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Waves of innovations



Waves of innovations: the ‘40s
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The 40’s: From small to big science: 
the Manhattan project



• James Conant (1893-1978)
• Chemist
• Military advisor to F.D.Roosevelt
• Head of NDRC Manhattam

Project
• President of Harvard (1933-53)

– SAT

– Core Curriculum

– 1945 Two cultures, Big and Small
science: Case studies in History of 
Science (for the Humanities)

• Vannevar Bush (1890-1974)
• Engineer
• Director of the Office of Scientific 

Research and Development
(1940-43)

• National Science Foundation
(1947)

• 1945: “As We May Think”: the 
Memex machine



From the 40’s to the 90’s: the cold 
war

Historiography: 
paradigms and 
thematics
– Kuhn, Archives

QM
• Heilbron, 

N.Wise, 
Buchwald

– Holton, 
Harvard Project 
(cold war)

• Brush

1957 Cambridge U. P, 1959.



The Structure dedicated to Conant

1962
1977

1993

Thomas Kuhn (1922-1996)



3 brands of Kuhnians

1979

2003

1995



The Project Physics Course

What I am recommending, 
especially in the third type of 
course, is what I call a 
connective approach to the 
teaching of science, and indeed 
of each field, not least as 
intellectual preparation for the 
student's later life. For 
historically, most basic findings 
developed not linearly, but as 
part of a constellation of an
interdisciplinary network

Gerald Holton
Berlin 1922-



From Vannevar Bush: Hypertexts and the web
Engelbart, Nelson,

Tim Berners Lee and CERN

Tim Berners-Lee (1955-)
WWW: 1980: Enquire); 1991: First web site at CERN

Douglas C. Engelbart (1925-)
1960’:Hypertext; 1969 Arpanet

Theodor H. Nelson (1937-)
1960: Xanadu; 1965: Hypertext



Limits to Growth/ No Limits to
Learning

• 1972: (D. H. Meadows, 
J. Randers, D. L.
Meadows)

• 1979: No limits (J.
W. Botkin
M. Elmandjra, M. 
Malitza) 



1979 Lyotard: the postmodern
condition



Waves of innovations: the ‘90s
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April 1996: Science Wars, a new 
version of the “two cultures” debate

• A Special Issue of Social Text
– The eighties saw the advent of the "Culture Wars," led by

Alan Bloom, William Bennett, Dinesh D'Souza, and others; 
now the nineties may bear witness to the "Science Wars," a 
conflict led by conservatives in science such as Paul Gross
and Norman Levitt against so-called science bashers. 
Science Wars presents research and commentary from
scholars in the U.S. and the U.K., including natural
scientists, sociologists, anthropologists, historians, and 
scholars in literary and cultural studies, to discuss the issues
raised by the current debate. 

• The Sokal hoax: Toward a Transformative
Hermeneutics of Quantum Physics



Unity? Construction?



Gender, Class, Religion, Ethnicity



2000: Steve Fuller
• “The seminal influence of Kuhn's The 

Structure of Scientific Revolutions on 
the history, philosophy, and sociology of 
science illustrates how changes in 
pedagogical demands can significantly
alter patterns of research. Kuhn's book 
was honed as a teacher in the General
Education of Science curriculum 
designed by Harvard President James
Bryant Conant, to whom Structure is
dedicated. The courses targeted non-
scientists who would have to make
policy decisions in the dawning `Atomic
Age', where science would play an
increasing role, despite the public 
skepticism generated by the atomic
bomb (which Conant administered). 
Conant wanted these future 
policymakers to be `connoisseurs' of 
science who understood problematic
Big Science as continuing the basic 
mindset of culturally valued Little 
Science. This partly explains why Kuhn 
presented science as following the same
stages, regardless of the specific
science and period under discussion. “
(Science and Education)



1995: Reductionism or emergence?



Reductionism or emergence?

45



Big science and 
reductionism: SSC 

defeated (1993)



CERN e Web



Processing power and information



Dangers of a new analphabetism



1996-2000: The Network Society



1994: Globalization

Non è un gioco a somma 
zero (non c’è un problema 
di competitività), ma la 
produttività premia i 
lavoratori con maggiori 
capacità tecnologiche



Clash of civilizations (1997 
Huntington) or communicative 

action (Habermas)



Waves of innovations: the 2000s
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2005: Globalization
“What Friedman means by "flat" is

"connected": the lowering of trade
and political barriers and the 
exponential technical advances of 
the digital revolution that have
made it possible to do business, or 
almost anything else, 
instantaneously with billions of 
other people across the planet. –

Globalization 3.0, as he calls it, is
driven not by major corporations or 
giant trade organizations like the 
World Bank, but by individuals: 
desktop freelancers and innovative 
startups all over the world (but
especially in India and China) who
can compete--and win--not just for
low-wage manufacturing and 
information labor but, increasingly, 
for the highest-end research and 
design work as well. (He doesn't 
forget the "mutant supply chains" 
like Al-Qaeda that let the small act
big in more destructive ways.) “



Dematerialisation
• Dematerialisation may refer to:
• Demat accounts - a type of banking account which

dematerialize the paper-based physical shares. 
• Teleportation - the movement of objects from one place to

another without travelling through space. 
• Dematerialization - the economic concept of reducing the 

quantity of materials required to serve economic functions
(doing more with less) 

• "the reduction of total material and energy throughput of 
any product and service, and thus the limitation of its
environmental impact. This includes reduction of raw
materials at the production stage, of energy and material 
inputs at the use stage, and of waste at the disposal
stage." 



A new scientific revolution?

