	ISSHPS – 2nd International Summer School for Sciences, History and Philosophy of Sciences & Science Education

    2017, 11st-12nd October, Lille, France 
	Abstract for Invited Lecturer



This is a Template. Please Use it to Write Your Abstract. 
Example Title: On the Emergency of Physical and Mathematical Objects in the 19th Century

Raffaele Pisano XE "Raffaele Pisano" 
Lille 3 University, France XE "Université de Nantes France" 
e–mail: raffaele.pisano@univ-lille3.fr
Abstract. Historical epistemology of science XE "Historical epistemology of science"  is one of the possible approaches to understanding the history of the foundations of science XE "science"  combining historical/epistemological aspects (primary sources, historical hypothesis, shared knowledge, epistemological interpretations) using logical and mathematical inquire. By following this historical–methodological standpoint, what are physics and mathematical objects in a theory? Generally speaking focusing on mathematical and physical quantities within experiments, modeling, properties, existences, and structures one can see some theories where physics and mathematics work in a unique discipline: physics mathematics (or mathematics physics). It is not a mathematical application of physics or vice–versa, but rather it a new way to work with science. New methodological approach to solve physical (in origin) problems where the quantities may be physical and mathematical at the same time (first novelty), measurements are not a priority or a prerogative (second novelty) to make a coherent physical science. It is a structured discipline on relationships of thought among mathematical quantities and physical structures (including logic and language) in order to “[...] reducing [experimental electric and magnetic] phenomena into scientific form [...]” (Maxwell XE "Maxwell"  1865, p 459). It has its own hypotheses, methods of proofs, internal coherent logic, where a change of mathematics produce a change in both significant physical processes and interpretations of physical quantities. Some theories became mechanical/rational/analytical, where principles ne présuppose aucune loi [object] physique and experimental studies were not in attendance. E.g.: Traité de Mécanique céleste (1805) by Laplace XE "Laplace" , analytical approach without considering nature of heat/experiments (1807; 1822) by Fourier XE "Fourier" , Ampère showed that a mathematical approach (1820; 1828) basing on previous Ørsted’s experiments (1820) where new and not mathematical interaction, outside of mechanical foundations, can be observed Nevertheless, the lacks of mathematical objects in Sadi Carnot XE "Carnot" ’s theory (1824) and in Faraday XE "Faraday" ’s Experimental Researches in Electricity (1839–1855) were emblematical expectations. Faraday without formulas introduced the basis for the concepts of field and vectors in electromagnetic induction theory. Differently, in late (electrothermal and) electromagnetic theory an advanced use of mathematics was presented (1864–1873) by Maxwell and mechanically (vortex) explain Faraday’s phenomena. 

In my talk, by following Maxwell XE "Maxwell" ’s physics mathematics, reflections concerning physical and mathematical objects differently used by Faraday XE "Faraday"  and Maxwell in their theories would be discussed. 
Selected References XE "References"  

Bussotti P, Pisano R (2014) Newton’s Philosophiae Naturalis Principia Mathematica “Jesuit” Edition: The Tenor of a Huge Work. Accademia Nazionale Lincei–Rendiconti Lincei Matematica e Applicazioni 25:413–444
Faraday XE "Faraday"  M (1839–1855) Experimental Researches in Electricity. 3 vols. Taylor, London 

Fox XE "Fox"  R (1974) The rise and fall of Laplacian physics. Historical Studies in the Physical Sciences 4:89–136

Gillispie XE "Gillispie"  CC, Pisano XE "Pisano"  R (2014) Lazare and Sadi Carnot XE "Carnot" . A Scientific and Fili XE "Lazare and Sadi Carnot. A Scientific and Filial Relationship" al Relationship. 2nd edition. Springer, Dordrecht

Maxwell XE "Maxwell"  JC (1865) A dynamical theory of the Electromagnetic field. Philosophical Transactions of The Royal Society of London XE "Royal Society of London"  CLV:459–512

Maxwell XE "Maxwell"  JC (1873) A Treatise on Electricity and Magnetism, 2 vols. The Clarendon Press, Oxford

Pisano XE "Pisano"  R (2012) Historical Reflections on Physics Mathematics Relationship in Electromagnetic Theory » In: Barbin E, Pisano R (eds). The Dialectic Relation between Physics and Mathematics in the 19th Century. Springer, Dordrecht, pp. 31–57

Pisano R (2013) On Lagrangian in Maxwell's electromagnetic theory. Scientiatum VI. História das Ciências e das Técnicas e Epistemologia. The University of Federate University of Rio de Janeiro Press, Brazil, 44–59

Pisano R (2017) A Development of the Principle of Virtual Laws and its Conceptual Framework in Mechanics as Fundamental Relationship between Physics and Mathematics. Transversal: International Journal for the Historiography of Science 2:166-203

Pisano R, Agassi J, Drozdova D (2017) (eds) Hypotheses and Perspectives in the History and Philosophy of Science Homage to Alexandre Koyré 1892-1964. Springer, Dordrecht

Pisano R, Bussotti P (2016) A Newtonian Tale Details on Notes and Proofs in Geneva Edition of Newton’s Principia. BSHM-Journal of the British Society for the History of Mathematics 31/3:160-178

Pisano R, Bussotti P (2017) The Emergencies of Mechanics and Thermodynamics in the Western Society during 18th–19th Century. In: Pisano R (ed). A Bridge between Conceptual Frameworks, Science, Society and Technology Studies. Springer Dordrecht, pp. 399-436

Pisano R, Bussotti P (2017) The Fiction of the Infinitesimals in Newton’s Works: A note on the Metaphoric use of Infinitesimals in Newton. Special Issue Isonomia in press
