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Introduction

Since Galileo claimed that natare speaks in 4 mathematical lnguage snd
that its words arc circles, triangles, asd other geometrical fuees, the problem
of the relationship between mathematical formalism asd physical conceprs has
not ceased 1o interest physicists and epistemologists.

7. i used by Maxwell
a6d Willism Thomson to reach highly clabosated coaclusions on the nature of
the electromagneric ether, Tn more secent times, after the Bohr-Einstein debare

with his slmst platonic statemeats if equations work well in mathematics that
mesns that they are an expression of & physical truth. However, strange as it
fay scem, the usage of macrecopic physical models 23 formal or stuctural
analogs for the interpretations of microphysical entiries. {nucled, spins, eic)y
atill continues to be practised by physicists, cven. at the level of the more sophi-
sticated theories.

Thus, it is cvident that there are many reasons as to why histordans of
physics should attempt o illussate and to better forus. the problem. This is
in fact the program of the National Congress on Hissory of Physics held In Rome
in the fall 1984, and contained in the works published in the proceedings.
The historiographicael method of the so-called exses-in-history seeaxd to the
organizess s the most sulted approach on this circumsiance.

“The histary of the institutions, in which physics is cultivated and physicists
find theic material and intcllcttual supporr, is relevant for such approach, 1o
Fact, the history of the fornution of the professional figores of the experimental
and theuretical physicist in the ninewccath century Geeman scientiic ficultics
— by Armia Hermann — lics at the bottom of that change of contese
which produced the scccpuance and the development of theoretical physics as
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In the ninetecnth century, this rise of theoretical-physics to the status of &
professional discipline was prepared by . rich outburst of critical dialogs, on
¢ theoretical and meta-theoretical level, 2 propos of the mawre and significance
of mathecnatical theoraation in physics and s elatioaship o physical concepr.

Acoording to Giuli llo, this
carliez in time ven to the founders on the infinitesimal calculus, Barrow, New-
108, Leibnitz, Mac Latin, etc. One serious problem was presented, for instance,
by the formulation of 1 conccption of velocity (and its rate of change) which
could be mathematizable. Giorello's thesis I simed o demonstrate that physical
notions were often used 10 resolve doubes about mathematical puzzes rather
than viceversa, as it s ofien asserted.

In fact, mathematics in the physics field has difereat kinds of usage, ss Tvor
Grattan-Guinoess puts it His views ate cxemplified by bis original study of
the Freach commuaiy (1800-1830), in a period during which the seeds were
laid down for much of the lster developments ﬂ!w:hnmﬂnl—phksin A lasge
spectrum of different roles of mathematics in physical theories, is cxamined with
great fnsite, maging from the infinence of * L-n;nngu algebeaic idealogy
16+ Buler's geometrical tradition "

Earico Bellone it coavinced that the major diffeuley in building op plyis
— and in writing its histary — does not concern the different belicfs of scic
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centre de force ”, e1c, but the difficalty resides in establishing relations beeween
names and descriptions — the true core of physical theories. Models have the
function of allowing the passage from onc type of description — Le. molecules
a5 spherical pasticies — to the odhier — melecules a5 center of force — playlng
thus a stabilizing efect in the development of theorics.

The debate bevween modellists and mathernaticists has however warmed
up the discussions and the writings of philosophers and philosaphicaliy-minded
seicatists, One Important case, emblomatically represented by the diverging
opinions of Campbell aod Dubem, is illustrated by John Wormall. He compares
the different reactions of the two above mentianed scholars-vis a vis with an
interesting ease in history: ic. the Fresnel's wave-theory of light and he con-
cludess if it is true that the aim of physics is to exploit the predictive power of
matheratical theories (pace Duhem) and not to inveat madels in onder to
explain the unknown by the known (contra Campbell) it is however alio true
that particular madsls see oftcn a prerequisite to the discorery of mathematical
theorles. Th ing views of Dubem and Ca
by Wornll extresse aod abstzact positions. The examination of the historical
case teachies us that the vwo apposite positions never present themsclves in
isolation in the concrete procets of research, but interact with cach other in
onder to resch the optimam mediation,

In more than one occasion Maxwell theorised this fanction of models,
proposing as a truc aim of the enquiret the difficult balance berween the dangee
of mathematization and the excess of & aaive Faith in the rruthfulacss of physical
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Bypothescs. His own usage of a theory of dimentions in order to prove the
equality between the velosity of light and that of his clectromagnetie. waves,
i peﬂup-. an example of the fruitfulness of his balinced method,

The pre-history of the concept of distant simultanelry, an impressive se-
quence of problers and concepiions running back to ancent Gieck, clasdical
antiquity and middle-ages, shows bow ordinacy Baguage is capable of dealing
with complex problems in. the initial stages of the physical inquiry, Neither
Newton nor Leibitz succesded bowever 1o give these probloms the precise
formulation which they eeeived in modem mathematical physics and in the
theory of relativity, This is one of the many comments suggesed \:, the
highly scholar stand of Max Jammer's work, * Distant Simulancity...”. The
theantic conent of this work guins light snd depth through the vasicss of
faterests manifessed by the suthor, He guides the reader actoss the cultural
backgeound, toward the understanding of the mose technical parts of the piper,
iz m modem theasetical and pmb]m‘llm of dis

‘physics is utral — 25 one should
mndude from what bas. been semasked above — Tt it o ideologically
indiffezent, s Marcello Cini sesans to fmsply e bis paper. Cini llustraes throught
“his work the role of the leading scicatisis in establishing the * rules of the game "
20d thus contsol the changes. of physical theorics (with reapect to. Jobn von
Neumsnn and his widely acocpted. formalization of quastum mechanics).

We are convinced that the probiea of the relation berween mathematical
models and physical theorics is adeguatedly illustrated in the following pages.
We hope that this book will représent a valid lielp in our progeamm of bringing
the discussion a step farthes,
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