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Kepler essay

  Kepler’s New Astronomy seems much more like an extremely thoughtful notebook than any type of conventional textbook.  Much of it, you could say, is in essay form.  He includes mistakes!  As you get into the later sections he will spend an entire chapter on a hypothesis which he will proceed to tell you, in the following chapter, is wrong!  But, with his eye toward the end of the work and and also the Harmonies where he will generalize this investigation of Mars, Kepler is actually reconstructing his thought process for the benefit of those readers who wish to actually relive it within their own minds.  To the despair of those promoters of empiricism and reductionism, Kepler begins Part 1 not as a catalogue of observations, as though this were how one’s first stab at discovery occurs.  Rather he begins stating his intent, to revolutionize “astronomy”, and to take on degraded popular opinion in the realm of science, and to infuriate Venice!  Astronomy, for the ancients, did not explain causes, but depended upon the “experience of the eyes, extremely slowly acquired”.  This qualification for scientists makes it something very biotically determined !—nevertheless, there are those in Kepler’s time who “riding roughshod over 2000 years work, are trying to revive this”, implying that there is a continuity of a development of a different, cognitive approach to science which is being stamped out.

Kepler begins, situating the reader, confronted right away with what seems to be a fight he has taken on, as an ancient observer of the astronomical motions.  It is useful to think more generally, too, of a person who is trying to make sense or order out of phenomena—when did you go from being bombarded with phenomena of the world situation to feeling a sense of power or control?  One of an ancient man’s initial thought objects, as something which could only be experienced by man, and which did not require the experience of his eyes, extremely slowly acquired... over days and days of constant observation… was the concept of the common and proper motion.  From night to night as one observes a section of the night sky and plots several of the “fixed stars” as angular distances from the observer, he could hypothetically try to map the motions by taking each individual star and recruit hundreds of helpers to trace the path from night to night of each individual star…but thinking man does not need to waste his time undertaking such a confusing task.  Imagine all of these people elbowing eachother as they try to trace out the exact path of the stars, second to second, minute to minute.  The conception of proper motion allowed man to trace the motion of “wanderers”, those planetary bodies whose motions appear to be contrary with respect to the daily apparent motion of the sphere of fixed stars.  This new motion, seen with the mind, is like that of a snapshot taken at the same time each day, with the daily motion subtracted, and with the paths of certain wanderers made visible.  Kepler says that this turned out to be very helpful in grasping the simplicity of motions “instead of unending spirals”.

This proper motion does not get at a cause per se, but usefully there are certain very important bodies whose paths are revealed when their proper motion can be tracked- but, oh no!  this concept gave us more to figure out as opposed to less! “Now that the first and diurnal motion had thus been set aside… there appeared in these motions a much greater confusion than before.”


 The first inequality described the planets change in relationship to the observer on earth against the stars, a cycle from which the planet could be observed in the same zodiacal position after a certain period, for Mars this was something like 690 days.  However, the same observer could locate difference in the body of the “Wanderer” itself. That at certain points it appeared smaller and then brighter, closer and then further away.  A planet seen in Gemini would return after this period to the same constellation, but it would be less bright for example. It would appear brightest in the next constellation, and would also apear in a given interval, which itself varied, to retrace its own steps, as though it were taking a little break to admire the lovely Ptolemy on planet earth, and would then sheepishly carry on—


 So, there was not a single principle or periodic cycle determining the proper motion, but a second cycle, called the second inequality which determined the true motion.  The periodicity was about every 780 days for Mars, and corresponded to the alignment of the planet, as viewed from earth and the sun.  This “new proper motion” could be described however one pleased!  For Ptolemy the planet was, from earth’s point of view, which is the only observer which can exist and who through his observations knows the truth, a pretzel shaped path taken by the planet- a very smart planet indeed, knowing, without eyes, how to complete a hundreds of days long cycle and complete a loop without overlapping the last place in the orbit it had done so.  Well synchronized epicycles, that is mini orbits which themselves are moving on a larger orbit, could also account for this, if at those times when the sun was closest to the planet it would be moving to and from the lowest point on its epicycle- for Copernicus, obviously, the planet’s motion must keep a constant speed.  Kepler thought more of mans ability to reason and determine “what’s actually going on” beyond a simple projection of sense perceptions as his model.  Think of Kepler’s actual hypothesis, in the Mysterium, of how the planetary orbits would be organized starting from a hypothesis of a harmonic organization, to which he clung throughout his last work, as opposed to the underling who dares not to hypothesize, only to report.

