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Abstracts

The modern Astronomy is based on the findings lainétihg of the people of historical age.
If no one knows the base and work of the previous subject, he or she could mere develop
a new thought or findings. For, a civilization misbw its past. Hence, the present work is a
small effort to find out the contribution of ancigkrabian and Egyptian scientists in the field
of Astronomy. Different scientists of different@alof thought, correlating different streams
of science being Astronomy as a main subject, asertbed in the present work.
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Astronomy {Im al-Hay’ah) or the science of formation (i.e. of the heavetsdls with
such things as the structure of the heavens, th&beuand configuration of the stars, the
signs of the zodiac, the distances of the staes; #ize and their motions. It also deals with
the compilation of planetary tables, the catalogfistars for the making of calendars and
similar tasks.

The Arabs took a keeterest in the study of heavens. They developed
this interest firstly, because they had once wpstil heavenly bodie¢]l) and secondly,
because the dwellers of the desert who usuallgkeavat night in connection with trade, war
and migration from one place to another, founddinection of their journey with the help of
the stars. The clear sky of the desert gave thermaace of making precise observations.
Thus there was some locally acquired knowledgeheffixed stars, the movements of the
planets and the changes of the weather.

After the advent ofasl, the Muslims had to determine the time of the
prayers and the direction of tl&’bah to turn their faces towards it at the time of praye
For this purpose it was necessary to know theudkitof the sun and the latitudes and
longitudes of all the places where the MuslimsdivEhe same need arose for the orientation
of the mosque. This gave a religious impetus to shely of astronomy and the allied
subjects such as astronomical geography and matiesm@n the other hand, the Muslims,
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who once carried on flourishing trade all over therld and occasionally launchelhad,

had to travel on the land and the sea. As an aitht@l, navigation and meteorology, a by
product of navigation, they needed star maps. Hoessity of such maps was also a cause of
their interest in astronomy.

There was a group astronomers who believed in the influence of
heavenly bodies on the terrestrial affairs, andfaite and future of human beings. According
to them, the prognostication of sub-lunar everisfthe revolution of the heavens, the signs
of the zodiac in the ascendant and the motion ef glanets was possible. The science
dealing with such influences was termedAasrology ('llm-Ahkam al-Nujum)Astrology, as
a part of astronomy, was studied and developedhbieat Babylonians. The study of this art
or science was then made in Greece and Rome, @daturies before the opening of the
Christian era. It was also cultivated in India, @hiand Egypt. From the 7th to the 13th
century it was further developed by the Muslims &tdr on by the Europeans. In the 14th
and the 15th centuries, the astrologers had grdlaience on the kings of the European
countries(2) The orthodox Muslims did not believe in the infhge of the heavenly bodies
on fate or the future of human beings.

The regular study ofrasbmy and mathematics was begun at Baghdad in the
second half of the 8th century during the reigrnthef second ‘Abbasi CalipAl-Mansur After
that the patronage and generosity of other Muslifers, particularly of the seventh ‘Abbasi
Caliph Al-Ma’'mun, provided stimulation to the astronomical and reathtical researches of
every kind. Indian, Persian and Greek astronomigaks were translated into Arabic, and for
making the astronomical observations the obsenestonvere established by the caliphs and
private persons at various places in the Muslimldv@xstronomy was studied with great interest
with the result that the numbef Muslim astronomers raised surprisingly in a shpariod of
time, and by the end of the 10th century, a largenlver of eminent Muslim astronomers
gathered in Baghdad. In the 11th and the 12th destastronomy flourished in Muslim Spain
where a good deal of creative and original worklos branch of science was done.

The Muslim scientiststaahed utmost importance to accuracy in
observations and calculations, without caring toe tength of time needed for it. Thus
sometimes their astronomical researches extendedthdoe than forty years. Due to this
desire of accuracy the Muslims did not accept ashsthe astronomical tables or
measurements of Ptolemy, a great Greek astronamsemathematician. They only accepted
his planetary theory just to provide a basis fotrce®@mical research. They themselves
conducted astronomical researches in Baghdad, §andrNishapur, Cordova, Damascus
and Ray, and after making a careful study of thavees they not only corrected and
amplified Ptolemy’s astronomical tables, but alsmpiled a number of new ones and drew
up new star catalogues. On the basis of fresh wésens, the Ptolemaic system was
repeatedly criticized by the Muslim astronomerstipalarly those of Spain.



