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Galileo GALILEI (1564-1642)
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born in Pisa (Italy)

Duomo
observes oscillations of lamp  clock
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studies free fall by dropping objects from leaning

tower
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1610 Galilei publishes

“Sky messenger”

Observes sky using TELESCOPE
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TELESCOPE

Shop of Optician 16th century.

1608 Holland Lippershey

Patent request - refused

telescopes sold on various markets throughout
Europe
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1609 Della Porta writes to Galilei

who constructs one of his invention
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Proposes as “secret weapon” , to city govern-

ment of Venezia

Appointed for life at Padova university.

9



Astronomical Observations

1609 Thomas Harriot observes

Moon
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Galilei “sells” Jupiter moons to Medici dukes,

rulers of Firenze

Panorama of Firenze ( = Florence)

11



Firenze Palazzo Vecchio (local government)

12



David of Michelangelo
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Duomo Santa Maria del fiore
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Firenze ruled by Medici family
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1610 Galilei Sidereus nuncius
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Observes Jupiter

4 “Medicean stars” – moons of Jupiter [27]
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Galilei “Science Advisor” of

Grand Duke

Cosimo II Medici
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notes : Red Spot turns

⇒ Jupiter rotates
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observes Moon-like phases of Venus

∼ like Moon

Considers as proof of Copernican system .
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• Saturn planet with “ears”
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• Moon
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Leonardo da Vinci 1506

thought the Moon was flat, illuminated by

reflexion on surface of water
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Galilei 1609 : observes Mountains on the Moon
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Galilei mesures the heights of the mountains
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At half-moon : enlighted points in shade =

mountain peaks . Distance from border illumi-

nated/obscure

DC ≈
1

20
× CF. (1)

Pythagoras’ THM

(DA + AE)2 = DC2 + CE2 ⇒ DA ≈
DC2

CF
(2)

DC ≈ CE/10; CF ≈ 2/7(Earth’s diameter)

DA ≈ 1
700 × (Earth’ radius) ≈ 9,1 km (3)
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• Milky Way splits into a multitude of stars

Orion constellation 9 → 80 stars
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Dunhuang star map (Tang period ≈ 600)

Mogao Caves
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Mogao Caves
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Orion cloud
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Pleiades 7 stars → 36
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DYNAMICAL DESCRIPTION

ISAAC NEWTON (1642 - 1727)

36



Trinity College, Cambridge

Great Gate – founded by Henry VIII in 1546
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River Cam (in “backs” of Trinity)



Wren Library
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Wren Library Interior
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plague years 1665-1666 Newton
takes refuge in countryside

Fall of APPLE & motion of MOON : same causes ?

“In the same year I began to think of gravity extending
to ye orb of the Moon . . .

. . . and thereby compared the force requisite to keep the

Moon in her Orb with the force of gravity at the surface

of the Earth, and found them answer pretty nearly.
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Story of discovery recounted by William Stukeley

Mémoirs of Newton’s life 1752
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“after dinner, the weather being warm, we went

into the garden, & drank thea under the shade

of some appletrees,

he told me, he was just in the same situation,

as when formerly, the notion of gravitation came

into his mind.
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“why should that apple always descend perpen-
dicularly to the ground,” thought he to him self

. . . the reason is, that the earth draws it. There
must be a drawing power in matter.

. . . if matter thus draws matter; it must be in
proportion of its quantity. therefore the apple
draws the earth, as well as the earth draws the

apple.”
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Trinity College Cambridge
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Apple tree in front of Newton’s window
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Trinity College Chapel, Great Court, fountain
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Trinity Fellow’s Green
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1671 Newton invents

mirror telescope
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Newton’s telescope (replica)
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1680 Comet
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Edmund Halley

what is the form of the comet’s trajectory ?

– before Kepler : disagreement

Aristoteles, Galilei: atmospheric phenomenon.
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• Tycho de Brahe 1577

believes orbit is circular
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1607 Kepler

Harriot Longomontanus

observe “Halley’s comet”

Kepler 1609 Mars observations  planets fol-

low elliptic trajectories . For comets ????
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1618 appears new comet.

1619 Kepler : straight trajectory
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atmospheric — circular — straight ???
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1684 : Halley visits Cambridge. Newton : “has

resolved the pb of planetary motion, but mis-

placed his notes ”

November 1684 : Newton

sends 9 pages in latin to Halley (asking him

not to make it public). Continues to work out

details.
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1687 “Principia. . . ”

LAW OF UNIVERSAL GRAVITATION deduced

geometrically from empirical laws of Kepler .
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I deduced that the forces wch keep the Planets in their

Orbs must reciprocally as the squares of their distances

from the centres about wch they revolve

F ∼
1

r2

Also studied by Hooke (no picture !) Halley

Wren

Huygens
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1687 Principia : shows that the trajectory of the

1680’comet is a parabola

Newton proves that all trajectories are conic

sections, with the Sun in their focus. Forme

depends on the excentricity e

• e = 0 circle

• 0 < e < 1 ellipses

• e = 1 parabola

• e > 1 hyperbola
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Halley continues to study the “comet of 1682”
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Halley’s tables of observations
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previous apparitions : 684

1066

Bayeux Tapestry [conquest of Brittany by the

normans] [also seen in China !]
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1038 Byzantine princesse Anna Comnenos re-

ports

1145 Canterbury

1301 Giotto
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Newton’s statue in Trinity College Chapel
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YOU ARE WELCOME TO CONTACT ME:

email: horvathy@univ-tours.fr
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