The Origins of Modern Astronomy:

Astronomy before Copernicus
Astro — Chapter 3-1




e Astronomy as a science dates back thousands

of years to ancient Egypt, Greece, and
Mesopotamia.

* |t also originally included Astrology, the telling
of fortunes from celestial movements.




~* Many astronomers through the years have run
into resistance as they proposed ideas that
‘went against the cultural norms, religious
bellefs and the current understandmg of
| Earth s place in the unlverse




* As we continue to study astronomy and gather
new information, we encounter our own set of
problems, but any new knowledge helps us
find our place in the cosmos.

~* [tis always good to see how we got were we
~are and what steps have been taken along the




 We will look at a few astronomers through
history to get a glimpse into some of the most
important discoveries, theories and errors in
thought.
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Astronomy before Copernicus

 The Copernican model of the universe is used
as a major point in the history of astronomy,
but we must look back in recorded history
before him to see why he was important.




 Ancient Greece was the home of 2 of the
earliest major astronomers

1. Aristotle

2. Claudius Ptolemy




Aristotle

* Greek philosopher (384-322 B.C.)

* |t was believed that the heavens were perfect,
and since the sphere and circles were the only
perfect geometric shapes, the universe must
be made of such geometry.

* |n Aristotle’s day there were three important
ideas that existed about the universe.



1. The Earth was the
center of the universe and
everything revolved
around it, in circular paths
at constant speeds.
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2. As viewed from Earth, planets seemed to
follow complicated paths in the sky.

- Retrograde motion — apparent backwards
motion of a planet




3. There were uniformly rotating circles rotating
around circles.

— Epicycles and Deferents
- These were adjusted to account for the

retrograde motion of the planets
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Claudlus Ptolemy

. leed 500 years after Arlstotle

e \Was a mathematician interested in accuracy
vs. philosophical questioning.




* Invented a
mathematical
model to
describe the
motions of the
planets within
Aristotle’s
framework.

PTOLEMAIC MODEL

GEOCEMTRIC 29.5 years
&11 periods are sidereal,
true 360 deg
revolutions
measured
with
respect
toa
fixed
line
ar
star

Saturn

WENUS

225 days

Mercury
54 days

Direction of Revolution toward east, countercliockwise

as seen from abowve the north pole.
Claudius Ptolemy {ca. 100 - 170 A, D), Alexandria. Published synthesis of greek
gstronarmy in the “"Almagest™.



* Ptolemy “moved” the Earth a little off center
~ from the axis of rotation of the universe.
* This relocation, made possible a bit of variation

in the speed at which a planet moved.
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* His “adjustment” matched much better with
~ the observed motions. ' |
Phases of Yenus in Ptolemeic System
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* Ptolemy’s model was later updated centuries
later to account for accumulated errors over
time and adjusted for orbit size and rates of |
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