Ancient astronomy Part 4  Ancient Greek astronomy: where philosophy was added to the mix and cosmology was born
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Hellenistic geocentric model

Hipparchus

The word ‘Greek’, here, refers not just to the country of Greece, but, more widely, to astronomy texts written in Greek, the language of scholarship used throughout the larger Hellenistic world.  Most ‘Greek’ astronomy was actually undertaken in Alexandria in Ptolemaic Egypt.

The era of Greek astronomy is considered to be a major phase in the history of astronomy because it went beyond observation to start seeking a rational, physical explanation for celestial phenomena ie. cosmology.  Ideas about the cosmos existed in the Hellenistic world from as early as the 6th and 5th centuries BCE.  Over time, philosophical schools and universities developed, where thinkers like Aristotle and Socrates led thinking on the nature of the universe and of our place in it.  The essence of their approach was to ask what underlay the things observed in nature, like the motion of planets.  This expanded thinking formed an important link between earlier Babylonian and Egyptian astronomy, upon which Hellenistic astronomy was built, and later Indian, Islamic and Western European astronomy, which it informed.

In addition, the Greeks built on and expanded existing astronomical knowledge.  Many star names and present northern hemisphere constellations derive from Greek astronomy.  As early as the 7th century BCE, writers like Homer and Hesiod referred to several celestial objects including the constellations Bootes, Orion and Ursa Major, the stars Sirius and Arcturus, and the two main star clusters in Taurus, Hyades and Pleides.  They also hinted at a rudimentary cosmology of a flat earth surrounded by an ocean river.  While some stars rose and set into this ocean, others were always visible.   

Although they had been identified by earlier cultures, the name ‘planet’ derives from the Greek word for ‘wanderer’, so-called because astronomers noted how they appeared to move across the sky compared to apparently stationary stars.  It took a while for them to realise that the morning and evening stars were the same planet, Venus.  They gave the planets names drawn from Greek mythology, names which the Romans later converted to the equivalents from their own mythology and which are still in use in English today.  Like earlier cultures, the Greeks also developed a calendar based on the cycles of the Sun and Moon.

In the Hellenistic world, astronomy was a branch of mathematics, something which fostered the use of geometric models to describe the cosmos and the appearance of celestial motion.  In the 4th century BCE, Plato proposed that the seemingly chaotic movement of the planets could be explained by combinations of uniform circular motions centred on a spherical Earth.  One mathematician who responded to this was Eudoxus, who assigned a planet to each of a series of concentric spheres, each with a different period of revolution.  It was a far from accurate model, but it started a tradition which others followed.  Aristotle was one of those who later expanded and refined this model into his well-known geocentric model.  The premise underlying this was a core philosophical position which demanded that constant speed of circular motion should be able to explain all observations regarding planetary motion.  This belief was based purely on non-mathematical aesthetics and had no experimental backing.  

Also in the 3rd century BCE, Aristarchus of Samos proposed an alternative, heliocentric, model of the solar system, placing the Sun at the centre.  However, the dominance of Aristotle in the Hellenistic scientific and philosophical world meant that the geocentric model dominated, becoming increasingly complex as astronomers and mathematicians strove to address its deficiencies when compared with observed planetary motion eg Ptolemy’s inclusion of complex epicycles.  Aristotle’s world-view of a universe in which everything had its natural place with a changing Earth surrounded by eternal, perfect and incorruptible heavens was not seriously challenged for almost another two millennia when, in the 16th century, Copernicus contested the established acceptance of the geocentric model.
Another well-known Greek astronomer was Hipparchus. Working during the 2nd century BCE, he placed Greek astronomy on an even more scientific footing, introducing arithmetic and early trigonometry into the discipline.   Making accurate observations, he put together a catalogue of 850 stars in which he gave their co-ordinates and divided them into six magnitude classes.  Ptolemy later incorporated the catalogue in his famous Almagest.  Hipparchus also recorded very accurate measurement of the precession of the equinoxes, the length of the year, and the distance of the Moon from Earth (based on observation of eclipses).

Hellenistic astronomy is known to have reached as far as India.  One area of influence was in the design of sun-dials, and a number of Greek treatises were translated to Sanskrit in the 2nd century BCE.  
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