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Glossary













	

acronychal rising




	

The evening on which a star or planet is first visible above the eastern horizon after sunset.









	

altitude




	

The angular distance of a body above the horizon.









	

anomaly




	

An irregularity in the motion of a celestial body (or a phenomenon affected by its motion) caused by the variable velocity of the body. For example, the length of the lunar month is affected by solar anomaly and lunar anomaly.









	

azimuth




	

The angular distance of a body around the horizon measured clockwise from north.









	

celestial equator




	

The projection of the Earth’s equator onto the celestial sphere. The daily rotation of the Earth is seen by an observer on the Earth’s surface as a full circuit of the celestial equator in the sky.









	

celestial latitude or latitude




	

The angular distance of a celestial body measured above or below (i.e., perpendicular to) the ecliptic.









	

celestial longitude or longitude




	

The angular distance of a celestial body from a defined zero-point (usually 0° in Aries) measured parallel to the ecliptic.









	


conjunction




	

The instant when two celestial bodies have the same celestial longitude.









	

declination




	

The angular distance of a celestial body measured above or below (i.e., perpendicular to) the celestial equator. Celestial bodies with the same declination rise over the same point on the horizon.









	

deferent




	

In Greek geometrical astronomy the circle that carries the epicycle.









	

direct motion




	

The apparent motion of a planet with increasing celestial longitude.









	

eccentric




	

In Greek geometrical astronomy a circle whose centre is offset from the Earth.









	

ecliptic




	

The great circle defining the path of the sun.









	

ecliptical coordinates




	

A coordinate system using the ecliptic as its frame of reference. The two coordinates are latitude (measured perpendicular to the ecliptic) and longitude (measured parallel to the ecliptic).









	

elongation




	

The difference in longitude of two celestial bodies, often where one of these bodies is the sun.









	

epicycle




	

In Greek geometrical astronomy a secondary circle carried on the deferent circle used to generate variable motion.









	

equant




	

In Greek geometrical astronomy a device for producing non-uniform circular motion. The equant point is a point offset from the centre of a circle about which the motion appears uniform.









	

equatorial coordinates




	

A coordinate system using the equator as its frame of reference. The two coordinates are declination (measured perpendicular to the equator) and right ascension (measured parallel to the equator).









	

equatorial hours




	

One twenty-fourth part of the day, corresponding to one twenty-fourth part of the celestial equator.









	

equinox




	

The moments when the sun is at one of the two points of intersection of the ecliptic and the celestial equator. At the equinoxes the length of day and night are equal.









	

first appearance




	

The first day on which a celestial body is seen (just before sunrise in the case of an outer planet) after a period of invisibility caused by it being too close to the sun.









	

gnomon




	

A vertical pole whose shadow is used to observe the position of the sun.









	

inner planet




	

Mercury and Venus.









	

last visibility




	

The last day on which a celestial body can be seen (always just after sunset in the case of an outer planet).









	

node




	

The two points where the orbit of the moon crosses the ecliptic.









	

obliquity of the ecliptic




	

The angle at which the ecliptic intersects with the celestial equator.









	

opposition




	

The instant when two celestial bodies are separated by 180° in celestial longitude.









	

outer planet




	

Mars, Jupiter and Saturn.









	

precession




	

The gradual change in the point of intersection of the ecliptic and the celestial equator over time due to the slow change in the axis of the Earth’s spin. The effect of precession is seen in the gradual increase of the longitudes of the fixed stars over time.









	

retrograde motion




	

The apparent motion of a planet with decreasing celestial longitude.









	

right ascension




	

The angular distance of a celestial body from a defined zero-point (usually 0° in Aries) measured parallel to the equator.









	

seasonal hour




	

One-twelfth of the period of daytime or night-time. Seasonal hours vary with the length of daylight over the seasons.









	

sidereal phenomena




	

Phenomena that depend upon the positional relationship between a celestial body and the fixed stars, for example a conjunction or passage of a planet by a particular star.









	

solstice




	

The two moments when the sun is furthest away from the celestial equator (i.e., at its maximum or minimum declination). At the winter solstice the length of daylight is shortest. At the summer solstice the length of daylight is longest.









	

stationary points




	

The two points where a planet changes from direct to retrograde motion.









	

synodic arc




	

The difference in celestial longitude between two successive synodic phenomena of the same kind.









	

synodic month




	

The time interval between one conjunction of the sun and moon and their next conjunction.









