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sformazione di tutti i dischi di tutto il mondo in un unico grande disco virtuale fruibile 
da chiunque in maniera semplice, la WWG ha trasformato una sostanziosa parte dei 
calcolatori della comunità scientifica in un unico grande virtuale e semplice erogatore 
di calcolo e deposito di dati. Il nome GRID deriva appunto dall’espressione inglese 
electrical power grid, che significa rete elettrica o più semplicemente griglia. I sistemi 
operativi e gli applicativi che utilizzano astrazioni dei componenti hardware fisici dei 
server resi disponibili in forma di risorsa hanno consentito sempre di più l’affermazione 
delle cloud (nuvole informatiche) che costituiscono un insieme di tecnologie che per-
mette di memorizzare/archiviare e/o elaborare dati grazie all'utilizzo di risorse hardware 
e software distribuite e virtualizzate in rete. Questa è attualmente l’eredità ricevuta gra-
zie agli sforzi realizzati nell’ultima parte del secondo millennio di cui oggi godiamo. 

Bibliografia 

Mastroserio P. (2014). I primi cinquant’anni del calcolo all’INFN di Napoli. La storia e 
le immagini dal 1963 al 2013. Napoli: Satura Editrice. 

 

 

Guglielmo Marconi and wireless telegraphy 

Renato Pucci - Dipartimento di Fisica e Astronomia “E. Majorana”, Università 
degli Studi di Catania, Italy; IMM-CNR, Catania - renato.pucci@ct.infn.it 
Giuseppe Angilella - Dipartimento di Fisica e Astronomia “E. Majorana”, 
Università degli Studi di Catania, Italy; IMM-CNR, Catania; INFN-Catania; 
CNISM, UdR Catania; Scuola Superiore di Catania, Università di Catania -
giuseppe.angilella@ct.infn.it 

Abstract: The contributions of Guglielmo Marconi (1874-1937) as a 
scientist are emphasized, against his often over celebrated skills as a mere 
inventor and manager. 
 
Keywords: Guglielmo Marconi (1874-1937), Wireless telegraphy, Science 
and society. 

It would be reductive to consider Guglielmo Marconi (1874-1937) as a mere inventor. On 
the one hand, it is almost universally acknowledged that he invented wireless telegraphy 
and radio transmission. On the other hand, however, his scientific contributions in these 
two fields are poorly known in Italy, and especially abroad. A few years ago, the well-
known American scholars F. Seitz and N.G. Einspruch published a book (1998), where 
Marconi is more celebrated as a manager. Being an effective manager is certainly an 
important pro for any scientist. However, that book is not fair enough towards Marconi’s 
scientific achievements. For example, these are not sufficiently emphasized against those 
of Popov, a Russian scientist who provided relevant contributions to wireless signal 
transmission, but who would not make that necessary leap forward which proved 
necessary for actual transmission at long distances. 

Following the acceptance, on July 2, 1897, of the first patent entitled Improvements 
in transmitting electrical impulses and signals, and in apparatus therefor (sic), on be-
half of the British Patent Office, Marconi actually demonstrated a remarkable initiative 
and managerial skills, such that one would nowadays expect from a young start-upper 
or developer of a spin-off. He considered the possibility of establishing commercial 
partnerships with several subjects, including institutional ones, and did not omit to an-
ticipate various legal, therefore more practical, issues. These had to be inevitably in-
volved in establishing a firm, which would be presumably destined to achieve an inter-
national reach (Valotti, Dalle Donne, 2015). Within just a month from the approval of 
the first patent, on July 20, 1897, the Wireless Telegraph and Signal Company, Ltd. 
was born, sporting a capital of 100,000 stocks worth one pound each. 
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Such managerial skills, certainly uncommon, tend to obfuscate Marconi’s scientific 
profile. The present authors therefore decided to initiate a correspondence with the 
authors of the aforementioned volume (Seitz, Einspruch 1998), with the aim of 
remarking the decisive contributions of Marconi’s with respect to those of his 
contemporaries, with reference to his patents. Seitz kindly replied that his omission had 
of course not been intentional, and that he had been not aware of those documents, 
which he would have referred to in a future edition of their monograph. 

The extraordinary character of Marconi’s work is not limited to the scientific 
implications (albeit fundamental) of his findings, and to his managerial skills, which were 
however instrumental towards the success of his inventions. Indeed, Marconi took 
himself constantly care of the extensions and the upgrade of each single part of the 
instrumentation, which led to new patents and to substantial improvements in the quality 
and in the extent of the transmission and receiving of signals. Brits used to refer to him as 
to “golden hands”, since Marconi was able to make any project of his to actually work. 
He was the first to apply the antenna and the earth plug to the transmitter, not only to the 
receiver, which enabled him to make use of wavelengths of the order of tens or hundreds 
of metres, rather than order of tens of centimetres, as it was in use among his 
contemporaries. Now, it is well known that waves with wavelengths of the order of a few 
centimetres would not be able to by-pass obstacles as high as a building, or as 
Pontecchio’s hill, close to where Marconi performed his first experiments, while the 
waves employed by Marconi were indeed able to overcome such hindrances. 

Immediately after the establishment of a first factory in Chelmsford, at the north of 
London, and after numerous experiments also in Italy, both in La Spezia and at the 
Quirinale palace in Rome, where he had the opportunity to be a guest of the sovereign, 
Marconi worked hard and continuously to the extension and the amplitude of the 
signals, first between the coasts of England and Ireland, then across the Channel. 

