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With their landmark architectures, exhibitions and museums of science and technology partake in the spatial inscription of science in twentieth century landscapes. Unlike other beacons of progress, exhibitions and museums of science and technology double up, inside, as material arrangements of objects, visuals and texts aiming to confer meaning onto the modern world. They both embody and seek to order the spectacle of modernity while often being deployed with the aim of promoting particular visions of social and material progress. An approach sensitive to the material, spatial and experiential dimensions of displaying science and technology suggests that exhibitions and museums were in the twentieth century crucial sites for reflecting upon and promoting particular futures.

Thinking and writing in and with space

One way of exploring the meaning and significance of museums and exhibitions is to think of them as projects that essentially seek to materially inscribe science and technology in space. Long before exhibitions came to be perceived as media, museums were conceived as devices creating meaning through carefullyproduced arrangements of objects in dedicated spaces. 6 Ordering objects and specimens in space has long served the purpose not only of reflecting the current state of knowledge, but has been considered as a technique for producing learned knowledge. The unique materiality and organization of a building, a room, of a showcase frames spaces in a way that enables a correspondence to be established between the physical arrangements of artefacts and scientific conceptualizations. 7 This is perhaps most obvious in natural historians' careful layout of botanical gardens and plant collections that help produce and embody their systems of species classification.

Linnaeus characteristically wrote in 1790 that "order, the determination and the certain state of the objects are indispensable conditions for a [natural history] collection to have the degree of utility that can make it precious and confer onto it great interest." 8 This vision was powerfully expressed in Paul Otlet's Musée international project, discussed here by Yann Giraud and Loïc Charles, but also in the alignment of machines in the New York Museum of Science and Industry spaces in the early 1930s examined here by Jaume Sastre-Juan, that materialized an evolutionary conception of industrial innovation. intention of the exhibition makers into an array of unique narratives. [START_REF] Chaumier | Traité d'Expologie : Les Ecritures de l'Exposition[END_REF] The exhibition, and by extension the museum, is then not only the place where "spatialized thoughts" materialize, as Martha Fleming aptly puts it when she describes the chain of work that goes into making an exhibition, but it is also the place where visitors' own "spatialized thinking" unfolds, as they wander through the show. [START_REF] Fleming | Embodied Ephemeralities: Methodologies and Historiographies for investigating the Display and Spatialization of Science and Technology in the Twentieth Century[END_REF] Conceiving of science exhibitions and museums as spatial inscriptions, in other words, acknowledges and supports the view that these objects can be analyzed in a particularly fruitful way by focusing on spatial, material and experiential dimensions. [START_REF]As developed by ethnographic and material approaches to the museum by Tony Bennett[END_REF] It is no coincidence that two of the five authors in this collection are also exhibition makers, designer and curator of collections, whose historical work is informed by their experience of dealing with objects, spaces, and the experiences these can convey.

A further way of thinking of science museums and exhibitions as spatial inscriptions is to consider them, in the spirit of Marker's photo-novel, within the physical and cultural landscapes in which they are embedded.

Going back to the original definition of the museum not only as a collection of artefacts but also as designating the building housing it, we can explore the significance of particular architectural choices, such as the collaboration between Otlet and Le Corbusier here, or of their specific localizations in the economy of the city and the nation. [START_REF] Charles | Seeking the 'Museum of the Future'" (this issue). On the architecture of museums see Sophie Forgan, "The Architecture of Display. Museums, Universities and Objects in Nineteenth-Century Britain[END_REF] How were perceptions of science and technology transformed when their display moved in New York from the Scientific American to the Daily News and later to the RCA buildings in the Rockefeller Center? [START_REF] Sastre-Juan | Science in Action[END_REF] How did these structures contribute to embody and promote particular visions of science and society?

Focusing on materiality and space helps situate museums and exhibitions in the wider cultural, political and economic realm, in keeping with geographical approaches to thinking about the physical and imagined spaces that science and technology inhabit. 17 Conversely, such an approach anchors the analysis of broad political and cultural transformations involving science and technology in the concreteness of particular cases and practices, not only discourses. A wonderful example is provided here by Pedro Raposo's analysis of the visually jarring but ideologically coherent juxtaposition, just outside Lisbon, of the Manuelino-style Jerónimos Monastery housing the Portuguese Maritime Museum with the mid-1950s modernist building of the Calouste Gulbenkian Planetarium, two institutions charged by the Salazar regime with extolling Portugal's glorious maritime history.