• Quantification of the classical sciences
• Quantification of the baconian sciences
• Emergence of theoretical physics
• Relativity and quantum mechanics
• Big science
• Digitalization of knowledge



Digital Revolution 1
• Elementary particle physics
• Genome projects
• Virtual observatory



Digital Revolution
• Towards a Virtual Observatory

• "Virtual Astronomy, Information Technology, and 
the New Scientific Methodology“

• "Virtual Astronomy, Information Technology, and 
the New Scientific Methodology"

• European Virtual Observatory

• It is now possible to have powerful and expensive
new observing facilities at wavelengths from the 
radio to the X-ray and gamma-ray regions. 
Together with advanced instrumentation
techniques, a vast new array of astronomical data 
sets will soon be forthcoming at all wavelengths. 
These very large databases must be archived and 
made accessible in a systematic and uniform
manner to realise the full potential of the new 
observing facilities



Digital Revolution 2: Distributed
computing

• Obsevational astronomy

• Network computing

• Climate change

• Applied research: innocentive



Digital Revolution 2







Innocentive
Gli esperti esterni non sono come ve li aspettereste. Molti lo fanno per 

hobby, e questo non dovrebbe sorprendere, spiega Kaim Lakhani, 
docente di tecnologia e innovazione al Mit che ha studiato a fondo 
InnoCentive. “La forza di un network come InnoCentive consiste 
proprio nella varietà di background intellettuale”, precisa. Lakhani e i 
tre coautori della sua ricerca hanno esaminato 166 problematiche
postate su InnoCentive da 26 aziende diverse. 



2006



Web 2.0
• The digital world is 

witnessing and 
participating in a new 
revolution that goes 
under the name of 
“Web 2.0” and deals 
with “participatory 
media” and “social 
networking”; together 
with other relevant 
recent developments it 
can offer great 
opportunities for the 
international 
community of 
historians of science.



Communities
• Phenomenal rapid increase of sites that allow easy 

communications and exchange of information 
between members (like MySpace that has now 
reached 100 millions) 



Cooperative work
• New tools (like wikis) have led to new 

cultural projects that are used by millions of 
users daily and compete with well-
established ones



Indexing
Powerful instruments of “search and retrieve”
allow not only to find but also to reorder 
(for instance 
using “tags”) 
all sorts of 
Documents
From taxonomy
to folksonomy



A cloud of tags



Learning tools
• Lectures can be made available to all

through podcasts and videocasts



News available in real time 
(through “RSS” or “Atom”)

• Current Contents



New Alexandria
The digitalisation of millions of printed books, 

images, movies, music tracks could within a 
decade cover the entirety of humankind’s 
cultural production



The long tail
• Documents and books previously lost in 

“the long tail” acquire new importance



Quantity and not quality
• Citation index
• Google ranking algorythm



History of Science and Web 2.0
• Disciplinary, National and International

Societies
• DHST: countries, commissions, historians
• The new Web 2.0 project
• Pavia Examples



Tow. Web 2.0: www.dhstweb.org



An experiment: case studies in 
History of Electromagnetism

• First qualitative experiments
• The quantification of Volta and Coulomb
• The Galvani-Volta controversy and the pile
• Ohm and the laws of  circuits
• Electricity and magnetism: Oersted and Ampère
• Faraday and relativistic induction
• Weber, Clausius and forces depending on velocities and 

accelerations
• Maxwell, Poynting and local conservation
• Helmholtz, Clausius and the potentials
• Hertz’s experiments and his classification
• The theory of electrons of Lorentz



Primary sources: arch., docs, instr.



Second. sources: 5+1 vols, papers

• Volume 1

• Volume 2

• Volume 3

• Volume 4

• Volume 5

• Volta and the History of Electromagnetism



Educat. Res.: CD (3D), exhib, books



Web site; 60’ movie; videoconf.



Two 10’ videocasts:The Volta-
Coulomb and Galvani-Volta debate



A web community: 
http://dhstiuhps.ning.com/



Community



Community: Ning
• On Specific Topics
• Groups and subgroups
• Tags
• Forum
• Multimedia (movies, images, podcasts)
• Personal pages and members profiles
• RSS
• Widget
• Php personalization



A Wiki for scholars, teachers and 
students: http://dhst.wetpaint.com/



Wiki



Wiki: wetpaint
• Choice between Wikia (large communities) 

and Wetpaint
• Multimedia (int.+ext.): images (Flickr), 

movies (YouTube), etc
• Links (int.+ext.) 
• Attachments
• Tags
• Widgets (gadgets)



First attempts: class blogs and class 
communities

• History of Physics

• History of Science

• Digital Technologies 
for Education



Not only for the
DHST members

but for all Historians of Science

an invitation to join in



HoS: What role in a globalized digital 
world?

• Building a cultural international scientific community: 
DHST (individual members), HSS, ESHS, National 
Societies

• Making accessible the world’s cultural scientific 
inheritance

• Bridging the gap between science, technology and the 
humanities

• Revealing the connections between local and global 
histories of science

• Quality and not only quantity in the dematerialisation 
(from e=mc2 to search algorithms)

• Educational materials
• Open source and open access (Berlin declaration)



HoS and cosmopolitanism
• China: Needham
• India: Subharayappa
• Ottoman empire: Ihsanoglu
• Ethnosciences: D’ambrosio



“Basta leggere i libri apparsi 
recentemente su questo preteso 
scontro di civiltà per costatare 

che essi veicolano un'ideologia, 
e, per di più, poco raffinata. 

Soltanto un'autentica conoscenza 
storica può proteggerci da 

questo". 
Roshdi Rashed 2007



HoS: What role in a globalized digital 
world?

• Against clash of civilization
• Understanding and integration of scientific

traditions
• Cosmopolitanism
• Digital cooperation among disciplines, 

cultures, individuals



Clash or Integration?


