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Jürgen Hamel,  Archenhold-Sternwarte  Berlin

Kepler, Galilei, das Fernrohr und die Folgen

Kepler, Galileo, the telescope and its consequences

In the beginning. Copernicus' system of the world did not have an empirical confirmation. In this situation, Kepler's research as well as the astronomical observations with the telescope, invented in 1608, played a decisive role. Under the assumption of the central position of the Sun, Kepler found the elliptical orbital motion of the planets as a base of the computation of  noticeably improved ephemerides. 

The first telesopic observations -- Jupiter's moons, phases of Venus, solar spots, surface features of the Moon) gave important arguments for Copernicus' system. Galilei was one of the first who used the telescope for astronomical research. 

Dietrich Lemke, Max-Planck-Institute for Astronomy, Heidelberg

The short history of infrared space telescopes 

Soon after the infrared astronomy from the ground started in the 1950s, efforts were undertaken to overcome the blocking by the earth atmosphere over most of this new spectral range. Aircraft- and balloon-borne telescopes reached access to all wavelengths, but were severely sensitivity limited by the thermal emission of the residual atmosphere. In 1983, the IRAS-satellite delivered the first infrared sky survey and demonstrated the advantages of cooled space telescopes. In 1995, it was followed by the first Infrared Space Observatory (ISO) enabling detailed investigations of all types of sources in the universe with unprecedented sensitivity. SPITZER and AKARI continue the scientific success story. Next year, the largest infrared space observatory ever built, the 3.5m HERSCHEL telescope will be launched. The development of the 6.5m James Webb Space Telescope is underway. It is dedicated to the investigation of the very early universe at infrared wavelengths. Each of these satellites marks a milestone in the implementation new technology in the fields of cryogenics, detectors, optics and orbits. Planning for even more powerful space observatories is going on on both sides of the Atlantic.

Klaus-Dieter Herbst, Jena/University of Bremen

Galilei’s astronomical discoveries with the telescope and their evaluation in a calendar for 1611

The calendars, which were issued every year, were a mass-produced article in early modern times and had an enormous importance in everyday life. To the Calendarium with the monthly tables a second part is added, the astrological Prognosticum. At first the two parts were sold separately. In the second half of the 17th century, the parts were designed as a unity and sold together. The calendars with a format near 16 cm x 20 cm (quart) contain texts which are so interesting that historical research should give them more consideration. Such a text is found, e.g., in the second part of the calendar for 1611, written by Paul Nagel, astronomer and rector of the school in Torgau. Nagel informs about Galilei’s discoveries with the telescope. The text was written in August, 1610 (in Latin). This text will be presented and put into perspective in the scientific debates of the time about the telescope as a new invention with consequences to philosophy.

Terence Mahoney, Instituto de Astrofísica de Canarias 

From cosmic spyglass to precision measuring engine: the early decades of the telescope 

In 1611, a year after the publication of Galileo's Nuntius sidereus, Kepler published his Dioptrice, a fundamental study of optics which, apart from giving the first proper explanation of the principles of the Galilean telescope, also introduced a radically new design for the refractor that is still in use in astrometry today. With the exception of solar observations carried out using projection onto a grid behind the ocular, the telescope was used largely for the discovery and description of new celestial wonders. It was not until the introduction in 1639 of the micrometer in the focal plane of the Keplerian refractor that telescopic sights could be used to provide the precise measurements of the positions of celestial bodies that were so essential for furthering the celestial dynamics begun by Kepler in Astronomia nova (1609) and Harmonice mundi (1619) and further developed in 1687 with the publication of Isaac Newton’s Principia. 

The discovery-mode use of the early telescope, even though through Galileo’s writings it had made the heliocentric debate a burning issue in astronomy and in society at large, could not provide the hard data, in terms of high  precision positional measurements of celestial bodies, required to settle the heliocentric debate. It was William Gascoine’s combination of the micrometer and Keplerian telescope on the one hand and the development in France by Vernier and others of accurate measuring circles on telescope mounts on the other that returned positional astronomy to stage centre and paved the way for John Flamsteed’s sky surveys and lunar observations that were to form the observational foundation for the discovery by Newton of the Universal Theory of Gravitation.

