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The gol dlesnl ame of

TheAbbasidcaliphsestablishedhe city of Baghdadn 762 CElt becamea centerof learningandthe
hub of what isknownasthe GoldenAgeof Islam.
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Overview

1 After the death of Muhammad, Arab leaders were callezhliphs .
7 Caliphs built and established Baghdad as the hub of tiAdbasid
Caliphate.
1 Baghdad was centrally located between Europe and Asia and
was an important area for tradeand exchanges of ideas.
1 Scholars living in Baghdad translated Greek texts and made
scientific discoverie which is why this era, from the seventh to
thirteenth centuries CE, is named the Golden Age of Islam.
A love of knowledge was evident ilBBaghdad, estalished in 762 CE as
the capital city of the Abbasid Caliphate in moderday Irag. Scholars,
philosophers, doctors, and other thinkers all gathered in this center of
trade and cultural development.. Academics many of them fluent in
Greek and Arabie exchanged ideas and translated Greek texts into
Arabic.
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Baghdad is known as thé&olden Age of Islam . It was an era when
scholarship thrived.

Abbasid Caliphate
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After the death of Muhammad and a relatively brief period of rule by
the Rashidun Caliphs, th&/mayyad Dynasty gained the reins of
power. Based in Damascus, Syria, the Umayyad Caliphate faced
internal pressures and resistance, paty because they displayed an
obvious preference for Arab Muslims, excluding no#rab Muslims
like Persians. Taking advantage of this weakness, Sunni Arab Abu al
Abbas mounted a revolution in 750 CE. With support from his
followers, he destroyed the Umayyadroops in a massive battle and
formed the Abbasid Dynasty in its place.

Baghdad

A map of the city of Baghdad.The city centeris round with the river
Tigris running through the outskirts on the easternside of the city.

A map of the city of Baghdadmage credit: Wikimedia

The leaders of the Abbasid Dynasty buiBaghdad, the capital of
modern-day Iraq. Baghdad would come to replace and overshadow
Damascus ashe capital city of the empire. It was located near both
the Tigris and Euphrates rivers, making it an ideal spot for food
production that could sustain a large population.

The Abbasids built Baghdad from scratch while maintaining the
network of roads andtrade routes the Persians had established before
the Umayyad Dynasty took over. Baghdad was strategically located
between Asia and Europe, which made it a prime spot on overland
trade routes between the two continents. Some of the goods being
traded through Baghdad were ivory, soap, honey, and diamonds.
People in Baghdad made and exported silk, glass, tiles, and paper. The


https://commons.wikimedia.org/wiki/File:Baghdad_150_to_300_AH.png

central location and lively trade culture of the city made a lively
exchange of ideas possible as well.

A map of the extent of the Abbasid Dynastyfrom 750 to 1258. Extent
of Abbasiddynasty is shown in red and coversmost of the modern-day
Middle Eastand North Africa.

A map of the extent of the Abbasid Dynasty from 750 to 1258. Image creditikimedia

Baghdad attracted many people, including scholars, to live within its

borders. To get a sense of what living in the newly constructed city

xAO T EEAh EAOABS O hdsoilr@bhisomadandeEOT | OE
biographer, Yakut alHamawi, describing Baghdad in the tenth

century:

The city of Baghdad formed two vast semtircles on the right and left
banks of the Tigris, twelve miles in diameter. The numerous suburbs,
covered with parks,gardens, villas, and beautiful promenades, and
plentifully supplied with rich bazaars, and finely built mosques and
baths, stretched for a considerable distance on both sides of the river.
In the days of its prosperity the population of Baghdad and its swrbs
amounted to over two [million]! The palace of the Caliph stood in the
midst of a vast park several hours in circumference, which beside a
menagerie and aviary comprised an enclosure for wild animals
reserved for the chase. The palace grounds were daput with gardens
and adorned with exquisite taste with plants, flowers, and trees,
reservoirs and fountains, surrounded by sculpted figures. On this side
of the river stood the palaces of the great nobles. Immense streets,
none less than forty cubits wia, traversed the city from one end to
the other, dividing it into blocks or quarters, each under the control of
an overseer or supervisor, who looked after the cleanliness, sanitation
and the comfort of the inhabitants.