18 Yet, as the authors here are keen to remind us, material devices, from the push-button interactive display and standardized typographic symbol to stone-heavy buildings, however immutable they might seem, can be invested with many different, even contradictory, meanings and purposes.

Exhibiting science and technology in the twentieth century

In the nineteenth century, displays of science and technology showcased progress while often serving concomitantly as tools for maintaining social order or fostering social reform. Exhibitions and museums were in part employed as "means of social adjustment" to help keep in check potential unrest in the wake of the rapid growth of urban populations and changes brought about by industrialization and colonization. They were designed to help populations make sense of, and accept, the massive contemporary transformations of labor and social relations.
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The display of science and technology in dedicated spaces continued to be dominated in the twentieth century by narratives of progress, both material and social, but with marked shifts in form, context and function.

It is this relatively less studied period that this collection of essays examines. This was a period of economic and political upheaval, with two World Wars and the Great Depression and later the rise of consumerism and leisure societies, but also a transformative one in the cultural realm with, in particular, the modernist movement in the arts and architecture.

The contributions brought together in this special issue focus on the middle decades of the twentieth century in a variety of (regrettably only) Western contexts, from New York, Brussels, Vienna, and Chicago in the The articles in this collection support the scholarship suggesting that by the twentieth century, most museums conceived their primary functions to be less collecting and knowledge production than exhibiting, spectacle and procuring pleasure as well as education to its visitors, culminating with the collectionless museum that is the Science Center. [START_REF] See | Exhibitions of Power and Powers of Exhibitions. An Introduction to the Politics of Display[END_REF] At the same time, museums and exhibitions continued to belong to a set of "cultural innovations" that fed and put on display a "culture of change" oriented towards the future, considered as a characteristic of modernity, that they often sought to make palatable to populations. [START_REF][END_REF] But the great exhibitions of the mid-twentieth century departed markedly from earlier ones in that they promoted ideologies rather than technologies, a form of "propaganda warfare" that preceded or substituted for actual warfare between increasingly polarized models of society, as demonstrated by the Estado Novo efforts in Portugal or the fascist E42 exhibition project for Rome. [START_REF] Kargon | Science, Fascism, and Foreign Policy: The Exhibition 'Scienza Universale' at the1942 Rome World's Fair[END_REF] In the twentieth century, exhibitions of science and technology partook in the great political and cultural battles of the age, they embodied different ideas about the place of science and technology in society while seeking to shape a new kind of citizen, e.g. Neurath's social museum idea first realized in the red Vienna of the 1920s, or the consumerist citizen promoted by the later installment of the New York museum as well as the 1939 universal exhibition in the same city.
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projects, were explorations both of the future of science, technology and society, and of the future of the museum. [START_REF] Charles | Seeking the 'Museum of the Future[END_REF] The twentieth century ushered the age of the "museum of the future", as elaborated by a long series of manifestoes starting with G. Brown Goode's "Museums of the Future" text of 1901 (of course, the museum of the future is also a museum, currently under construction in Dubai).

While the recurrent and by now clichéd association of the future with science and technology, as put on show in an exhibition, or better still a Science Center, might seem to speak of a fairly consensual idea about the future and about museums, they can in fact be seen to be responses to ambivalent attitudes in society. For many, the hope placed in science and technology was tarnished in the wake of the first and second World Wars, and later still with the awareness of environmental damage, making it increasingly difficult to sustain simple progressive narratives. [START_REF] Charles | Seeking the 'Museum of the Future'" (this issue). 29 On historical vs. professional discourses on modern museums, see Sally Gregory Kohlstedt[END_REF] Museums of the future were crucial as omnipresent horizons for many actors, whether they eventually materialized or not. To this day, museums enrolling and showcasing science and technology speak both to and of the future. The vast literature written to this day by museum professionals about the future of the museum, often in the form of manifestoes, continues to promote competing visions of the modern citizen, society and the museum in an age that always remains to be realized. 29 This also was a period of soul searching by professionals about the forms and functions of science and technology exhibits, as they were confronted, as cultural forms of expression, with the rise of new ways of medializing science and technology, with the mass media of radio, cinema and later television. From advertising techniques in the New York museum to Neurath's interest in visual forms of education using design for members of the public used to watching films, and to Otlet's reflection about the modularity and standardization of exhibition components, technologies of communication were crucial as alternatives or as potential instruments for twentieth-century exhibitions of science and technology. [START_REF] Charles | Seeking the 'Museum of the Future[END_REF] This warrants a revision of the simple narrative of the rise of the Science Center and interactivity in the twentieth century, which as Jaume Sastre-Juan persuasively argues here, is at best reductive. 31 "Interactive" devices could be of many kinds and serve very different purposes, but they all engaged with the future through the modern media of their times.