Isolde Müller,  Franz Kerschbaum, Institute for Astronomy, University of Vienna

The development of the theory of optics illustrated by the rare book 

collection of the Institute of Astronomy                  

The Institute of Astronomy at the University of Vienna keeps a most significant astronomical collection of rare books from the 15th to the 19th century, including several incunables – for example Georg Peurbach’s „Theoricae novae planetarum“ (c. 1473), which is also the oldest book of the collection.  
We would like to present the development of the theory of optics during the 18th century, especially the development of optical instruments, e.g. reflecting telescopes, as can be illustrated by several important works dedicated to this topic – for instance Isaac Newton's "Optice" (1706) as well as Leonhard Euler’s "Dioptricae" (1769 – 71). 

Panos G. Niarchos et al., Department of Astrophysics, Astronomy and Mechanics, National and Kapodistrian University of Athens, Athens, Greece

170 years of observational astronomy in Greece: Telescopes and instrumentation

We present the most important milestones in the history of observational astronomy in Greece during the last 170 years. In particular, we mention the telescopes and observation instruments that have been used or are in use in various observatories in Greece and describe their contribution to the development of research in astronomy and astrophysics.

Vitor Bonifácio, Isabel Malaquias,  João Fernandes, Departamento de Física, Universidade de Aveiro, João Fernandes, Departamento de Matemática, Universidade de Coimbra

The 1850's Troughton & Simms transit circle from Coimbra Astronomical Observatory. An example of the dissemination of technological developments

Yesterday, as today, technological developments led by large and  expensive instrumental projects are later on disseminated to smaller  and more affordable devices. In 1846, Airy started drawing the plans for a new transit circle for the Greenwich Observatory. When the first observation was performed, on the 4th of January 1851, Airy's Greenwich Transit Circle (ATC) was the largest instrument of its class in the world. The construction of the ATC implied solving several technical difficulties, for example, the maintenance of  the instrument rigidity and the illumination of the graduated circle and telescope field of view. 

After the ATC completion Troughton & Simms stand at the 1851 Great London Exhibition included two small transit circles. Both instruments were praised for their telescope field of view / eyepiece wires illumination, one of which, was based upon the design implemented beforehand on the ATC. In this paper we will discuss the field and eyepiece wire illumination innovations introduced on the ATC and the Simm's circular meridians exhibited in 1851. We will also describe the small Troughton & Simms transit circle currently belonging to Coimbra's astronomical observatory collection that is, we believe, one of the earliest implementation of this ATC lead development.

Anneliese Schnell, c/o Institute for Astronomy, University of  Vienna

Maurice Loewy´s Equatorial  Coude telescope (in Vienna)

Maurice Loewy (1833-1907) was born in the Habsburg Monarchy. He studied at the Technical University of Vienna and started to work at the old Vienna observatory. As a jew at that time he had no chance for a permanent position, therefore he emigrated to France and worked at Paris observatory where he became director in 1896.

In 1871 he proposed a new type of telescope, the Equatorial  Coude,  which enabled observers to use the telescope “without moving” (sans se deplacer). Only few instruments of that type were built, Vienna had the only one in a not French speaking country. The telescope in Vienna was donated to the observatory by Albert von Rothschild. It first was used for determination of positions of comets and minor planets, 1913 it was equipped with a spectrograph and used for radial velocity measurements – the first astrophysical work done in Vienna. Parts of instrument and building were destroyed during World War 2.

