Issues of Ancient Astronomy (1)

Fundamental argument for the geocentric universe:

Seen by right eye

Motion of Earth should result in an observable
parallax, which was not seen.




Parallax Shift

Issues of Ancient Astronomy (II)

The retrograde (westward) motion of the planets




Introduced by Ptolemy (ca. A.D. 140)

The Ptolemaic system was considered the “standard
model” of the universe until the Copernican Revolution.

Nicolaus Copernicus devised the first
comprehensive heliocentric model

A planet undergoes retrograde motion as seen
from Earth when the Earth and the planet pass
each other




Tycho Brahe’s astronomical observations
disproved ancient ideas about the heavens

Johannes Kepler proposed elliptical paths
for the planets about the Sun

* Using Mars position data
collected by Tycho
Brahe, Kepler deduced
three laws of planetary
motion:

1. the orbits are ellipses

2. aplanet's speed
varies as it moves
around its elliptical
orbit

. the orbital period of a

planet is related to the
size of its orbit

Galileo Galilei
(1594 — 1642)

Introduced the modern view of
science: Transition from a
faith-based “science” to an
observation-based science.

Greatly improved on the newly

invented telescope technology.

(But Galileo did NOT invent the
telescope!)

Was the first to meticulously
report telescope observations of
the sky to support the Copernican
model of the universe.




Major discoveries of
Galileo (I):

» Moons of Jupiter
(4 Galilean moons)

+ Rings of Saturn

(What he really saw)

Maijor discoveries of Galileo (ll):

* sunspots (proving that the sun is not perfect!)

Major discoveries of Galileo (l11):

. Phases of Venus (including “full Venus”), proving
that Venus orbits the sun, not Earth!




First Drawing of the “Surface” of Mars

* Francisco
Fontana
(1636/8)

« Called spot a
“very black
pill”

¢ Oops.

Christiaan Huyghen

 Firstimage of a real
surface feature, Syrtis
Major
Note the polar cap in
the 1672 drawing!
Astronomers could
now estimate the
length of the Martian
day — similar to
Earth’'s

1659

Giovanni Cassini (1666)

« First noted polar cap

¢ Measured length of
Martian day to be
24h, 40m (2.5m too

long)




William Herschel (1780 or so)

¢ Determined that Mars
has seasons

¢ Axial tilt of 30 degrees
(off by a bit)

¢ Not much of an
atmosphere (by star
occultation)

1800s were busy!

Dust clouds
Melting of ice caps

“Green seas, red land,
and inhabitants”

“Or maybe vegetation”

“Canali” (Secchi,
Schiaparelli)

Moons
“Canals” (Everyone else)

Giovanni Virginio
Schiaparelli (1835-
1910)

edirector of the Brera
Observatory in Milan

*Adopted Secchi’s use of
the term ‘canali’

*Maps, maps, maps




“A Boston Brahmin...”

Born in 1855

Brother: Abbott, President of Harvard
Sister: Amy, poet and biographer
Studied Mathematics at Harvard
Travel




In search of clear skies

* Intimately familiar with Schiaparelli’s work

* Wanted a facility dedicated to the study of
the possibility of life on Mars




Paranal Observatory (ESO), Chile
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Mars Orbit

Atmospheric Detection

Canals and other features
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