Dr. Imad A. ALHayali Astronomy 1% /physics

Babylonians discovered that lunar eclipses recurred in a repeating cycle known as a
saros.
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Following the Babylonians, significant advances in astronomy were made in ancient
Greece. Greek astronomy is characterized from the start by seeking a rational, physical
explanation for celestial phenomena. In the 3rd century BC, Aristarchus estimated the
size and distance of the Moon and Sun, and he proposed a model of the Solar System
where the Earth and planets rotated around the Sun, now called the heliocentric model.
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Astronomy in the medieval Islamic world daugl ) guandl Bl allad) B LAY ale

The Arabic world under Islam had become highly cultured, and many important works
of knowledge from Greek astronomy and Indian astronomy and Persian astronomy
were translated into Arabic, used and stored in libraries throughout the area. An
important contribution by Islamic astronomers was their emphasis on observational
astronomy. This led to the emergence of the first astronomical observatories in the
Muslim world by the early 9th century. Zij star catalogues were produced at these
observatories.
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Abd al-Rahman al-Sufi carried out observations on the stars and described their
positions, magnitudes, brightness, and colour and drawings for each constellation in
his Book of Fixed Stars. He also gave the first descriptions and pictures of "A Little
Cloud" now known as the Andromeda Galaxy. This "cloud" was apparently commonly
known to the Isfahan astronomers, very probably before 905 AD.The first recorded
mention of the Large Magellanic Cloud was also given by al-Sufi. In 1006, Ali ibn
Ridwan observed SN 1006, the brightest supernova in recorded history, and left a
detailed description of the temporary star.
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Other Muslim advances in astronomy included the collection and correction of
previous astronomical data, resolving significant problems in the Ptolemaic model, the
development of the universal latitude-independent astrolabe , the invention of
numerous other astronomical instruments, Ja'far Muhammad ibn Miisa ibn Shakir's
belief that the heavenly bodies and celestial spheres were subject to the same physical
laws as Earth, and the introduction of empirical testing by Ibn al-Shatir, who produced
the first model of lunar motion which matched physical observations.
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During the renaissance period, astronomy began to undergo a revolution in thought,
Nicolaus Copernicus in 1543 proposed a heliocentric system, in which the planets
revolved around the Sun and not the Earth. While in the long term this was a very
controversial claim. The theory became the dominant view because many figures, most
notably Galileo Galilei, Johannes Kepler and Isaac Newton championed and improved
upon the work.
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Kepler was the first to attempt to derive mathematical predictions of celestial motions
from assumed physical causes. He discovered the three Kepler's laws of planetary
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motion that now carry his name. With these laws, he managed to improve upon the
existing heliocentric model. Kepler's contributions improved upon the overall system,
giving it more credibility because it adequately explained events and could cause more
reliable predictions. This improvement came because Kepler realized the orbits were
not perfect circles, but ellipses.
N LS il B i€l A yibe Al 5 laasd (Cpe 2 slanall S jall Al ) el il (adlai) Jsla ce J sl LS oS
Ciloabos Ciinan 28] uadll 438 el ) 3 gaill (i (e 08 ¢l 8 038 Jamiy 5 V) dans) Jan il 5 S S 38 5al)
ela A8 g ST 50 Can O Sy Ganlie IS8 Galaa¥l) & 55 43 Adlaiadall (e 3 jall 4aie lee alaSl plaill LS
A sl JIaT s dgllia 550 ¢85 o0 @l laall i @l SLS (Y el 138

Galileo Galilei was among the first to use a telescope to observe the sky. He discovered
the four largest moons of Jupiter in 1610, which are now collectively known as the
Galilean moons, in his honor. This discovery was the first known observation of
satellites orbiting another planet. He also found that the Moon had craters and
observed, and correctly explained sunspots, and that Venus exhibited a full set of
phases resembling lunar phases. With the moons it demonstrated that the Earth does
not have to have everything orbiting it and that other parts of the Solar System could
orbit another object, such as the Earth orbiting the Sun.
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Sir Isaac Newton developed further ties between physics and astronomy through his
law of universal gravitation. Realizing that the same force that attracts objects to the
surface of the Earth held the Moon in orbit around the Earth, Newton was able to
explain — in one theoretical framework — all known gravitational phenomena. He
derived Kepler's laws from first principles.
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In 1748, the French Academy of Sciences offered a reward for solving the perturbations
of Jupiter and Saturn which was eventually solved by Euler and Lagrange. Laplace
completed the theory of the planets, publishing from 1798 to 1825. The early origins
of the solar nebular model of planetary formation had begun.
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