Gudrun Wolfschmidt, Hamburg

The development of the Schmidt telescope


Bernhard Schmidt (1879-1935) was born in Estonia. After a few years of studying engineering he ran an optical workshop in Mittweida, Saxonia, between 1901 and 1927. Astronomers appreciated the quality of his telescopes. Starting in 1925, on behalf of the Hamburg Observatory, he developed a short focal length optical system with a large field of view. For this purpose, Schmidt moved his workshop to the observatory. He succeeded in inventing the "Schmidt Telescope" which allows the imaging a large field of the sky without any distortions. Schmidt's first telescope (spherical mirror diameter 44-cm, correction plate 36-cm diameter, aperture ratio 1:1.75, and focal length 62.5-cm) has been used since 1962 at the Boyden Observatory in Bloemfontein/South Africa. Apart from his 36-cm telescope, Schmidt produced a second larger of 60-cm. Shortly after Schmidt's death, the director of the observatory published details on the invention and production of the Schmidt Telescope. 
After World War II, Schmidt telescopes have been widely used. The first large Schmidt telescope was built in 1948, the "Big Schmidt" (126-cm), Mount Palomar, USA. The 80-cm Schmidt telescope of Hamburg Observatory, planned since 1936, finished 1955, is on Calar Alto/Spain.

Hermann Mucke, Wien

Educational telescopes in the city

The holistic target in astronomical education is to experience astrophysics and astrometry in immediate  contact with nature. A basic concept is developed, which obeys the requirements as concerns the following: the profile of the visitors, the shelter and the available space, the mounting and optics of the telescope, auxiliary and supplementary equipment. Examples in history and present-day approach are given.

Saturday, September 13, at the Vienna Observatory

1180 Wien, Türkenschanzstr. 17

Simon ROTHWANGL, Maria G. Firneis, Institute for Astronomy, University of Vienna 

Solving the controversy about the astronomical significance of the rockformation "Teufelstein" in Styria 

Teufelstein is the name of a mountain summit situated in the Fischbacher Alps, as well as a rockformation on the summit platform of the Teufelstein in Styria showing various rock-etchings (ancient and new ones superimposed). 

The quartzphyllit rock shows very smooth sidewalls which probably in prehistoric times were perhaps used as pointing indicators of solar site markings. A scientific controversy has arisen in literature between H. Haupt using the map of H. Stolla who was the first to have the site surveyed and H.M. Maitzen who used the uncorrected magnetic markings of a compass. The question remained how precise such a pointing accuracy for prehistoric times had been, as far as the winter solstice concerned was. Or if no preferred direction existed at all at this site.

Thus a new survey was carried out using a so called solar compass device where the angle of a shadow marker (a protruding needle) and the direction of a considered rock wall at a known time instant was measured. In this way the solar position could be recalculated and compared to the pointing direction of one of the south looking walls of the rock formation.

As a result of this investigation the remark of W. Schlosser  was confirmed that the Teufelstein is no astronomical precision marker for the winter solstice solar rising position between 4000 and 500 B.C., but at best could have been a warning peg for this event. A lunar orientation as far as the northern or southern extreme position is concerned would fit a little better but an indication that such an event was ever used in the local context is completely missing.

Hilmar W. Duerbeck, Vrije Universiteit Brussel

"New stars" and telescopes

The evolution of our understanding of "new stars" (novae) is traced through the last four centuries, starting from Kepler through Riccioli, Newton, etc. up to the present time. It is attempted to also trace the impact made by new telescopes, observing methods, auxiliary equipment, and the inclusion of new wavelength regions in this field of research.

Jürgen Hamel, Archenhold Sternwarte  Berlin

The university observatory of Bützow - History, construction, instruments and personnel

The university of the free Hanseatic town of Rostock had as its patrons both the town of Rostock and the duke of Mecklenburg; the latter one tried to use this time and again to strengthen his influence in Rostock. After differences in opinion with the town, he withdrew the college of professors and founded, in 1760, Bützow University. It had, from the beginning, an observatory. Professor W.J.G. Karsten lectured in astronomy, and also gave practical exercises at the observatory. The main instrument was a passage instrument of Lemonnier type. In 1789, after the dissolution of the university, the instruments and books of the university library (among them important ones on astronomy)  were moved to Rostock. The instruments have vanished; a similar passage instrument is kept today at the Mathematical-Physical Salon in Dresden.

Gennadiy Pinigin, Nikolaev Astronomical Observatory, Nikolaev, Ukraine

The astronomical dynasty of  Knorre 

The beginning of 19th century was the time of development and upgrade of the European astronomy using more accurate astronomical instruments and telescopes at the new specific observatories for new astronomical  research on stars and the solar system. We try to throw light upon the poorly known astronomical dynasty of Knorre and describe its large contribution to astronomy.

