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Kepler planned to test his theory [27] from Mysterium Cosmographicum based on the Mars data, but he
estimated that the work would take up to two years since he was not allowed to simply copy the data for his
own use. With the help of Johannes Jessenius , Kepler attempted to negotiate a more formal employment
arrangement with Tycho, but negotiations broke down in an angry argument and Kepler left for Prague on
April 6. Kepler and Tycho soon reconciled and eventually reached an agreement on salary and living
arrangements, and in June, Kepler returned home to Graz to collect his family. To that end, Kepler composed
an essayâ€”dedicated to Ferdinandâ€”in which he proposed a force-based theory of lunar motion: These
observations formed the basis of his explorations of the laws of optics that would culminate in Astronomiae
Pars Optica. Several months later, Kepler returned, now with the rest of his household, to Prague. In
September, Tycho secured him a commission as a collaborator on the new project he had proposed to the
emperor: The next 11 years as imperial mathematician would be the most productive of his life. The emperor
nominally provided an ample income for his family, but the difficulties of the over-extended imperial treasury
meant that actually getting hold of enough money to meet financial obligations was a continual struggle.
Partly because of financial troubles, his life at home with Barbara was unpleasant, marred with bickering and
bouts of sickness. Both lunar and solar eclipses presented unexplained phenomena, such as unexpected
shadow sizes, the red color of a total lunar eclipse, and the reportedly unusual light surrounding a total solar
eclipse. Related issues of atmospheric refraction applied to all astronomical observations. Through most of ,
Kepler paused his other work to focus on optical theory; the resulting manuscript, presented to the emperor on
January 1, , was published as Astronomiae Pars Optica The Optical Part of Astronomy. In it, Kepler described
the inverse-square law governing the intensity of light, reflection by flat and curved mirrors, and principles of
pinhole cameras , as well as the astronomical implications of optics such as parallax and the apparent sizes of
heavenly bodies. The solution to this dilemma was not of particular importance to Kepler as he did not see it
as pertaining to optics, although he did suggest that the image was later corrected "in the hollows of the brain"
due to the "activity of the Soul. He argued that if a focus of a conic section were allowed to move along the
line joining the foci, the geometric form would morph or degenerate, one into another. In this way, an ellipse
becomes a parabola when a focus moves toward infinity, and when two foci of an ellipse merge into one
another, a circle is formed. As the foci of a hyperbola merge into one another, the hyperbola becomes a pair of
straight lines. He also assumed that if a straight line is extended to infinity it will meet itself at a single point at
infinity , thus having the properties of a large circle. Kepler began systematically observing the nova.
Astrologically, the end of marked the beginning of a fiery trigon , the start of the about year cycle of great
conjunctions ; astrologers associated the two previous such periods with the rise of Charlemagne c. It was in
this context, as the imperial mathematician and astrologer to the emperor, that Kepler described the new star
two years later in his De Stella Nova. He noted its fading luminosity, speculated about its origin, and used the
lack of observed parallax to argue that it was in the sphere of fixed stars, further undermining the doctrine of
the immutability of the heavens the idea accepted since Aristotle that the celestial spheres were perfect and
unchanging. The birth of a new star implied the variability of the heavens. In an appendix, Kepler also
discussed the recent chronology work of the Polish historian Laurentius Suslyga ; he calculated that, if
Suslyga was correct that accepted timelines were four years behind, then the Star of Bethlehem â€”analogous
to the present new starâ€”would have coincided with the first great conjunction of the earlier year cycle. But
he was not satisfied with the complex and still slightly inaccurate result; at certain points the model differed
from the data by up to eight arcminutes. The wide array of traditional mathematical astronomy methods
having failed him, Kepler set about trying to fit an ovoid orbit to the data. Kepler supposed that the motive
power or motive species [39] radiated by the Sun weakens with distance, causing faster or slower motion as
planets move closer or farther from it. Verifying this relationship throughout the orbital cycle, however,
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required very extensive calculation; to simplify this task, by late Kepler reformulated the proportion in terms
of geometry: After approximately 40 failed attempts, in early he at last hit upon the idea of an ellipse, which
he had previously assumed to be too simple a solution for earlier astronomers to have overlooked. Because he
employed no calculating assistants, however, he did not extend the mathematical analysis beyond Mars. He
also attempted unsuccessfully to begin a collaboration with Italian astronomer Giovanni Antonio Magini.
