Historical Astronomers

Pythagoras (500 BC)


Greek philosopher


Believed that circles and spheres were “perfect” heavenly forms: thus the Earth must be a sphere (since the Earth was “obviously” at the center of the Universe).

Aristotle (300 BC)


Greek philosopher


Described 3 types of evidence indicating the Earth was a sphere:


1. Lunar Eclipse always showed a curved shadow of the Earth.

2. The altitude of the North Star changes as we travel north, suggesting that the Earth’s surface is curved.

3. As a ship sails over the horizon, we lose sight of the hull before we lose sight of the sail.

Aristarchus (250 BC)


Greek astronomer


Calculated that the Sun in larger than the Earth and believed that the Earth goes around the Sun.  Critics doubted that the Earth revolved around the Sun because of the lack of visible parallax.

Eratosthenes (200 BC)


Greek mathematician


Calculated the circumference of the Earth.  Used the fact that the Sun’s rays hit the Earth’s surface at different angles on the same day at different latitudes.  Sunlight shone directly into a well at one location but cast a shadow from a stake at another location.  The length of the shadow compared to the length of the stake allowed Eratosthenes to calculate the angle at which the rays of the Sun struck the Earth.

Hipparchus (150 BC)


Greek astronomer, living in what is now Turkey


Greatest of the ancient astronomers.  Made a catalog of over 850 AOs.  Invented a scale of magnitude: 1 = brightest to 6 = dimmest.


Noted that the North Celestial Pole had changed during 150 years of recorded observations.  Realized that the Earth wobbled like any spinning object.  This wobble is called precession.

Ptolemy (140 AD)


Greek cosmologist, living in Egypt


Didn’t plot the position of AOs.  He invented a cosmology to explain their behavior.  He put together ancient sources to create a Geocentric Model of the Universe.  


His model included:  

1. Earth was the center of all motion

2. Everything moved around Earth in circular orbits
3. Planets (but not the Sun or Moon) also move in epicycles, circles within circles.  Ptolemy invented this idea to try to explain retrograde motion of planets.  Planets usually shift position to the East from night to night.  Some planets stop moving east and begin moving west for a while, then reverse again and move east from night to night.  This reversal of motion is called retrograde motion and is impossible if planets revolve around the Earth in a single circle.

Ptolemy’s cosmology was accepted until the Renaissance.  It survived the Dark Ages in Arabic countries in his book called the Almagest.  His ideas were adopted by the early Catholic Church in Europe and remained official doctrine, with almost as much authority as the Bible.
Copernicus (1473-1543)


Polish doctor, lawyer, and Church official and amateur astronomer.


Studied the Ptolemaic model and found it difficult and inaccurate.  Knew there must be a simpler model.  Copernicus was able to explain the motions of planets, including retrograde motion by using a Heliocentric Model of the Universe.  His model was based on the idea that the Sun is the center of the Universe and everything, including the Earth, goes around the Sun.  Copernicus was able to explain retrograde motion by describing the fact that planets move at different speeds.  The speed of a planet is inversely proportional to its distance from the Sun.  Thus a planet seems to go into reverse when the Earth passes by it in its orbit.


Copernicus wrote a book called De Revolutionibus, but did not publish it until he was dying, because he was afraid of being accused of heresy, the crime of disputing official church doctrine.


The ideas of Copernicus made astronomy much simpler, but more evidence was needed for astronomers to accept his ideas.  This evidence was first provided by Galileo.

Galileo (1564-1642)

Galileo did not invent the telescope, but in 1609 he became the first person to use the telescope for astronomy.

Galileo make a number of discoveries with the telescope:

1. He discovered moons orbiting Jupiter.  This showed that the Earth is not the center of all motion.

2. He observed the phases of Venus.  This was predicted by the heliocentric model, but not the geocentric model.

3. He observed mountains, craters, and what looked like oceans on the Moon.  He saw that the Moon was a world, not a perfect, heavenly light.

4. He also found imperfections on the supposedly perfect body of the Sun.  He discovered sunspots, and found that the Sun rotated, like an ordinary, material object.

5. He resolved the Milky Way into a multitude of stars, showing that stars were more distant than had been imagined, and that some of them were not visible to the human eye.

Because of his discoveries and his writings, Galileo was convicted of heresy in 1633 and sentenced to “house arrest” for the remainder of his life.  During this time Galileo went blind, but continued writing.  His works became known in spite of his house arrest.  Galileo’s case was taken up on appeal in the Catholic court system, and his conviction for the crime of believing the Earth revolved around the Sun was overturned in 1992.