The investigations otr@somy were continued, and till the end of thehl1t
century, nearly all the original and creative war&s done by Muslims, and even the works
of non-Muslims were written in Arabic. Astronomyahed its highest in the 13th and 14th
centuries. In the 12th century, the Christians denis started the work of translation from
Arabic into Latin and Hebrew, and began to condasearch in this field. But until the end
of the 13th century, no mathematical and astronaimicork comparable to that of the
Muslims could be produced by the Christians or Jdis interesting to note that in the 12th
century, while Ptolemy’s astronomical woklmagestafter a thorough study and research,
was subjected to severe criticism by Muslims paléidy those of Spain, the study of this
work was begun in the Latin world.

Besides compiling tetronomical tables, the Muslims prepared celestia
globes on which the positions and magnitudes okthes were represented. The globe is of
Greek origin, but since Ptolemy’s time there hasnba continuous improvement on it. The
Muslim scientists also wrote comprehensive bookastronomy and mathematics, and also
composed treatises on various branches of thiaseie

The Muslim astronometso prepared the star maps to preserve the old
astronomical knowledge, and to use them as arodrd\vel, navigation and meteorology.

A great incentive fone study of astronomy came from an Indian
astronomical work calle@iddhantawhich was brought to the court of Baghdad by a Hind
namedKanka KankametYa’'qub Ibn Tarigin 767 who was one of the greatest astronomers of
his time. Ya’qub Ibn Tarigintroduced him to the CalipAl-Mansiir(3) Kanka showed the
book to the Caliph who orderefluhammad lbn Ibrahim Al-Fazario translate it into
Arabic(4) He also ordered that a work basedSsdhantashould be composed, which could
serve as a reference book for the Ardlshammad Ibn Ibrahintook this responsibility and
prepared a book which was called by the astronormasrSind Hind al-Kabir (the great
Siddhanta)(5) It was used until the time of the Calipth-Ma’'mun ThenAl-Khwarizmi who
was one of the greatest scientists, prepared a awnwof this book. He also compiled
astronomical and trigonometrical tables accordingthe combined methods of Indians,
Persians and Greeks. These tables were reviséthblamah al-Majriti(c. the second half of
the 10th century). They gained so much populahgt they were used even in China. In the
12th century, the translation of these tables wadeamnto Latin(6) Al-Khawarizmiglimpsed
in his works on astral motion and the force ofaattion the law of universal gravitation.

The astronontlerahim Ibn Habib al-Fazéariwas the first Muslim who
constructed astrolabes. He composed a poem onoastrand compiled &ij (calendar)
according to the Arab method. He also wrote onuse of astrolabes and on the armillary
spheres(7)



In 762-63 the Pansastronomer and engineBiaubakht together with
Masha’ Allah(Latin Macellama, Macelarama, Messahala), made\seyg before the building
of Baghdad. Masha’' Allah (d. 815 or 820) was onetlod earliest astronomers and
astrologers, who flourished under the CalfdHMansir (8) Naubakht(d. 776-77) was the
author of a book on astrological judgments entif@éb al-Ahkam(9)

During the reign of the Caliptal-Ma’mun, the important work of
translation of Ptolemy’&\lmagestfrom Greek into Arabic was completed. The Caliptswa
very anxious to get it translated correctly. It waanslated several timed. Many
commentaries on it were written. Its summaries was® made. The Ministéfahya Ibn
Khalid Barmakiwas the first to get it translated. A group of ddeins wrote for him a
commentary on this book, but he did not like it. &®pointedAbu Hasanand Salmanwho
were attached to the scientific academy caBedt al-Hikmah(The house of wisdom) to
write a commentary on {L.0) The Almagestrepresents the best example of Greek classical
works on astronomy. It served as a basis for ther lastronomical worksAl-Hajjaj Ibn-
Yusufwas one of the first translators of tAenagestHe made this translation on the basis of
a Syriac version(11)