In Chapter 2, Kepler proceeds to take on those astronomers who had developed their own very neat models to describe the first inequality.  Now a Baby Bommer may protest that each of these different models are the product of 3 different “creative spirits”, Kepler shows the models not only to be equivalent, but that they reflect neuroses more than anything else.  He proceeds, even before Chapters 3 and 4 when he will geometrically demonstrate the equivalence of Ptolemy, Copernicus and Tycho Brahe’s models, showing examples of the axioms  which would occupy minds who would produce such models.  I think that he states he must proceed first of all with proving the equivalence of hypotheses as to show that 1) the generative aspect of the models reveal the same axioms about motion etc. 2) The outrageous “intellectual requirements” placed on the planets, despite the simplicity of the models  3)  that a crack in the validity of one model could discredit all of the models.  I thought of this from the standpoint of “different” economic systems, which are built off of the same assumption of a “theory of value”, and are in the present economic crisis, all destined to fail if implemented.   

Kepler paints a very funny picture of cranky planets rolling on orbs, or solid, yet invisible spheres, within each orb a mind, and amongst them a great conspiracy theory “launching any of the planets into its fixed and proper province, sent forth from their prisons”.  Apparently Tycho refuted the existing of solid orbs because of the erratic paths of comets, clearly not following the contour of a solid orb.  Although Copernicus rejected orbs, Kepler shows that his insistence on perfectly circular paths implies equally ridiculous requirements on the planet.  In the generation of a circular path, for example in the flexing of one’s bicep, the rotation is not produced magically but because of the rectilinear extension of two muscles.  The planet must be conscious of its constant relationship maintained between itself and the center of its own epicycle, an invisible point—how exactly can it maintain a constant relationship to this point, which it can’t see?  Does the invisible center of the epicycle, where no body is present have a magnetic power?  This concentration must be accomplished by the center of the epicycle as well-- Kepler had earlier polemiczed against those whose concept of gravitation was all objects in the world being attracted for large distances to a single mathematical point!  (For Ptolemy this is clearly the reason why the observer, namely himself, on earth is the center of the universe, because all falling objects tend toward himself.)

Now, as one finds often in organizing, the time has come to demonstrate the fallacy of these hypotheses, through a crack which must be found.  Will it be in the facts per se?  Was Kepler wrong, and must he find better training for his eyes to refute these guys?  Well, when you meet a wild eyed free trader, it is not going to be proving his statistics wrong which will get him to think.  We’re doing great?  Thousands of new manufacturing jobs, huh?  Oh!  George Bush assumes that making hamburgers counts! 

In Chapter 3, Kepler already introduces his hypothesis about the shifting of the planetary path which would result from taking oppositions from the actual sun as opposed to the “mean “ sun, which is another non-body, which causes retrograde, and serves as a useful plug for the systems of Ptolemy, Brahe, and Copernicus, and gives very accurate projections.  “If the first inequality of the superior planters could be accounted for by the simple hypothesis of the second chapter, no difficulty would arise as to whether one should examine the first inequality at mean opposition or apparent…”  How does the difficulty arise??  It will arise for the superior planets in the second cycle, that which marks the planets return to opposition, and which will allow for the construction of a different eccentric.  Before getting to this question, Kepler shows the equivalence of all systems for the first inequality as has been clearly shown through the computer animations between the equivalence of Ptolemy’s earth centered eccentric and sun orbiting around it, the planet on an epicycle moving convieniently at the same speed as the mean sun, and Copernicus’s circular path with the sun at the near center, and the planet travelling on an epicycle.   Brahe, in liberal fashion, is able to satisy both opinions in his own model, earth centered, with the mean sun moving around the earth,, and then planets moving around the mean sun (which is not there, quite a feat).  Copernicus goes to the trouble of creating a double epicycle on which the planet will travel to replace Ptolemy’s equant, which accounts for, or for Copernicus, admits the speeding up and slowing down of the planets, which is obviously absurd!  Right!!!????  Copernicus would say that this is something apparent, but like an optical illusion, definitely not actually physically occurring. That would make him shudder!

