind the Front Page: Making Your Research Topical.” 
Siobhan Roberts was hosted by Department II (November 2019–January 2020) for 
the project “Annals of Scientific Storytelling.”
Rachel Waldholz was hosted by Department I (November 2019–January 2020) for 
the project “Tell Your Story: Presenting Research to the Public & Media.”

https://www.mpiwg-berlin.mpg.de/
journalists-in-residence
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