Lecture 3.

1. Nicolas Copernicus

Nicolaus Copernicus (1473-1543) was the first Europeg
astronomer to formulate a modern heliocentric maafethe
solar system. His epochal booke revolutionibus orbium®
coelestium(On the Revolutions of the Celestial Sphgrés
often conceived as the starting point of modernoasimy, as ¢
well as a central and defining epiphany in all thstory of g
science.

- Heliocentric model
- Retrograde motion of the planets
- Distances to the planets

2. Tycho Brahe

Hailing from Scania, now part of modern-day Swednahe was well known in his lifetime as an
astrologer and alchemist.

- Geocentric model (the Sun and the Moon orbit thehEzghe rest of the planets orbit
the Sun)

- Very accurate and detailed observations of plametson

- Supernova in Cassiopeia, 1572

- Parallax (the change of angular position of twaoi@tary points relative to each other
as seen by an observer, caused by the motion abserver)




3. Johannes Kepler

Johannes Kepler (1571 — 1630) was a German mathematic
whose primary contributions to astronomy and aslysjizs were
his three laws of planetary motion. Kepler studied the
observations of the legendarily precise Danishoastner Tycho
Brahe, and found around 1605 that these obsergafiiowed
three relatively simple mathematical laws. Hifwee laws of
planetary motion challenged Aristotelean and Ptolema
astronomy and physics. His assertion that the Eaaved, his use
of ellipses rather than epicycles, and his proatt tthe planets'
speeds varied, changed astronomy and physics.

- Work for Tycho Brahe
- Distances to the planets
- Kepler's Laws:

1. The orbit of every planet is an ellipse with thensat one of the foci. An
ellipse is characterized by its two focal pointse sllustration. Thus, Kepler
rejected the ancient Aristotelean and Ptolemaic @ogernican belief in
circular motion.

2. A line joining a planet and the sun sweeps out equweas during equal
intervals of time as the planet travels along itkito This means that the
planet travels faster while close to the sun and/sldown when it is farther
from the sun. With his law, Kepler destroyed thestatelean astronomical
theory that planets have uniform velocity.

3. The squares of the orbital periods of planets @ecilly proportional to the
cubes of the semi-major axes (the "half-lengththef ellipse) of their orbits.
This means not only that larger orbits have longeniods, but also that the
speed of a planet in a larger orbit is lower thaa smaller orbit. His third law
is based on the foundation left by Copernicus, beede uses a mathematical
expression to show the correlation between T (fione@ne revolution) and D
(distance from the Sun).

4, Galileo Galilei

Galileo Galilei (1564-1642)was an lItalian physicist, mathematician, astronoraed

philosopher who played a major role in the sciantievolution. His achievements
include the first systematic studies of uniformbcelerated motion, improvements to the
telescope and consequent astronomical observatents,support for Copernicanism.
Galileo's empirical work was a significant brea@nfr the abstract Aristotelian approach
of his time. Galileo has been called the “fathemaidern observational astronomitie
"father of modern physics", and the "father of sc&'. The motion of uniformly
accelerated objects, taught in nearly all high sthemd introductory college physics
courses, was studied by Galileo as the subjectiménkatics. His contributions to
observational astronomy include the discovery @f fibur largest satellites of Jupiter,



named the Galilean moons in his honor, and the
observation and analysis of sunspots. Galileo aisked

in applied science and technology, improving cormapas
design.

- Jupiter satellites

- Moon surface (mountains and craters)
- Phases of Venus

- Sun spots

- Theory of tides

5. lIsaac Newton

Sir Isaac Newton (1643-1728) was an English physicist, mathematjciastronomer, natural
philosopher, and alchemist. His treatl®@losophiae Naturalis Principia Mathematicpublished in
1687, described universal gravitation and the tHeses of motion, laying the groundwork for
classical mechanics, which dominated the scientiiev of the physical universe for the next three
centuries and is the basis for modern engineekiegshowed that the motion of objects on Earth and
of celestial bodies are governed by the same seatfral laws by demonstrating the consistency
between Kepler's laws of planetary motion and heoty of gravitation, thus removing the last
doubts about heliocentrism and advancing the sfieergvolution.

- Optics and reflecting telescope
- Gravitation and its effect on the orbits of planets
- Mechanics: Newton’s laws