The Calipi-Ma’mun (169-218/ 786-833) was very fond of philosophy
and science. The more he got acquainted with t#eeasting problems of science, the more
his interest grew in the practical work. He buift @bservatory at Baghdad in it al-
Hikmah and another in the plain of Tadmor (Palmyra). Iresth observatories the
fundamental elements of tidmagestike the inclination of the ecliptic, the length tife
solar year, and the precession of the equinoxee werified. Observations on the celestial
motions were carried out and geodetic measuremaTes made(12)

Al-Ma’'mun orderedAhmed MuhammadandHasan who were eminent
scientists and his courtiers, to measure in cotlimn with other court scientists the length
of the terrestrial degree and the circumferencehefearth in some vast planes. The planes
of Sinjar and Tadmor were selected for this purpd$e astronomers stayed at a place and
noted with the help of instruments the altitudethad North. Pole, and pitched a nail there.
Then tying a long rope with the nail, they carribb@ rope in the direction of the North.
Where the rope ended they pitched another naitiaddanother rope with it, and proceeded
in the same direction. They continued this pro@sssvell as observations on the altitude of
the North Pole, until on reaching a particular sipaty noticed that the altitude of this Pole
had increased by one degree. The distance theyambwas also measured, which was found
to be 562/3 miles. From, these observations it was inferred thr each terrestrial degree the
distance covered on the earth amounts t@/36niles. The same operation was repeated in
the direction of the South where at one spot th&yced that the altitude had decreased by,
one degree. The distance covered was the sametlas finst case. Now on multiplying this
distance by 360 which is the total number of teri@sdegrees, the circumference of the
earth was found to be equal to 20,400 miles, aadithmeter equal to 6,500 mil¢3)



The chief oftramomers who carried observations undéMa’'mun
was Sanad Ibn ‘Ali He was a Jewish convert to Islam. He constru@edobservatory
(Kanisah) at the back of the Shaméasiah Gate gidataee oMu’izz al-Dawlahin Baghdad. An
astronomical table and some writings on astronomy mathematics, including a book on
Arabic numerals, are ascribed to hi{i¥)

‘Ali 1bn ‘Isa al-Asturlabiwho flourished in Baghdad and Damascus in
the first half of the 9th century, took part in teasurement of the length of the terrestrial
degree ordered bywl-Ma’'mun He made astronomical observations at Baghdad and
Damascus from 829 to 833. He was the famous catetrwof astrolabes; hence the
nicknameal-Asturlabi(maker of astrolabe). He wrote a treatise on kdias, which is one of
the earliest works on this instrume(is)

Yahya lbn Abi Mansumalso took part in the observations made at
Baghdad in 829-30, and compiled the astronomidaésacalledvia’munic tables. Like the
tables of Habash these, too, are a collective wbrkarious astronomersAl-Marwarudhi,
who also flourished unded-Ma’mun made solar observatior(46)

In the 9thnuery astronomy flourished in the East, Astronorhica
researches were conducted in the observatoriesaghdad, Damascus and other places.
More original and improved work was done in theoset half of the 10th century. The
elaboration of trigopnometry, which was consideredhé¢ a branch of astronomy at that time,
was also continued. A great attention was paidht donstruction of good astronomical
instruments, especially to the spherical astrolabeh was newly introduced at that time.
Hamid Ibn ‘Aliwas a famous constructor of spherical astrolab@sr Ibn Sinanwas also a
maker of this as well as of other astronomicalruraents. According t@l-Biruni, he was
the first to make a spherical astrolat#d-Nairizi wrote on this instrument an elaborate
treatise which represents the best Arabic workhis tbpic. In this treatise the author, after
giving the introduction, describes the instrumemtsd gives its applications. Beside this
work, al-Nairizi compiled astronomical tables. A great sciergidlahani made for 33 years
(833—886), a series of observations on lunar afer selipses and planetary conjunctions.
Another astronomer of this tinhmad al- Nahawandivho flourished at the time afahya
Ibn Khalid Ibn Barmakmade astronomical observations at Jundishapucamgiled tables
calledMushtamil.(17)