https://commons.wikimedia.org/wiki/File:Abbasids_Dynasty_750_-_1258_%28AD%29.PNG

Tenth-century historian Yakut akHamawi, from LostHistory 60-61

Pursuit of knowledge

Abbasid Caliphs Harun aRashid and hisson,al A81 OT h x ET
followed him, established aHouse of Wisdom in Baghdac a
dedicated space for scholarship. The House of Wisdom increased in
use and prestige under at A 8 | Lliled from 813 to 833. He made a
special effort to recruit famous scholars to come to the House of
Wisdom. Muslims, Christians, and Jews all collaborated and worked
peacefully there.

Artwork of scholarsat an Abbasidlibrary. Sevenmensit in front of a
bookshelf;one manis reading from an openedbook.

Scholars at an Abbasid library. Image creditWikimedia

The translation movement

Caliphs like alRashidandal- A1 01 AEOAAOI U AT AT OOA
atranslation movement, a formal translation of scholarly works

from Greek into Arabic. The Abbasid rulers wanted to make Greek
OA@OOh OOAE AO ! OEOOI OI A8O xi OEOh A
was to translate as many othese famous works as possible in order to

have a comprehensive library of knowledge and to preserve the

philosophies and scholarship of Greece. The Abbasids aimed to have
philosophy, science, and medicine texts translated. In addition to Arab

Muslim schdars, Syrian Christians translated Syriac texts into Arabic

as well.
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Why were the Abbasids so interested in a massive translation
undertaking? In addition to their desire to have a comprehensive
activity, they also had a practical thirst for medical knowledge. The
dynasty was facing a demand for skilled doctors so having as much
knowledge as possible for them to access was a must.

One way the Abbasid dynasty was able to spread written kndedge

so quickly was their improvements on printing technology they had
obtained from the Chinese; some historians believe this technology
was taken after the Battle of Talas between the Abbasid Caliphate and
the Tang Dynasty in 751. The Chinese had guakipaper making as a
secret, but when the Tang lost the battle, the Abbasids captured
knowledgeable paper makers as prisoners of war, forcing them to
reproduce their cratft.

In China, papermaking was a practice reserved for elites, but the
Arabs learned howto produce texts on a larger scale, establishing
paper mills which made books more accessible. In turn, Europeans
eventually learned these papermaking and producing skills from
Arabs.

Bust of Aristotle.

Bust of Aristotle. Image creditWikimedia

Abbasid advances

During the Golden Age of Islam, Arab and Persian scholaras well as
scholars from other countrie® were able to build on the information
they translated from the Greeks and others during the Abbasid
Dynasty and forge new advances in their fields. Ibn-dlaythm
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invented the first camera and was able to form an explanation of how
the eye sees. Doctor and philosopher Avicenna wrote tli&anonof
Medcine, which helped physicians diagnose dangerous diseases such
as cancer. And AKhwarizmi, a Persian mathematician, invented
algebra, a word which itself has Arabic roots.

Portrait of Al-Khwarizmi.

Portrait of Al-Khwarizmi. Image credit:Wikimedia

AAbbasid caliphate , second of the two greatdynasties of

the Muslim empire of the caliphate. It overthrew

the Umayyad caliphate in 750 ce and reigned as the Abbasid
caliphate until it was destroyed by the Mongol invasion in 1258,

The name is deived from that of the uncle of the

Prophet Muhammad , al-AAbbbs (died c. 653) of the Hashemite clan

of the Quraysh tribe in Mecca. From about 718, members of his

family wor ked to gain control of the empire from the Umayyads

and, by skillful propaganda, won much support, especially

from ShiA Arabs and Persians in K h o r b Gpemrevolt in 747,

under the leadership of Ab & Mu, ked to the defeat ofMa r wb,n | |
the last Umayyad caliph, at the Battle of the Great Zab Rive (750)

in Mesopotamia and to the proclamation of the first Abbasid

caliph, A b g -Adbbbs al-Saffb .
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Islamic world: The third fithah

é par t i ambitioasHrdshimitefamily, the AAbbnsids.TheAAbbnsids,who were

kin but notdescendantsf Muhammadgclaimedalsoto have...