The Founder of the Dynasty Ernst Christoph Friedrich Knorre (1759-1810) was born in Neuhaldensleben near Magdeburg (Germany) in 1759, and since 1802 he was a Professor of Mathematics at Tartu University and Observer at the temporary observatory. He carried out  the first observations of stars and determined the geographical coordinates of Tartu. Some of his observations were published by Bode. 

Karl Friedrich Knorre (1801-1883) was  the first director of the Naval Observatory in Nikolaev, since the age of 20, he provided the Black Sea navy with accurate time and charts, trained mariners in astronomical navigation, and certified navigation equipment. Astronomical works such as the compilation of star maps and catalogs, as well as positional determination of comets and planets were carried out. He also agreed with the famous astronomer Friedrich Bessel about his participation in the observation of the sky chart and responsibility for the fifth sheet of star charts published by the Berlin Academy of Science.  This sheet permitted to discover two minor planets, Astraea and Flora. In 1828 K. Knorre was elected corresponding member of the Russian Academy of Sciences. 

Viktor Knorre (1840-1919) was born in Nikolaev, Southern Russia, in 1840. In 1862 he left for Berlin, to study astronomy. After defending his doctoral thesis, he went to Pulkovo as an astronomical calculator in 1867. Since 1871 Viktor Knorre worked as an observer at the Fraunhofer refractor of Berlin Observatory. His main work contained research on minor planets, comets and binary stars. In 1876 he discovered minor planet Koronis, in later years followed by Oenone, Hypatia and Penthesilea. In 1892 he was appointed as professor. Viktor Knorre also worked on the improvement of other instruments and equatorial telescope mountings. During 1908-1911 he published papers on the new equatorial telescope mounting, named “Knorre&Heele”. 

Lajos G. Balazs, Konkoly Observatory Budapest

A pioneer of the theory of astrophysical instruments - Rado Kövesligethy

The revolutionary discovery of Kirchhoff and Bunsen (1859) opened the way to quantitative spectroscopy. It became also obvious that the observation of stellar spectra makes possible to study the physical condition within the emitting body. Thus astrophysics was born. Rado Kövesligethy (1862-1934) was a pioneer who recognized early the importance of studying theoretically the link between the "physical" spectrum emitted by the celestial bodies and the "subjective" one recorded by the observer. He studied this link in concrete cases: at telescopes, spectrographs, bolometers, etc. This theory was part of a comprehensive theory of stellar spectra developed by him on the basis of contemporary results of thermodynamics.

Christiaan L.  Sterken, Vrije Universiteit Brussel

The Venus transit of 1882 and Jean Charles Houzeau

Jean-Charles Houzeau (1820-1888) introduced a new method to measure the distance between the centers of the images of the Sun and Venus during the 1882 transit. The Houzeau heliometer (of which two identical copies were made) is a typical example of a telescope designed to solve one very specific problem, viz. getting an accurate numerical value of the astronomical unit. 
We present Houzeau's approach along with a discussion of the scientific and political endeavours associated with the expeditions using his heliometers.

Jürgen Hamel, Archenhold-Sternwarte Berlin

The Collection of Historical Instruments at Vienna University Observatory

The Institute of Astronomy of Vienna University owns an important collection of historical instruments. In 2006/07, these items were inventarized and described. On the basis of this study, the collection of the museum could be replenished, the presentation could be modified, and all samples could be furnished with captions. Without pointing out specific items, we like to mention the instruments from the Vienna Polytechnical Institute, those of the Munich workshops of Fraunhofer, Utzschneider, Stein​heil and others,  Troughton (London), Repsold (Hamburg), as well as from Berlin companies; in addition, there are globes and clocks of eminent producers and numerous auxiliary and measuring equipment. The catalogue, compiled together with Thomas Posch (Vienna Observatory), is scheduled for publication later in 2008. 

Visit of the museum of the observatory

Mitgliederversammlung des Arbeitskreises für Astronomiegeschichte

General meeting of the working group on the history of astronomy

Saturday afternoon: visit of the Kuffner Observatory