	

synodic phenomena




	

Phenomena that depend upon the positional relationship between a celestial body and the sun. Examples include the first and last visibilities, stationary points and acronychal risings of a planet and conjunctions and oppositions of the sun and moon.









	

synodic time




	

The difference in time between two successive synodic phenomena of the same kind.









	

syzygy




	

The moment when the sun and moon are in opposition or conjunction.









	

zenith




	

The point with an altitude of 90° directly over an observer’s head.









	

zodiac




	

The division of the ecliptic into twelve equal parts each containing 30° of longitude. The twelve zodiacal signs are used as measurements of longitude.













Introduction


In 1068 AD a teacher and judge known as Sā‘id al-Andalusī decided to write a history of the scientific achievements of the nations of the world. Sā‘id lived in the Muslim-ruled city of Toledo in southern Spain, at that time a well-established centre of scientific learning. He called his book Tābaqat al-umam (‘Book of the categories of nations’), and in it described the eight great nations that had developed science. He began with the ancient civilizations: India, Persia, Babylonia, Greece, Rome and Egypt. Each of these nations had contributed something important to the development of science. The Babylonians, for example, had gained great knowledge of the stars and their influence upon us. Of the Greeks, one man – Claudius Ptolemy – stood out as having reached perfection in the study of the heavens. Sā‘īd next presented the current nations that he considered had contributed to science. Only two civilizations were worthy of inclusion: the Arabs and the Jews of Israel. The Jews excelled in medicine, but Sā‘id knew of no famous astronomers from Israel.


From what we know today about the history of astronomy we might object to Sā‘id’s unjust neglect of China, which was named among his ‘nations that have no interest in science’, but was in fact a country with a long and impressive history of scientific achievement stretching back continuously to the first millennium BC. But otherwise Sā‘id presented a remarkably accurate catalogue of the major cultures to have contributed to the history of astronomy. Only parts of the world that were unknown at the time were missing from his list: central and southern Africa, Australasia and the Americas, whose indigenous astronomies have only become known in Europe over the last few centuries.


Astronomy is, along with mathematics, one of the oldest sciences in the world. It is not always easy to remember today, in our age of streetlights and home entertainment, that the night sky seen on a dark night is a truly impressive and fascinating spectacle. Almost every culture on Earth has interacted with the sky. For thousands of years people have devised myths to explain the origin and appearance of stars and constellations. The motions of the sun and moon have been used to regulate everyday life through the development of calendars. Archaeological evidence from preliterate societies around the world has illustrated the importance of the sky to people. Even in regions such as Britain and Ireland, where the sky is often hidden from view behind clouds, prehistoric people incorporated the sky into their environment by aligning monuments and tombs in directions they considered important.


Two key developments were needed in order for astronomy to grow into a science. First came the means and desire to keep records of astronomical observations. Second was the realization that mathematics is a tool that could be used for astronomy. As far as we know, both developments first occurred in ancient Mesopotamia, although China was not far behind. The combination of regular astronomical records and the use of mathematics to study them allowed astronomy in Mesopotamia, principally in Babylonia, to flourish during the first millennium BC.
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1. Map of the Middle East showing important ancient and medieval cities


The western astronomical tradition grew out of these Mesopotamian developments and was preserved and reformed by ancient Greek astronomers such as Hipparchus and Ptolemy. Their astronomy was in turn taken up by astronomers in the medieval Islamic world, who added their own innovations to the tradition. Eventually, this tradition would form the basis of the reform of astronomy in the European Renaissance by figures such as Nicholas Copernicus, Johannes Kepler and Galileo Galilei.


Astronomy has made remarkable advances over the past few decades. The development of larger, more powerful telescopes and new detectors has allowed astronomers to probe deeper and deeper into the universe, and to study celestial objects at ultraviolet and X-ray wavelengths beyond the visible spectrum of light. New theories within physics, such as quantum mechanics and Einstein’s theories of relativity, and the power of computers for analysing astronomical observations and performing mathematical simulations of the evolution of the universe, have brought us closer to understanding the origin and growth of the universe in which we live. However, these exciting developments have often obscured the earlier history of astronomy from public view. Textbooks for introductory astronomy courses usually mention Kepler, Copernicus and perhaps Ptolemy, but nothing is said about the contribution of non-western cultures to the history of astronomical development. The result is that very few people outside the small academic world of history of early astronomy are aware that the astronomy that is practised today can trace its routes back to astronomers from many different cultures, religions and ethnicities, who spoke a variety of languages. The history of science is a multicultural story, a story that illustrates the links and similarities between civilizations rather than their differences.
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