After carrying out astronomical observations fon teears (825 to
835) Habash al-Hasibcompiled three astronomical tables. The first waceording to the
Hindu method (based o8iddhanta).The second calledl-Zij al-Mumtahan (the “tested
Tables”) were according to the Arab method. Theyewesry important and were probably
due to the co-operative efforts afMa’'muris astronomers. The third calléd-Zij Al-Saghir
(the small tables) was commonly known asTables of Shah. Habash al-Hasietermined



the time of the solar eclipse of the year 829. Hs the first to determine time by an altitude
(in this case, of the sun). This method was gelyemdcepted and adopted by Muslim
astronomerg18)

The mosudglrious scholar of this age, and one of the gstate
astronomers of Islam, wa&\bd Allah Muhammad Ibn Jabir Ibn Sinan al-Battdhatin;
Albategnius, Albatenius). His ancestors were SabesfnHarran, but he himself was a
Muslim. He carried out astronomical observationsaofvide range and with remarkable
accuracy for about 41 years (877—918). He detemnmany astronomical co-efficients,
like the precession 54.5” a year, inclination o #cliptic 23° 35’, with great accuracy. He
noticed an increase of 16° 47’ in the longitudéhef sun’s apogee since Ptolemy’s time. This
led to the discovery of the motion of the solarid@s and of slow variation in the equation of
time. Al-Batténiproved the possibility of the annular eclipseshef sun. He also wrote many
astrological works. His main work is a large astnmical treatise including the astronomical
tables. His tables contain a catalogue of fixedsstar the year 880—=81. His work is an
advance on that oal-Khwérizmj and shows more divergence from Indian methods.
Observations regarding the first appearance ointwe moon, the length of the tropic and
sidereal year, the obliquity of the ecliptic, thm&r anomalies, the parallaxes, etc., are more
complicated and more accurately madeabBattanithan byal-Khwarizmi

Al-Battanis astronomical treatise was translated into Ledimd
Spanish in the 12th and 13th centuries respectivelgxerted a great influence on the
European scholars of the middle Ages and Renaissdfy

Thabit Ibn Qurrah(d. 901) who was a physician, mathematician,
astronomer and translator from Greek and SyriacAmabic published his solar observations
made at Baghdad. He particularly determined thieudé of the sun and the length of the
solar year(20)

The astronoraed mathematiciaivijan lbn Rustam al-Kihivrote
many astronomical and mathematical works, includingeatise on the construction of the
astrolabe. He was the head of the astronomers mgiiki 988 at thaBuwayhid Sharaf al-
Dawlah’s observatory(21) His co-worker Ahmad Ibn Muhammad al-Saghéwias the
inventor and maker of astronomical instrumewnisu’l-Waféis said to be the discoverer of
the variation, the third inequality of the moorgiacovery which was later ascribed to Tycho
Brahe.(22)

Ali Ibn al-Husain al-’Alawi(d. 985) showed a remarkable accuracy
in observations. He compiled astronomical tablegcwinemained very popular for at least
two centuries(23)



Now we cofeea famous astronomer of the 10th century, named
Abu’l-Husain ‘Abd al-Rahman al-SufHe was born in Ray (Persia) in 903, and died6é. 9
He was a prominent astronomer of the medieval tiries knowledge of both the Islamic
and Greek astronomy, particularly uranometry, wasygrehensive. He was the first to
observe the change of the colour of stars, thegdham the magnitude of stars, the proper
motion of stars, the long period variable stars #red Southern constellations which have
been wrongly ascribed by modern astronomers to $at@eones.

Abd al-Rahman al-Sufvas patronized by the Buwayhid ruler Adud
al-Dawlah (949—982) who was a great patron of astnoy, and had built an observatory at
Shiraz. Al-Sufi wrote for the ruler a book on uranometry, entitfavar al-Kawakib(The
book of the fixed stars). In this book he givesoaplete description of the constellations of
the heavens. He also gives the position of eaagho$tthe constellations, illustrating with
pictures. The book contains 55 astronomical talkdéeng with illustrations of 48
constellations in 96 diagrams as seen in the hsavEme artistic value of the pictorial
illustrations in the Mss. of this work is very greand represents one of the best examples of
the Persian miniature paintingsl-Sufi has not only corrected the errors of observations
the work of his predecessors lieéBattani but also, pointed out many faulty observations
found in Ptolemy’sAlmagestHe defined carefully the boundaries of each consteliatand
recorded the magnitudes and positions of stars miing new observations.