Chris Marker's La Jetée used the medium of the photo-novel to interrogate how both in museums and in films intricate webs of history, memory and anticipation were woven. In his last works, Marker chose to invest digital spaces, while continuing to engage with the museum world that had been his childhood passion. In 1997 he dedicated one of the seven zones of the interactive multimedia installation Immemory to a personal and imaginary museum that visitors could freely roam through. [START_REF]The original installation is now part of the Georges Pompidou National Museum of Modern Art collections (inventory n° AM[END_REF] In 2008, commissioned by the Zurich Museum für Gestaltung (design museum), he created the Ouvroir with the help of artist Max Moswitzer within the Second life metaverse, convinced that cyberspace was the ideal space for memory in the digital era. Should we see here the realization of "Neurath's and Otlet's dream of a flexible, boundaryless and reproductible museum"? [START_REF] Charles | Seeking the 'Museum of the Future[END_REF] In any case, Marker here again questioned in a premonitory way the future of the museum in its material form and as a cultural technique. When the crisis brought about by COVID-19 forced the temporary closure in 2020 of cultural institutions, the move to occupy online space accelerated. The International Council of Museums (ICOM) recommended following the advice of the Triennale's artistic director Lorenza Baroncelli to seize the crisis as "an opportunity to experiment with expressive languages that in a regime of normality we would never have had the courage to experiment" with. 34 ICOM produced a real-time online repository of initiatives born during the confinement, advocating putting collections online, the organization of virtual tours, a stronger presence on social media, the organization of Pinterest-curated exhibitions or increasing audience through the organization of social media competitions. Will the museum of the (not so far) future see these institutions that are, after all, repositories of our material culture undergo a paradoxical dematerialization of its spaces through modern technologies? Or perhaps rather, more accurately, should this process been grasped as yet another re-mediation of the cultural technique of exhibiting science and technology using the modern the tools and spaces of the age? [START_REF]On remediation, see the classic Jay Bolter and David Grusin[END_REF] 

  Pedro Raposo, "The Sphere and the Dome: The Calouste Gulbenkian Planetarium in Lisbon and the imperial Myth of the Estado Novo," History of Science (this issue). Fairs engaged with these transformations: Loïc Charles and Yann Giraud study Otto Neurath and Paul Otlet's plans for various museums of the future, Jaume Sastre-Juan analyzes the successive lives of the New York Museum of Science and Industry, while Pedro Raposo examines the mises en scène of astronomical and maritime history by the Estado Novo regime in Portugal. The issue closes with Martha Fleming's historiographical and methodological meditation about researching and writing about twentieth-century exhibitions of science and technology.
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to 1940s to Lisbon and Milan in the 1940s to mid-1960s.
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Three distinct projects are examined, that all
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See Jon Agar and Crosbie Smith (eds.), Making Space for Science. Territorial Themes in the Shaping of Knowledge (London: Palgrave Macmillan, 1998); Christian Jacob, Qu'est-ce qu'un Lieu de Savoir? (Marseille: OpenEdition Press, 2014) https://books.openedition.org/oep/423?lang=en. 18 Elena Canadelli, Marco Beretta and Laura Ronzon (eds.), Behind the Exhibit: Displaying Science and Technology at the World's Fairs and Museums in the Twentieth Century (Washington D.C.: Smithsonian Institution Scholarly Press, 2019). 20 More work needs to be done beyond this geographical remit, as for instance has begun for Japan with the work of Morris Low and Sophie Houdart. Morris Low, "Atoms for Peace in Brussels and Osaka: Word's

  [START_REF]On science, technology and futures[END_REF] "Cultural innovation" could also mark an exploratory attitude towards what could and should be said about science and technology and by what means, as Neurath and Otlet's eminently experimental enterprises demonstrate.

The characteristic form of the exhibition can perhaps be understood as a kind of writing in space. The product of an intention, that of its conceptors, an exhibition possesses all the attributes of a text -a text made of objects rather than signs, that arises from the installation (in the sense used in contemporary art) in a given space, of objects chosen, brought in and erected specifically to be experienced.

This literal museo-graphy is 6 On exhibitions as media, see Jean Davallon, "Pourquoi Considérer L'exposition Comme Un Média?,"
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