Some of his other work dealt with chronology, especially the dating of events in the life of Jesus , and with
astrology, especially criticism of dramatic predictions of catastrophe such as those of Helisaeus Roeslin. In
response to what Kepler saw as the excesses of astrology on the one hand and overzealous rejection of it on
the other, Kepler prepared Tertius Interveniens [Third-party Interventions]. While Kepler considered most
traditional rules and methods of astrology to be the "evil-smelling dung" in which "an industrious hen"
scrapes, there was an "occasional grain-seed, indeed, even a pearl or a gold nugget" to be found by the
conscientious scientific astrologer. Upon publishing his account as Sidereus Nuncius [Starry Messenger],
Galileo sought the opinion of Kepler, in part to bolster the credibility of his observations. Kepler responded
enthusiastically with a short published reply, Dissertatio cum Nuncio Sidereo [Conversation with the Starry
Messenger]. Later that year, Kepler published his own telescopic observations of the moons in Narratio de
Jovis Satellitibus, providing further support of Galileo. In it, Kepler set out the theoretical basis of
double-convex converging lenses and double-concave diverging lenses â€”and how they are combined to
produce a Galilean telescope â€”as well as the concepts of real vs. Part of the purpose of Somnium was to
describe what practicing astronomy would be like from the perspective of another planet, to show the
feasibility of a non-geocentric system. The manuscript, which disappeared after changing hands several times,
described a fantastic trip to the moon; it was part allegory, part autobiography, and part treatise on
interplanetary travel and is sometimes described as the first work of science fiction. Years later, a distorted
version of the story may have instigated the witchcraft trial against his mother, as the mother of the narrator
consults a demon to learn the means of space travel. Following her eventual acquittal, Kepler composed
footnotes to the storyâ€”several times longer than the actual textâ€”which explained the allegorical aspects as
well as the considerable scientific content particularly regarding lunar geography hidden within the text. In
this treatise, he published the first description of the hexagonal symmetry of snowflakes and, extending the
discussion into a hypothetical atomistic physical basis for the symmetry, posed what later became known as
the Kepler conjecture , a statement about the most efficient arrangement for packing spheres. Emperor
Rudolphâ€”whose health was failingâ€”was forced to abdicate as King of Bohemia by his brother Matthias.
The University of Padua â€”on the recommendation of the departing Galileoâ€”sought Kepler to fill the
mathematics professorship, but Kepler, preferring to keep his family in German territory, instead travelled to
Austria to arrange a position as teacher and district mathematician in Linz. Instead, he pieced together a
chronology manuscript, Eclogae Chronicae, from correspondence and earlier work. In his first years there, he
enjoyed financial security and religious freedom relative to his life in Pragueâ€”though he was excluded from
Eucharist by his Lutheran church over his theological scruples. It was also during his time in Linz that Kepler
had to deal with the accusation and ultimate verdict of witchcraft against his mother Katharina in the
Protestant town of Leonberg. Following the death of his first wife Barbara, Kepler had considered 11 different
matches over two years a decision process formalized later as the marriage problem. Three more survived into
adulthood: Cordula born ; Fridmar born ; and Hildebert born Since completing the Astronomia nova, Kepler
had intended to compose an astronomy textbook. It contained all three laws of planetary motion and attempted
to explain heavenly motions through physical causes. In his calendarsâ€”six between and â€”Kepler forecast
planetary positions and weather as well as political events; the latter were often cannily accurate, thanks to his
keen grasp of contemporary political and theological tensions. By , however, the escalation of those tensions
and the ambiguity of the prophecies meant political trouble for Kepler himself; his final calendar was publicly
burned in Graz. The dispute escalated, and in Katharina was accused of witchcraft ; witchcraft trials were
relatively common in central Europe at this time. Beginning in August , she was imprisoned for fourteen
months. She was released in October , thanks in part to the extensive legal defense drawn up by Kepler. The
accusers had no stronger evidence than rumors. Katharina was subjected to territio verbalis, a graphic
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description of the torture awaiting her as a witch, in a final attempt to make her confess. Throughout the trial,
Kepler postponed his other work to focus on his "harmonic theory". The result, published in , was Harmonices
Mundi "Harmony of the World". Harmonices Mundi Kepler was convinced "that the geometrical things have
provided the Creator with the model for decorating the whole world". From there, he extended his harmonic
analysis to music, meteorology, and astrology; harmony resulted from the tones made by the souls of heavenly
bodiesâ€”and in the case of astrology, the interaction between those tones and human souls. In the final
portion of the work Book V , Kepler dealt with planetary motions, especially relationships between orbital
velocity and orbital distance from the Sun. He then tried many combinations until he discovered that
approximately "The square of the periodic times are to each other as the cubes of the mean distances. Kepler
moved to Ulm , where he arranged for the printing of the Tables at his own expense. In his final years, Kepler
spent much of his time traveling, from the imperial court in Prague to Linz and Ulm to a temporary home in
Sagan , and finally to Regensburg. Soon after arriving in Regensburg, Kepler fell ill. He died on November
15, , and was buried there; his burial site was lost after the Swedish army destroyed the churchyard. Mensus
eram coelos, nunc terrae metior umbras Mens coelestis erat, corporis umbra iacet. I measured the skies, now
the shadows I measure Skybound was the mind, earthbound the body rests. Those laws [of nature] are within
the grasp of the human mind; God wanted us to recognize them by creating us after his own image so that we
could share in his own thoughts. Some adopted compromise positions.
