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“If we wish to see a period truly, we must not see it contrasted with our own, whether to its advantage or disadvantage: we must remember that, in every epoch, most people are ordinary people, concerned with their daily bread rather than with the great themes of which historians treat. Such ordinary mortals…”







-Bertrand Russel “Life in the Middle Ages”

How then does society progress? How does an entire population of such ordinary mortals mature and organize itself to increasingly higher levels of culture and production? How do societies collapse?

Along comes Kepler, who “gives rise to a powerful sense of wonder, which at length drives men to look into causes.”


Investigation of the heavens began thousands of years ago as no man can ignore their miraculous existence. As soon as the sun drops out of the sky a new world emerges in which the moon and stars make their sweep, a well organized beautiful ballet of lights. There can be no doubt as the nighttime sky dances about in perfect harmony that understanding this motion will bring man closer to the creator, but alas we can never really understand what exactly is going on up there. All we ordinary mortals can do is speculate as to where these stars are going to be tomorrow, a couple of years from now, or even the best making use of precise formulations can figure out where they will be thousands of years from now.

Because the heavens are perfect, those that study them are guided to success; farmers who have noticed the effect these gods have on their harvest, navigators who are tipped off as to the correct destination by the appearance of a familiar body, astrologers who can understand how these stars determine the destinies of people. Young lads who impress many a shepherds daughter with tales of the great Orion the Hunter, Taurus the Bull, or many of the other wondrous characters which make up this glittering canopy. Yes all of these men are led to victory and are esteemed as wise scholars of their day, but the philosopher, driven by true love for mankind and a desire to participate in the struggle by which mankind matures, is perhaps most perplexed by this challenge laid out as part of a continuing act of creation.
In western history, the leading current of science as far back as ancient Greece was defined in the Pythagorean and then later Platonic schools on developments from the Egyptian civilization. These individuals were investigating the harmonics of the universe from the standpoint of looking at the universal principles which cause such harmonic effects. In other words the physical reality which produces the shadows we experience through our senses as Plato so famously puts it in his Republic. Kepler himself notes that the Pythagoreans had been investigating relationships between music and planetary motion long before the period in which Kepler would take on Mars, though Kepler would later take this investigation of harmony to a new level. Thus a major attack on the school of Athens not only hindered science but hindered society for hundreds of years. For Aristotle, a student of Plato, to say the planets moved on solid orbs is to freeze creativity like Han Solo in carbonyte, and effectively kill god in the minds of men. It is just not excusable for someone, especially someone whose ideas will have an effect on entire populations, to accept this belief in solid orbs with individual gods rotating them as any sort of explanation for planetary motion such as Ptolemy did and as Copernicus did in excepting Ptolemy’s use of solid orbs. The philosopher would never except it, for he has different aims and would be quite happy with Tycho Brahes refutation of solid orbs from observations of comets passing through where they would be in the sky. Science must not be the art of explaining, but the art of discovering.
The first thing one may notice upon careful observation is that the sun and moon do not move exactly the same speed as the other stars. As the entire sky rotates they lag slightly behind, and the next day slightly more, and then a little tiny bit more after that. This motion of the sky as a whole is the first motion also called the apparent motion. If, on the other hand, one were to observe only the changes from night to night perhaps at the same time every night, so that the stars would be fixed and the moon and sun moving relative to them, the motion observed would be the second or proper motion. One may also notice a few planets here and there which are also moving relative to the fixed stars and are much closer than the stars. Some planets, Ptolemy might say, seem bounded by the sun. They are not always visible but when they appear, they appear in the morning right before the sun comes up or at night right after the sun goes down, soon disappearing themselves below the horizon. These planets- Venus and Mercury- the inferior planets, are in this way different from Mars, Jupiter, and Saturn, the superior planets which appear in the night sky separate from the region which the sun inhabits though periodically visiting. All of the “superior” planets start to retrogress at opposition with the sun, but the time span of the retrogression itself is different depending on the size of their orbits and the speed of the planet. Planets will also retrogress at different angles depending on which way the orbits are tilted. Mercury and Venus though, are never at opposition and are not visible for much of the time in which their retrogression would be occuring. The challenge, because we are so small and inside of the solar system, is to understand how things would look if we traveled far away and were looking down upon the solar system from the outside (physically this could never be done due to the brightness of the sun, but you get the idea).

This is why epicycles and mean suns were created, the idea being that we must figure out how to measure the non uniform appearances in sky through compounded uniform motions. “Copernicus strives to outdo Ptolemy in the uniformity of motions” as Kepler states in chapter 4 of the New Astronomy. The planet speeds up, slows down, gets closer and farther, even retrogresses. Because the planet appears to speed up and slow down, we have and epicycle on which the planet rotates around uniformly and a mean sun around which the center of the epicycle moves around uniformly. Thus from the point of observation when the planet is moving on its epicycle farther from the point of observation it appears slower and when closer it appears faster. At least this is the case when the sun is in the center of the model. Ptolemy, with the sun rotating, would have a mean sun and apparent sun rotating around the Earth, and only in the same spot of the sky at the line of apsides when it is closest and farthest from the Earth. The mean sun in this case would also represent uniformity from which the actual position of the sun may be approximated, and the epicycle would be used to explain the planet speeding up and slowing down. For Copernicus the line of apsides is also the slowest and fastest point of the orbit, but relative to the sun. In fact, both the Ptolemaic and Copernican models explain the same phenomenon pretty accurately, as well as Tycho Brahe’s model, but Kepler, a philosopher concerned with discovering truth develops his own hypothesis that the apparent sun is what determines the position of the planet. This, Kepler says can only be done by looking at the difference between the first inequality which each model explains in its own unique way, and the second inequality which presents singularities on the planetary pathway that may be compared with the singularities in the first inequality (the line of apsides). If one were to look at the first inequality alone there would be no difference between the line of apsides for the mean and apparent sun.
The way Bertrand Russel attempts to portray humanity is to basically deny what makes us human. He argues that the middle ages weren’t so bad, people were concerned about the same things they are concerned with now. This kind of thinking enslaves men.
Along comes Kepler, who “gives rise to a powerful sense of wonder, which at length drives men to look into causes.”

What does it mean to be human? Attempting to confine the physical world to some sort of  formulaic uniformity will never work no matter how precise it may appear because there is a higher species determining this physical world, with which only humans (as far as we know) may participate. This is what seperates humans from mortals, Bertrand Russel from humans, and Kepler from Copernicus, Ptolemy, and Tycho Brahe.
