Renaissance Cosmology

Wednesday, September 30

Next Planetarium Shows: Tonight 7 pm, Tomorrow 7 pm

Reviver of “heliocentrism”:
Nicolaus Copernicus
(Polish: 1473 — 1543)

Basic structure of Copernicus’ model:




Geocentric model (Ptolemy):

o Earth in central location -

o Celestial sphere rotating about axis

> Sun orbiting around Earth

Heliocentric (Aristarchus, Copernicus):
> Sun in central location

o Earth rotating about axis

o Earth orbiting around Sun

Heliocentric model explains difference
between sidereal day (23 hr, 56 min)
and solar day (24 hr).

Solar & Sidereal
Days

«—to Virgo

«—to Virgo

Heliocentric model explains
retrograde motion of planets.




Heliocentric model:
distance from Sun to stars must be much
greater than distance from Sun to Earth.
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Since Earth orbits Sun, stars must show
parallax (a shift in apparent position)
over the course of half a year.

Observation: Parallax of stars is
too small to be seen by the naked eye.

Implication: distance to stars is several
thousand times Earth — Sun distance.

Cosmological Models:

Version 1.0:
“Superdome” model

Version 2.0:
Geocentric model

Version 3.0:
Heliocentric model




Radical aspects of Copernicus’ model:
Earth is moving.
Earth is not central.
Space is big — REALLY big.

Conservative aspects:
Stars still glued to celestial sphere.

Epicycles are still required.

Startling Realization!

‘Planets” (Mercury, Venus, Mars,
Jupiter, Saturn) are opaque spheres
orbiting the Sun — just like Earth!

Earth is a planet: no division between
“‘perfect” heavens and “corrupt” Earth.

Another Startling Realization!

Stars look small & dim because they’re
far away; they’re actually large, glowing
spheres — just like the Sun!

Sun is a star: universe is full of
glowing, spherical, Sun-like objects.




Early adopter of the Copernican model

Thomas Digges (English: 1546-1595)
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Cosmological model version 3.1:
Heliocentric, with no celestial sphere
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Infinite universe, filled with stars.

Nearby stars are brighter.
More distant stars are dimmer.

Very distant stars are too dim to be seen.

Johannes Kepler (German: 1571-1630)
discarded epicycles.

Kepler's 1st Law

of Planetary Motion:

Orbits of planets around

the Sun are ellipses with
the Sun at one focus.




Ellipse = oval built around two points,
called focuses (or foci).

Focus Focus
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Take a line from one focus, to any point on
ellipse, to other focus: length = constant.

Kepler's 2nd Law of Planetary Motion:
Planets move fastest when
closest to the Sun.
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Kepler's 3 Law of
Planetary Motion:

The square of a planet’s orbital period
is proportional to the cube of its
average distance from the Sun.
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