Under the Abbasids the caliphate entered a new phase. Instead of
focusing, as the Umayyads had done, on the Wesi on North Africa ,
the Mediterranean, and southern Europed the caliphate now turned
eastward. The capital was moved to the new city ofBaghdad, and
events in Persiaand Transoxania were closely watched. For the first
time, the caliphate was not coterminous with Islam. In Egypt, North
Africa, Spain, and elsewhere, local dynasties claimed caliphal status.
With the rise of the Abbasids, the base for influence in the empire
became international, emphasizing membership in

the community of believers rather than Arab nationality. Since
much support for the Abbasids came from Persian converts, it was
natural for the Abbasids to take over much of the Persian (Sasanian)
tradition of government. Support by pious Muslims likewise led the
Abbasids to acknowledge publicly the embryonic Islamic law and to
profess to base their rule on the religion of Islam.

Between 750 and 833 the Abbasids raised theprestige and power of
the empire, promoting commerce, industry, arts, and science,
particularly during the reigns of al-Man ¢r,Hbr ¢ +Raalh A d
and al-MaAngn. Their temporal power, however, began to decline
when al-MuAa im introduced non -Muslim Berber, Slav, and
especially Turkish mercenary forces into his personal army.
Although these troops were converted to Islam, the base of imperial
unity through religion was gone, and some of the new army officers
quickly learned to control the caliphate through assassination of any
caliph who would not accede to their demands.

Get a Britannica Premium subscription and gain access to exclusive cenbeiatibe Now

The power of the army officers had already weakened through
internal rivalries when the Iranian B ¢ y ientesed Baghdad in 945,
demanding of al-Mu s t a k fi 946)th&t4hdy be recognized as the
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sole rulers of the territory they controlled. This event initiated a
century-long period in whic h much of the empire was ruled by local
dynasties. In 1055 the Abbasids were overpowered by theéseljugs,
who took what temporal power may have been left to the caliph but
respected his position as thetitular leader, restoring the authority of
the caliphate, especially during the reigns of aMustarshid (1118
35),al-Mu q t,andal-N bir. Soon after, in 1258, thedynasty fell
during a Mongol siege of Baghdad.

Rise Of The Abbasid Empire (C

The Umayyad dynasty was overthrown by another family of Meccan origin, the

Abbasids, in 750 CE. The Abbasids distinguished themselves from the Umayyads by

attacking their moral character and administration. In particular, they appealed to

non-Arab Muslims, known as mawali, who remained outside the kinship-based

society of the Arabs and were perceived as a lower class within the Umayyad

empire. The Abbasid dynasty descended from N
ibn Abd al-Muttalib (5661 653 CE), from whom the dynasty takes its name.

Muhammad i bn -géaAdson of Altbasgbegaratd campaign for the return of

power to the family of Muhammad, the Hashimites, in Persia during the reign of

Umar Il, an Umayyad caliph who ruled from 7171 720 CE.
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Coin of the Abbasids, Baghdad, Iraqg, 765 CE.

Power I n Baghdad

The Abbasids movedthee mpi r eds capi tal fr odaySyPmmnmoascus, i
Baghdad, in modern-day Iraq, in 762 CE. The Abbasids had depended heavily on

the support of Persians in their overthrow of the Umayyads, and the geographic

power shift appeased the Persian mawali support base. Abual-6 Abbasds success
Al-Mansur, welcomed non-Arab Muslims to his court. While this helped integrate

Arab and Persian cultures, it alienated the Arabs who had supported the Abbasids in



their battles against the Umayyads. The Abbasids established the new position of
vizier to delegate central authority, and delegated even greater authority to local
emirs. As the viziers exerted greater influence, many Abbasid caliphs were relegated
to a more ceremonial role as Persian bureaucracy slowly replaced the old Arab
aristocracy.

The Abbasids, who ruled from Baghdad, had an unbroken line of caliphs for over
three centuries, consolidating Islamic rule and cultivating great intellectual and
cultural developments in the Middle East in the Golden Age of Islam. By 940 CE,
however, the power of the caliphate under the Abbasids began waning as non-Arabs
gained influence and the various subordinate sultans and emirs became increasingly
independent.

