Lara O’Connell

Kepler Part I
1. Who does Kepler say referred to a relationship between music and planetary motion before him.

The Pythagoreans.

2. What is the essence of disagreement between mean and apparent sun? How do you calculate the mean sun?

The disagreement is that the mean sun, which is an imaginary point with no body, moves the planet. Ptolemy, Copernicus, and Brahe say that the planets know to go around a point that doesn’t exist. The theorists falsely explain what causes the planet to speed up when it approaches the sun and slow down when it goes away from the sun, for it’s impossible for a force to exist within a point which has no body, which is the mean sun. Kepler says that the planets move around the apparent sun, which has a body and thus is able to contain a force, which the planets are guided by. 

The theorists are also saying that the sun doesn’t move, for they calculate the mean sun by taking the average of the sun’s ecliptics in the same constellation over many years. The sun’s ecliptic will be higher or lower in that given constellation than the previous year, but they just average them together, which says that the sun’s ecliptic doesn’t move.

3. Why were epicycles hypothesized?

Epicycles were hypothesized to explain the speeding up and down of the planet. By having the planet travel along the part of the epicycle that is close to the observer, it explains the appearance of the planet speeding up. For when things are closer to you they appear faster. However when the planet is traveling on the part of the circle that almost appears like a straight line to the observer (it’s far away) the planet will appear slower, and this thus accounts for the slowing down of the planet. I can’t really explain this very well, the Microwave Experiment with a Cup is my explanation.

4. What paradoxes in the observed sky did ancient man have to consider to hypothesize the different celestial motions?

During daily motion, you see planets and stars all moving westward but when retrograde occurs during daily motion you see the planet going faster than the stars, but this doesn’t occur all the time. So what would explain this sometimes speeding up of the planet. During proper motion, you see the planet moving eastward (but you saw it moving westward during daily) but then during retrograde the planet moves westward and backwards. You also see the planet make a loop in the sky. So ancient man had to struggle with why the 2 motions seem to contradict themselves (for one the planet appears to go west and the other east) and what causes the planet to have different motion at certain times.

5. How do you determine a line of apsides with respect to the mean and to the apparent sun?

To determine the line of apsides with respect to the mean sun, you draw a line through the equant and through the observer (mean sun) and extend this line to aphelion and perihelion, which would be the points that the extended line hits on the mean sun’s eccentric. To determine the line of apsides with respect to the apparent sun, you do the same thing except draw the line connecting the observer which is the apparent sun to the equant. However there’s probably another way because if you use the apparent sun, you’d reject the equant, and you’d probably do some type of calculation. Also there should be another way because the line of apsides wouldn’t always pass through the equant.

6. What is Kepler saying about the problem of solid orbs and the physical hypothesis of Copernicus?

Kepler says that the physical hypothesis of Copernicus is only valid if you grant solid orbs, for without the solid orbs, Copernicus’s hypothesis is just ridiculous. For in Copernicus’s hypothesis, the planet has 3 minds that govern the movement of the planet and the 2 epicycles, and each mind has to pay attention to its own center while taking into account the motion and speed of the other epicycles. Also these minds don’t have bodies. And it was already proven by Brahe that the use of solid orbs is invalid, because comets and other things would have crashed into them and broken the orbs.

7. Why is Kepler saying that whether the mean or the apparent sun is the source of motive power cannot be determined by looking at only the first inequality?

When Kepler switched the observer from the mean to the apparent sun, in regards to the first inequality, he demonstrated that the models were almost perfectly equivalent, and that the discrepancy was extremely small. Thus he needs to look at the second inequality because the discrepancy is much greater.

8. Why and in what way does Kepler think he can test his hypothesis, even though the three fabled astronomical models in his time all predict the determining positions of Mars actually observed within observable bounds?

Kepler thinks that he can test his hypothesis by proving that the 3 models are equivalent and then demonstrate the discrepancies that they have when the mean sun is switched to the apparent sun. He demonstrates that there are physical objections when the mean sun is used, but when the apparent sun is used these objections are satisfied. He also demonstrates that the theorists came up with their models based on sophistry and that they didn’t care about demonstrating what is really causing the appearance of these inequalities. He makes fun of their ridiculous hypotheses and demonstrates that they have no logic to their theories, like solid orbs governing the planets, or the planets paying attention to and governing themselves around a non-existent body that contains no force. Kepler is going to prove his hypothesis in regards to the second inequality. 

Kepler thinks that he can test his hypothesis because he wants to know what’s actually causing the motions of the planet and he isn’t just trying to make up a model that’ll fit mathematical data. He’s also going to go through exactly what is wrong with the previous 3 models instead of just saying that they’re wrong. 

9. Why does Saturn being to retrogress at 90º or beyond with the sun, Jupiter –at 120º, Mars –at 144 º or before 135 º? Would the inferior planet Venus retrogress?

I have no idea. Maybe at those degrees the planets are in opposition to the sun?  For some reason as the planet’s orbit gets slower its degrees of retrogression decrease. So for some reason the planets that are farther away retrogress more often. Why, I don’t know. Maybe because they’re so far away, that Earth moves a lot faster and so it appears that the planet is moving backward more often? Venus wouldn’t retrogress because its orbit is a lot faster so it wouldn’t appear to us on Earth that Venus is slowing down and going backward. I’m guessing.

10. How would Ptolemy explain the observed proper motion of Venus?

   The proper motion of Venus is that you see it moving from West to East, and I guess it moves very fast. Uh, Ptolemy would probably construct some type of model with a bunch of epicycles or an equant that fits the mathematical data. I don’t know.

11. If Mar’s synodic period is about 780 days, but the period of its first inequality –approximately 687 days, how come for Ptolemy “epicycle’s motion about its center is faster than the motion of its center about the earth”?

Because it takes longer for the epicycle to go around the earth? I don’t know.