 If so, how can you get beyond the argument of something being simply an optical illusion?  Could the arrangement of the “orbs” present different phenomena at the same time?  How could that happen?  How can you distiniguigh between the optical(seen) and physical(real) retardation of a planet?  What if you take two different observers - For the Copernican double epicycle, a change in the line of apsides (from sun to earth to planet) from two different suns will make the planet, at one and the same moment appear in a different siddereal position.  To each of the different observers here the planet in a given 20 day interval would not appear to be moved in equal time. Depending upon location the 20 day arc can look very slight , with no perception of depth.  So how to get beyond optical illusion?  Well, Kepler’s “observer” is not arbitrary, it is that point around which the planet will vary its speed, slower when further away and faster when nearer (sun).  There will be a change in the phyiscal retardation of the planet as the “observer” is moved.    The mean sun, for Ptolemy and Copernicus is not even observed!  The real sun is of no use, except that it makes the sky bright.  For Copernicus it is near the real sun, but is actually the center of earth’s orbit, not the sun itself.  Here there is a very important point, Copernicus used 3 of Ptolemy’s mean sun oppositions from way before his own time, as valid.  One thing to keep in mind when doing economic animations is to take into consideration the assumptions underlying statistical data you are using.  It may be from George Bush!  For Ptolemy its opposition occurs as if timed on a stop watch, when the planet will be lowest on it epicycle, that means earth, the planet, and the sun will be in a straight line, since the mean sun is moving at the same rate as the planet’s epicycle. How to the epicycles know what to do, and who to pay attention to?  How do the epicycles know how fast to move all the time?  The speed of the planet does not correspond to the real sun at all, in some cases the planet’s motion is determined by it fleeing the sun at all times! (that’s Brahe).  


So, changing the equant while keeping the same observer will not change the entire periodic time of the planet’s orbit, but it will still change the relative speed per arc Kepler is able to show the maximum angle from an observer on earth who would observe two very different eccentrics for the planet Mars, constructed from mean, and then apparent oppositions. After finding the maximum observable difference between the planet located on each of these two different eccentrics, which is about 1 degree 20 minutes, he has finally opened a door, a crack which reveals Kepler’s fellow astronomer’s as very neurotic!  What Kepler says at the end of the section is very good- that is that by means of the observations of the planet at opposition to the real sun, an actual body which has a more reasonable relationship to planetary motion that mathematical points, he was able to deduce what he had actually already deduced a priori even back in the Mysterium, considering that the motive power of the plants would likely be a physical as opposed to geometrical sun.  Good forecasting! 


Some more thoughts:

Many people in the LYM , in addition to working through Kepler’s New Astronomy, are struggling ultimately to conceptualize how such work can contribute to our ability to produce a quality of economic animations now yet achieved, and moreover, though very related, to “think better”.  How can the New Astronomy increase the ability of economic animations and in organizing discussions in general, to communicate reality, to communicate crisis, or a solution?  There were a couple of us who did, I believe some of the necessary grunt work before it became clear that the New Astronomy was part of the necessary infrastructure to do this.


A couple of were given the assignment of looking at the process of development and destruction of agriculture in the US, as well as other types of infrastructure pertaining specifically to the mid west.  I spent time cataloguing a loss of land in farms across the board since the late 1970’s.  There were also instances of expansion of farm land since the implementation of free trade economic policies.  What happened here?  Was free trade forbidden?  Land in farms seemed to be merely a faint shadow of to what extent the society as a whole was in a collapse process.  Even increased crops production, seemingly a positive element in discussing physical economy could be situated in an actually entropic process like an ethanol pumping cartel run economy.  The challenge of communicating “whats actually going on” beyond making keen observations became clearer.  There are fewer acres of farmland, but what power is diminished? You could get a sense of how a well trained sophist could construct his arguments-  You can develop a correlation, or periodicity, between almost any two economic factors to try and demonstrate some causal relationship.  Manufacturing jobs and increase of crime…why not increase of crime and the democrats being soft on terror?  If the hypotheses can be shown to be equivalent, how can we get at what is true?


During a class done by the animations crew in DC, Jason laid out a good challenge- what is the undiscovered universal principle causing the anomalies in the NY health reports?  How can we get beyond a “push me, Beat me, pull me” correlation amongst the effects?  As Bill said, a similar challenge is posed in the example of atomic science, and taking it beyond the current level of comprehension still in its Brahean phase of amassing statistical data to get at causality (and not causality produced by an arbitrary model!).  Most importantly, the challenge and inspiration that is Kepler is how to be a revolutionary personality, living in “big history” all the time!  It is with the prospect of such challenges that this work began on Kepler’s “case study” of Mars.  

