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WHAT HISTORY ?

WHAT PHYSICS 2



History of physics, and science in general,
iS quite often presented in a distorted way.
Some authors tend to judge the past by using
only the present state of knowledge



Such an approach leads to a false picture of the

past, because all mistakes, wrong turns and blind

alleys which formed an important part of history
are neglected.

It results in a deformed representation of the
development of physics as an orderly, logical
progress which has always led
straight to its present state

Physics never developed in this way!



“The historian of science would lose immensely if he failed to
make use of superior modern knowledge to evaluate the
discoveries and theories of the past. But it is just in doing so
that he is exposed to the greatest danger. Because science does
genuinely progress by making discoveries and detecting
mistakes, the temptation is almost irresistible to regard the
discoveries of the past as simply anticipating and contributing to
the science of the present and to write off the mistakes as
leading nowhere. It is precisely this temptation, belonging as it
does to the essence of science, that can sometimes make it
more difficult for us to understand how discoveries and theories
were in fact made and were seen by their authors in their own
day. It can lead to the most insidious form of the falsification of
history.”

A. C. Crombie, The History of Science from Augustine to Galileo, p. 22



History should never be just
a list of names and dates

Old discoveries and ideas cannot be
appraised by using only the present
perspective and knowledge



We must try:

to look at the world through the eyes
of scientists who lived at a given time,

and

to understand the problems they saw,
the methods they used to solve them,
and the answers they gave at the time



Never !

trust historic information in physics textbooks

unless their authors had really studied
the history of physics



Physics is growing and changing all the time

Around the middle of the XX century we did not have

guarks, gluons, quantum chromodynamics,
iIntermediate bosons, electroweak theory,
transistors, computers, lasers, holography,
superconductivity at high T, fullerenes, quantum
wires and dots, nanotubes, graphene, pulsars,
guasars, magnetars, Higgs boson, gravitational
waves...



@DOIC - nature

”Physicks... 1s that Knowledge which leads us
to the Reasons and Causes of every Effect

which Nature produces.”
(1735)



Examples of physics
textbooks of the past



COMPENDIVM

NATVRALIS

PHILOSOPHIAEL,

'F A_V{l((,"‘IT-.ELM\:,
| )‘!'mu-( Caruevmus Mol |
] . !

 ———————— e -

confidcratione revi naturalium, carumq;

ad [unm Creatorem Y(‘.{J{;'fit‘v'.'(-, Pes fra-

L=

) J S ,’ - '
trem Franafcum Titcimammum Halle
s J
1(?;3r.'.'.',m'.fir.'.'; fratrum Mmorum., fan-
J o J

1 { )
ctarum [cripturarum apud Loua-

PARISIIS, z
AF\L‘ loannem Lo« lolcum ‘1‘1“””””‘.6‘ ‘.‘...f-"-l
Collegiy R emenlis, 1545

LIBRI DVODECIM DE

ORDO ET MATERIA

LIBRORVM DVODECIM
SEQVENTIVM.

soLiber primus traftat de principiis rerum natu.
ralium.

t& Liber{ecundus de caufisrerum naturalium,

1 Liber tertius,de motu & accidetibus eius.

y& LiBer quartus, de infinito, loco,vacuo,& tem.
pore.

s® Liber quintus de generatione & corruptione
rerum naturalium,
y# Liber fextus, de meteorlogicisimprefsionibus.
& Liber feptimus, de ceelo & mundo
¥ Liber oltavus,de anima in generali,& de potert
tiis vegetatiuis, deque longitudine & breuitate
vite,

¥® Liber nonus,de {enfibus exterioribus & corom
fenfibilibus.

¥ Liber decimus,de fenfibus interioribus, deque
fomno & vigilia.

# Liber vndecimus,de intellectu & pracellenti-
bus cius officiis.

& Liber duodecimus,de appetitu fenfitivo & vo-
luntatis pracellentia.



ARNOLDI SENGUERDIL
INTRODUCTIONIS
1 D)

PHYSICA M

LIBRI SEX,

Virrajscre
Apud  lommsx L Wasaree

AnnoM D © xLIV.

INDEX CAPITVM
LIBRI I

AP. I. D¢ Natura Phy-

fica. pag. 1.

Cap. 11, De Primcipiis
Phyficis. 10,
Cap. I1l, "D¢ Natura. 29,
Cap.1V. De Canfis externis, 4o,
Cap. V.De Quantitate.  45.
Cap. VI. De Finito & Infini-

to 49.
Cap. VII. “De Loco. §9.
Cap. VIII. De Vacno. 88
Cap. IX. De  AMotu. 96.
Cap. X. De Tempore. 110.

LIBR I1.
CAP. I. Dec AMundo., 119.
Cap. 11, DeCelo. 132,

Cap. 111, De Caeliorbibus 148.
Cap. V. De Stellis. 174
Cap. V- De Elementis in Ge-

nere. 164,
Cap. V1. De Elementis , ut funt
partes Munds. 177
LIBRI IIL
CAI’. I.De Oualitatibus _Al-
teratricibus, 207.