Th8uwar al-Kawakibis one of the three masterpieces of
observational astronomy of the medieval times;dtieer two being the catalogues lbh
YunusandUIlugh Begprepared in the 12th and 15th centuries respégties an addition to
the Muslims’ knowledge on uranometry. The laterrasimers, likeal-Biruni, Alfonsq
Prince of CastileKhwajah Nasir al-Din TusiPrinceUlugh BegandJai Singh 1] based their
catalogues of stars on this authentic catalogues Whrk was translated into Latin, French
and Persian, and a commentary on it was writtespignish.

It servedadasis for later works in Western Europe. The enod
astronomers like Hauber, Down, Argelander, Idefeohellerup and Knobel had made an
extensive use of it.

Al-Sufiprepared a fine celestial globe. Several celegladdes which
cover the period from the 11th to the 18th censhgw the star positions and magnitudes
according toal-Sufi He showed a remarkable accuracy in the desigheofstrolabes. He
wrote a treatise on this instrument. In this tsathe throws light on the astronomical
techniques as practiced it that tim24)(

Another great astronomer and one of the greatessliMu
astronomers wadbu’l-Hasan Ali Ibn Abi Said ‘Abd al-Rahman Ibn Admnibn Yunus al-
Sadafj generally known atbn Yinus He was well versed in Arabic literature, poetnda



history, and had knowledge of many other subjddesbelonged to Egypt where he died in
1009. He was a courtier of the Fatimi CalgdHAziz Billah (975—996). He got a chance of
working in a well-equipped observatory which was gart of a Muslim academy of science,
namedDar al-Hikmah(the house of wisdom) founded in Cairo by the Fatuters. He made
astronomical observations, and by the order of @adiph al-‘Aziz he compiled the
astronomical tables. The work of compilation ofshdables was begun in 990 during the
lifetime of the Caliph, but it was completed aftes death under his s@l- Hakim (966—
1020). Hence they were named after hiZij al-Kabir al-Hakimi. In these tables he
entered his observations about the eclipses andradions, old and new, improved values
of astronomical constants (inclination of the aatip23° 35’; longitude of the sun’s apogee,
86° 10’; solar parallax reduced from 3’ to 2’; pession, 51.2” a year). He gave an account
of the geodetic measurements which were carridolydhe order of the Caliphl-Ma’munin

the ninth century.

Ibn YUnusin his astronomical tables (written in 4 volumes)
corrected the errors of observations in the astrocal tables of his predecessors. The people
of Egypt relied on these tables. It is said thderatheir compilation the use of all the
previous tables in the world was given up. Evenabkonomers of China greatly utilized
them. The translation of a large part of the tgbdesept the chronological section, has been
made in French in 1804.

Besidegh-tableslbn Yiunushas composed many books. One of
these isJadawil al-Samf{the tables of direction), and the other is dadawil al-Shams wa’l-
Qamar(the tables of the sun and the mod@})

A famowstronomer of the 11th century, who belonged to
Cordova (Spain), walbu Ishaqg lbrahim lbn Yahya al-Naggastommonly known atbn
al-Zarqali or al-Zargali (Latin: Arzachel). He was also an eminent astromomf this
century. He lived from 1029 to 1087. He was thet lmdsserver of his time, who made
astronomical observations for about 19 years (108288). He invented an improved
astrolabe called &ihah (Saphaea Arzacheli®n which he also wrote a treatise. It was
translated into Latin, Hebrew and many vernacul&isZarqgali was the first to prove
explicitly the motion of the solar apogee with refece to the stars. According to his
calculations it was equal to 12.04” per year (tbal rvalue being 11.8”). He edited the
planetary tables calledoledan TablesThese tables were probably the result of the
observations made in Toledo by him and by a grbaerwverlbn Saidin collaboration with
other Muslim and Jewish astronomers. They wereskaéed into Latin and enjoyed much
fame.(26)