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Early years[ edit ] Johannes Steinhoff was born on 15 September in Bottendorf , Thuringia , the son of an
agricultural mill-worker and his traditional housewife. He had two brothers, Bernd and Wolf, and two sisters,
Greta and Charlotte. Hahn was the chief of the Sicherheitspolizei and Sicherheitsdienst in occupied Warsaw
and participated in the destruction and evacuation of the Warsaw Ghetto. In February , he was transferred to 4.
In June JG 52 was on the Eastern Front for offensive operations against the Soviet Union, becoming one of the
highest scoring units in the Luftwaffe. In February , as a Hauptmann, he was appointed to command II. He
was the 18th Luftwaffe pilot to achieve the century mark. Ludwig Hahn right , with his wife Charlotte, sister
of Steinhoff center. He ended the war as a jet pilot, first being posted to Kommando Nowotny in October and
then, with the rank of Oberst , as Geschwaderkommodore of Jagdgeschwader 7 in December. After a brief
period spent in internal exile, Steinhoff transferred to the Jet Experten unit JV 44 being formed by his close
friend and confidant Adolf Galland in early Steinhoff scored six confirmed kills with the unit. Steinhoff
survived nearly 1, combat missions, only to see his flying career come to an end on the ground. Steinhoff
suffered severe burns spending two years in hospital which left him visibly scarred despite years of
reconstructive surgery. His eyelids were rebuilt by a British surgeon after the war. His wartime record was
aircraft claimed destroyed, of which were on the Eastern Front, 12 on the Western Front and 12 in the
Mediterranean. He also flew operational sorties. Steinhoff was shot down 12 times but had to bail out only
once. Explaining his preference to remain with his damaged aircraft, Steinhoff admitted: I never trusted the
parachutes. I always landed my damaged planes, hoping not to get bounced on the way down when I lost
power. After retiring from his NATO command in , Steinhoff became a widely read author of books on
German military aviation during the war and the experiences of the German people at that time. Diary of a
Luftwaffe Fighter Commander. Upon researching the issue, Steinhoff, who had always been a good teacher,
deduced that the problem was not the aircraft but poor training for pilots on that particular aircraft. He
addressed the problem with an intensive training regime and the accident rate dropped dramatically. Planned
as an act of reconciliation in light of the 40th anniversary of V-E Day that week by Reagan and then West
German Chancellor Helmut Kohl , it was discovered that 22 Waffen-SS graves were among the 2, military
interments. After severe national and political pressure to cancel the visit from Jewish groups and World War
II American veterans on Reagan, the visit was preceded by Reagan and Kohl visiting the Bergen-Belsen
concentration camp. After placing the wreath, they all stood to attention in honour while a short trumpet salute
was played. At the end, Steinhoff suddenly turned and in an unscripted act shook hands firmly with a pleased
Ridgway in an act of genuine reconciliation. A very surprised Kohl later thanked Steinhoff for his actions who
later said that it just seemed to be the right thing to do. Death[ edit ] On February 21, , Steinhoff died in a
Bonn hospital from complications arising from a heart attack he suffered the previous December. He was 80,
and had lived in nearby Bad Godesberg.
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