Through repeated tests and experiments, he was then able to reduce absorption 
effects considerably. Moreover, he studied different shapes of antennas, and realized 
that the wavelength of the emitted wave had a precise relationship with the length of 
the antenna itself. He had then to face the problem of interference between signals 
emitted by near sources and worked therefore on tuning, a technique which enables any 
emission to stay confined in a well-defined frequency bandwidth, thereby avoiding that 
they can overlap. These findings made it eventually possible to increase the power 
concentrated in the emitted signals. Similar results had in fact been obtained, 
independently, by the German researcher Karl Ferdinand Braun. Finally, Marconi was 
the first to courageously direct electromagnetic waves towards the sky (waves with 
short wavelength, this time), in the hope to collect them at the other side of the Ocean. 
This enabled him to achieve some quite spectacular results, which soon became very 
well known internationally, among which the switching on of the lights of Sydney’s 
municipality in Australia, via an electromagnetic impulse emitted on board of his yacht 
Elettra, at the moor in Genoa, Italy. Certainly, he was not aware of the existence of the 
Van Allen belt, yet to be discovered in 1958, which reflects the electromagnetic waves, 
thus enabling them to overcome Earth’s curvature. But fortuna audaces iuvat, and his 
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stubbornness, in conjunction with a numerous series of experiments, allowed him to 
exploit such a belt. 

Why, then, have Marconi’s discoveries been overlooked to the present extent, and 
it is only his successful public life that is emphasized? (see, e.g., Falciasecca, Valotti, 
2003). This is probably due to the poor public awareness and diffusion of information 
related to scientific culture in Italy. Overall science indeed does not seem to be of much 
interest for publishers. However, we surmise that political reasons could also have been 
the cause of this state of affairs. 

After being appointed as a senator in 1914, Marconi was politically linked to 
Francesco Saverio Nitti. During World War I, Marconi served in several important 
roles, and in 1919 he was amongst Italy’s plenipotentiary delegates at the Paris Peace 
Conference. On that occasion, Marconi broke off with Nitti, also because of the Free 
State of Fiume. Marconi developed a profound disappointment for that reason, and also 
because of the bankrupt of the Banca di Sconto, whereof he was president. As a 
consequence, in 1923 Marconi joined the Fascism. His relationship with the regime 
grew stronger when, in 1923, he married his second wife Maria Cristina Bezzi Scali, a 
member of the so-called Black Nobility, faithful to the Roman Pontiff. In 1928, 
Marconi was appointed president of the National Research Council (CNR). 

Not long before, the celebrated mathematician Vito Volterra had been ousted from 
CNR, as Volterra had subscribed Croce’s Manifesto against Fascism. In 1930 Marconi 
was also nominated president of the Italian Academy, which had been established to 
rule over the various academies in Italy. On the contrary, Volterra was dismissed from 
his role of the Academy of the Lincei, and even from his university professorship. 

Marconi, however, opposed to Mussolini’s will to merge CNR and the Italian 
Academy, and acknowledged their distinct functions and roles. He pursued a pro-
British attitude in foreign affairs, and never agreed with the Nazi persecution against 
Jews, from which he clearly stayed clear. Marconi’s political views are manifestly 
contradictory and would require a careful historical analysis, which has not been 
undertaken, to date. Regardless of his political choices, however, it seems legitimate to 
celebrate the inventor, who in 1909 was awarded the Nobel Prize for Physics, together 
with Braun. 

In conclusion, we would like to remember Marconi not just as the powerful and 
influential man, but as the twenty-years-old lad who, while performing physical 
experiments at Villa Griffone, was a continuous source of enthusiasm for people. 
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Abstract: René Thom contrasted the purely quantitative view of 
mathematics and sustained a conception of mathematics as a universal 
explication scheme reconciled with metaphysics. Actually, both Thom and 
Aristotle used the concept of edge or boundary in order to define individual 
realities through the forms which distinguish them topologically. Reality 
would then show itself through the distinctive forms it assumes, forms 
which allow one to build analogies between different things or different 
concepts or phenomena. Starting from this point of view, Thom studied the 
continuous crossing between spaces, even endowed with different 
dimensions (a research on the so called “cobordism” which yielded him the 
Fields Medal in 1958), until he singled out few universal forms representing 
catastrophes or abrupt transitions. Thom’s theory of catastrophes provides 
models or qualitative mechanisms rather than equations describing and 
predicting changes quantitatively, as it is not expected that a mathematical 
approach necessarily implies to quantify rather than to establish general 
relations. In particular, the base of the physical-mathematical synthesis is 
for Thom a metaphysics which carries out a universal unification need. 
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1. René Thom e la teoria delle catastrofi 

La teoria delle catastrofi elaborata da René Thom negli anni ’50 e ’60 del Novecento è 
sostanzialmente una teoria topologica dei sistemi dinamici focalizzata all’analisi dei 
cambiamenti repentini coinvolgenti un sistema sotto lo stimolo di agenti esterni, descritti 
da un certo numero di parametri (Arnold 1978). Si potrebbe dire transizioni di fase 
brusche, associate a singolarità o catastrofi appunto. Tale teoria fornisce un grande 
quadro interpretativo ed esplicativo della struttura della realtà in termini matematici 
topologico-qualitativi, quadro fortemente innovativo per l’epoca (Giorello, Morini 1980). 

Come emerge anche dal suo saggio del 1991 Prevedere non è spiegare (Thom, 
Noël 1991), con tale teoria Thom superava senza alcuna esitazione la concezione 
puramente quantitativa della matematica come mero strumento di calcolo e di 
previsione esatta, in favore di una concezione della stessa quale schema esplicativo 
universale riconciliato con la metafisica. In particolare riconciliato con la metafisica 
ontologica aristotelica, da tempo invece considerata contraria alla trattazione 