A famoustrasomer, mathematician and poétimar lbn al-
Khayyamreformed the old Persian calendar which had beglaced by the Islamic calendar
after the Muslim conquest of Persia. This reformaténdar was calledl-Tarikh al-Jalali
after the name of the Saljugq Sult&talik Shah Jalal al-Dinwho in 1074-75 calledUmar



Ibn al-Khayyamto his observatory for making this reform. Manyempretations have been
given to it. Each interpretation is accurate toeastain degree, but at any ratgdmars
calendar was probably more accurate than the GesgdiChristian) calendar. Three
interpretations, the second of which seems to bentbst accurate, are being quoted here
along with the authority giving the interpretatiand the resulting error.

1. Al-Shirazis interpretation: 17 intercalary days in 70 ygaesror. 1 day in about 1540
years.

2. Ulugh Begs interpretation: 15 intercalary days in 62 yeaspr, 1 day in about 3770
years.

3. Modern interpretation: 8 intercalary days in ¥&ars: error, 1 day in about 5,000
(in the Gregorian calendar there is an error oyl id 3330 years)27)

The greatastronomer of the 12th century, who also belontged
Spain, wasAbu Muhammad Jabir Ibn AflaiHe was born or lived in Seville. He vigorously
criticized the Ptolemaic theory of planets, andterra book on astronomy entitléslah al-
Maijisti (the correction of th&lmagest)He was of the view that the lower planets Mercurg a
Venus), at least, must have visible parallaxes.ugemay happen to be exactly on the line
joining the sun and the earth. The most importaart pf his book is the introduction on
trigonometry. The book was soon translated intanLahd HebrewJabir 1bn Aflahis said to
be the inventor of the astronomical instrumentechliurquettorquetum)which contains two
graduated circles in two perpendicular planes. 3&me invention has also been ascribed to
two other persons, namely, Frances of Leige (1&htury) andNasir al-Din Tusi(13th
century). The turquet was introduced into the Latlast by Regionomentus. It gained a great
popularity in the 15th and 17th centurié28)

Another astomer of the time wa#bu’l Qasim Hibat Allah lbn
Husain al-Badi’ al-Asturlahi He was also a physician, mathematician, poetlittedateur.
He was the greatest expert of his time in the kedg# and construction of astrolabes; hence
his nicknameal-Asturldbi In 1120—30 astronomical observations were maddeumis
direction, and astronomical tables were compildte dbservations were carried out in the
palace of the Saljug Sultan of Irdviughith al-Din Mahmud1117—1131). The tables were
dedicated to the Sultan, and were called after thenMahmudic tablesAl-Asturlabi was
very much praised by Muslim biographers. He dieBaghdad in 1139-4@29)

In the 13thntury there flourished in the East a great schola
Persian origin, name@lbu Ja’'far Muhammad Ibn Muhammad Ibn al-Hagiasir al-Din al-
Tusi al-Muhaqgiq (the researcher). He was born in Tus (Khurasarf201, and died in
Baghdad in 1274. He was a philosopher, mathematieistronomer and physician. He was
one of the greatest Muslim mathematicians and #ssten He wrote both in Arabic and
Persian. It is said that he knew Greek as welljditeed the Mongol service, and was later
made administrator of th&aqfrevenues.



While heasvadministrator he resided at Maragha in Asia Mino
(1259—1274). Here he made astronomical observatiomas observatory established by the
Mongol rulerHulagu Khan llafter he had defeated the last ‘Abbasi Calglhyu’tasim, in
1258. A library was attached to it. It is said @va contained 4, 00,000 volumes which the
Mongol armies had collected in Syria, Mesopotamid &ersiaNasir al-Din was the first
director of this observatory. He was succeededvaydf his sons.