Cap.1l. De Alteratione. 2z2.
Cap. III. De Generatione er

Corruptione. 233.
Cap-1V. De Elementornm mun-

tua Tranfmutatione feu Ge-
neratione. 149,
Cap. V. De Miflione , feu Mi-
i Generatione, 257.
Cap. VI. De Temperamen-
tis. 273,
Cap. Vil. De <Mifls Interi-
. 286.

LIBRI 1V.
CAP. I. De Meteoris in Ge-
nere. 199,

Cap. 1. De Cometis. 308.
Cap. IIl. De Reliquis Meteoris

Tgnitis. 319.
Cap. IV. De Ventis, 33%.
Cap. V. DeTerre cMotu. 343.
Cap. VI. De Meteoris A-

queis. 352.

Cap. VII. De Meteorss Appa-

rentibus. 367.
LIBRI V.

CAI’. 1. De Terris, 381,
Cap. I, De Succis. 387,
Cap. 111, De Metallis. 394,
Cap. IV, De Lapidibus. 4o1.
LIBR VI
CJI’. 1. De Animati parti-
bus Effentialibus. 419.
Cap. II. De Anima Vegetan-
le. 433
Cap. I11. De Anima Sentiente
& Senfibusin Genere. 447.
Cap, IV. De Senfibus Exter-
nis. 458.
Cap. y. De Senfu Jnterno. 476.
Cap. VI. De Appetitu Senfits-
ve. 484.
Cap. VII. D¢ Facultate Loco-
motiva. 490,
C. V. De Vigila & Semno.q98,
C, IX. De uén'nu Ratronali.504,

FINTIS



Book 1 Contents
Introductionis ad physicam libri sex (1644)

On the nature of physics

On the principles of physics

On nature

On external causes

On quantity

On finiteness and infinity

On place

On void

On motion

On time

Book 2

On the world

On the heavens

On celestial spheres

On the stars

On elements in general

On elements, of which the world is built

Book 3

On qualities

On change

On generation and corruption

On transformation of elements or their
generation

On mixtures or generation of mixtures

On temperatures

On destruction of mixtures

Book 4
On meteors in general
On comets
On remnants of fiery meteors
On winds
On earth motions
On watery meteors
On apparent meteors
Book 5
On earths
On juices
On metals
On stones
Book 6
On main parts of animals
On experiencing soul
On experiencing
and senses in general
On external senses
On internal sense
On sensual desire
On ability to motion
On vigilance and sleep
On rational soul



Famous textbook of physics
- Traité de Physique
by Jacques Rohault
(Paris, 1671),
contained not only physics
in the present sense
but also
astronomy, cosmology,
meteorology, mineralogy,
geology, physiology, and
anatomy

(12 editions in French, 12 in Latin, and 3 in English 1671-1739)
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In the first half of the XVIIIt century there were
some textbooks of physics which did not include
biology, but it became common practice only
in the XIX" century

's of what we now

In the XVIIIth century some par
call physics, such as statics, hydro
hydro- and aero-dynamics, geo
were called "mixed math

- and aero-statics,

metrical optics,
ematics”

Physics textbooks in the XIXth century usually
included meteorology
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X X. Des Flusdes on général, it
X X1 De I'Aliondes Fluides qui vient de leur Pefinteur. 78
X X11 Dz Liqocurs qui coskent par kot trowa d'sa Vaiz, 383
XX 1L Des Jous d'Esn, 93

X X1V, Des Corgs plong® dess ks Liguides, & & Jour Pefacacer
fpofique, 153
X XV. D¢ PEaw. P

XXVL Ds Feu. o
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In the XVIIIt" century physics was divided into
general (physica generalis) and particular, or special
(physica specialis, physica particularis).

General physics dealt with common properties of all
bodies, that is: extension, impenetrability, mobility,
Inertia, gravitation

Special physics comprised phenomena and
properties by which bodies differed, that is
electrization, magnetism, hardness, transparency
etc.; also problems of astronomy, chemistry and
natural history



General physics included Newton’s mechanics
and all that which was the consequence and
development of ideas in his

Philosophiae naturalis principia mathematica

In the second half of the XVIII* century
chemistry, zoology, botany and mineralogy were
usually treated separately and special physics
comprised only the phenomena of heat, light,
electricity, and magnetism

However, because of the ignorance of the
principle of conservation of energy these topics
were not yet combined to form one consistent

field of science: physics in the present sense
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Other meanings of the word “physics”

COURSE
CHYMISTRY:

CONTAINING
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Program of the course

1. Physical sciences in Antiquity and the Middle Ages
2. The emergence and rise of modern science

3. Physics in the Enlightenment (XVIII* century)

4. The age of classical physics (XIX™ century)

5. The age of quantum physics (XX century)
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Introduction

Prehistory of science

Greek science

Science in the Middle Ages

From Copernicus to Newton

Newton’s Principia

Physics of gases and heat

Optics from Kepler to Newton
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