Nasir al-Din was well acquainted with the knowledge of the
Greeks. He wrote about 64 works on many subjease Me shall, consider only some of his
astronomical and astrological works. The most irtardrastronomical work dfl&sir al-Din
is the Tadhkirah fi‘llm al-Hay’ah (The description of astronomy) which is a condensed
summary of astronomy. To explain it many commeatand super commentaries have been
written. The work enjoyed much popularity, it catsiof four chapters. The second chapter,
beside other things, contains interesting criticishithe Ptolemy’sAlmagestin which he
showed a great ingenuity. The criticism chiefly cems the anomalies of the moon, and the
motion in the latitude of the planets (particulakigrcury and Venus) ; also the proposition
of a new system to replace the complicated Ptolemmaichinery of deferents and epicycles.
His new and forceful criticism of astronomy as wasl of other Muslim astronomers helped
Copernicus in making his refornNasir al-Din wrote one treatise on the five quadrants and
two treatises on astrolabe. He also wrote twoiseaon calendar.

Nasir al-Din made observations in the observatory at Maragha
which was well equipped with good astronomicalrmstents. He prepared new astronomical
tables called after the Mongol rulekl-Zij al-llkh&ni. Nasir al-Din asked the ruler to give
him a period of 30 years to compile the tablesabse it was the shortest period during
which the planetary cycles were completed. Butrilier refused, and gave him only 12
years to accomplish this tagkasir al-Din tried a succeeded in completing the tables within
this time. They were based upon new observationstti® use of the earlier ones had also
been made.

The -Zijllkhani wasoriginally written in Persian. It consists of
four books dealing respectively with (a) Chinesegék, Arabic and Persian Chronology; (b)
motions of the planets; (c) ephemeredes and (tjlagical operations. The translation of the
Zij was made into Arabic, and commentaries on it wertgen. Finally, a sort of supplement
to it was compiled byamshed Ibn Mas’td al-Késkd. 840/1436), the first director of Ulugh
Beg’'s observatory in Samargand. These tables ethj@ereat popularity in the East
including China, and were, continued to be usedh &fter the compilation of new tables by
Ulugh Beg in 1437(30)

A conteonary of Nasir al-Din, Mu'ayyid al-Din al-Urdi al-
Dimashgialso took part with him in compiling the tables. M@as a Syrian astronomer,
architect and engineer. He started his careertashaician in Syria. He did some hydraulic
work in Damascus, and also constructed there awreshical instrument foal-Mansur
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Ibrahim (King of Hims, 1239—1245). In about 1259 he wentMaragha, and helpddasir
al-Din in organizing the observatory and compiling thads. It seems that the instruments,
remarkably precise, were constructed under hisrsigoen in the foundry attached to the
observatory.

Al-Urdi was the author of a treatise in which he also ritest the
instruments used in the observatory of Maragha, equiained their use and construction.
The instruments are as follows:—
(1) mural quadrant (2) armillary sphere (3) sdhtitarmil (4) equinoctial armil (5)
Hipparch’s diopter (alidade); (6) instrument withvot quadrants (7) instrument with two
limbs (8) instruments to determine sines and azi(@) instruments to determine sines and
versed sines, (10) the perfect instrument (a usatanstrument) (11) parallactic ruler (after
Ptolemy).

Al-Urdi was also the author of two other treatises; onehen
construction of a perfect sphere and another onétermination of the distance between the
centre of the sun and the apogee. He compiledrastrical tables, and wrote on Ptolemaic
astronomy.

In 12@01289al-Urdi’s sonMuhammadmnade a celestial globe.
It consisted of two brass hemispheres separatabebgcliptic. Its diameter was 140 mm. It
had a horizon circle. Two movable half circles watiached to the zenith point by a pivot.
These circles are graduated and are used to datetire declination and right ascension of
any star. Forty-eight constellations, the equatat the ecliptic are inlaid with silver or gold.
It is preserved in the mathematical salon of Dras(ii)

The wsrlf Muslim astronomers were later translated Ldtin,
Hebrew and vernaculars by the Christian and Jewt$tolars, some of the technical terms
including azimuth(al-Samt),Algol (Alfol), Achernar(Akhir al-Nahr),passed into the European
languages. The names of many stars such as &kophb), Algedi (al-Jadi, the kid), Altair
(al-ta’ir ,the player), Denafdhanb,tail), PherkadFargad, calf), Adara (Adhrah) Aldebaran
(al-dibran), which are of Arabic origin, also passed into thé&sgguages. The stars being
countless in number, their separate study is nesipte. They were, therefore, divided into
various groups, and the groups were named aftethings and animals with which they
resembled.
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