Map of the Abbasid Caliphate at its greatest extent, c. 850 CE. The Abbasid dynasty ruled as caliphs from
their capital in Baghdad, in modern Iraq, after taking over authority of the Muslim empire from the Umayyads
in 750 CE.

Decline Of The Abbasi d Empire

The Abbasid leadership worked to overcome the political challenges of a large

empire with limited communication in the last half of the 8th century (7507 800 CE).

While the Byzantine Empire was fighting Abbasid rule in Syria and Anatolia, the
caliphateds military operations waasdadf ocused
begun to exert greater autonomy, using their increasing power to make their

positions hereditary. Simultaneously, former supporters of the Abbasids had broken

away to create a separate kingdom around Khorosan in northern Persia.



Several factions left the empire to exercise independent authority. In 793 CE, the

Shi éa (also called Shiodéite) dynasty of 1ldris
The Berber Kharijites set up an independent state in North Africa in 801 CE. A family

of governors under the Abbasids became increasingly independent until they

founded the Aghlabid Emirate in the 830s. Within 50 years, the Idrisids in the

Maghreb, the Aghlabids of Ifrigiya, and the Tulunids and Ikshidids of Misr became

independent in Africa.

By the 860s governors in Egypt set up their own Tulunid Emirate, so named for its
founder Ahmad ibn Tulun, starting a dynastic rule separate from the caliph. In the
eastern territories, local governors decreased their ties to the central Abbasid rule.
The Saffarids of Herat and the Samanids of Bukhara seceded in the 870s to cultivate
a more Persian culture and rule. The Tulinid dynasty managed Palestine, the Hijaz,
and parts of Egypt. By 900 CE, the Abbasids controlled only central Mesopotamia,
and the Byzantine Empire began to reconquer western Anatolia.

The Fati mi d( CHILI7Ah £ES

Several factions challenged the Abbasidsd cl
Muslims had supported the Abbasid war against the Umayyads because the
Abbasids claimed legitimacy with their familial connection to Muhammad, an
i mportant issue for Shida. However, on
|l slam and di savowed any support for Sh

O @

The Shi ada UMahdidBillah bfltha Fatimadl dynasty, who claimed descent

from Muhammaddéds daughter, decl ared himself C
separate line of caliphs in North Africa. The Fatimid caliphs initially controlled

Morocco, Algeria, Tunisia, and Libya, and they expanded for the next 150 years,

taking Egypt and Palestine. The Abbasid dynasty finally challenged Fatimid rule,

' i miting them to Egypt. By the 920s, a Shiba
| mams and could trace its r oo ttewkconroldluhammad o
Idrisi and then Aghlabid domains. This group advanced to Egypt in 969 CE,

establishing their capital near Fustat in Ca

learning and politics. By 1000 CE, they had become the chief political and ideological

challenge to Abbasid Sunni Islam. At this point, the Abbasid dynasty had fragmented

into several governorships that were mostly autonomous, although they official

recognized caliphal authority from Baghdad. The caliph himself was under

Aprotecdfi otnhe Buyid Emirs, who possessed al/l
were quietly Shida in their sympathies.



The Fatimid Caliphate at its height, c. 969 CE. The Fatimid dynasty broke from the Abbasids in 909 CE and
created separate lines of caliphs in Morocco, Algeria, Tunisia, Libya, Egypt, and Palestine until 1171 CE.

Outside Iraq, all the autonomous provinces slowly became states with hereditary

rulers, armies, and revenues. They operated under only nominal caliph authority,

with emirs ruling their own provinces from their own capitals. Mahmud of Ghazni took

the title of Asultan, o0 instead of fAemir, o0 si
independence from caliphal authority, despit
Sunni orthodoxy and ritual submission to the caliph. In the 11th century, the loss of

respect for the caliphs continued, as some Islamic rulers no longer mentioned the
caliphés name in the Friday khutba, or struc
of the Abbasids largely ended with the rise of the Buyids and the Seljuq Turks in

1258 CE. Though lacking in political power, the dynasty continued to claim authority

in religious matters until after the Ottoman conquest of Egypt in 1517.

The Abbasid Caliphate
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I n the Middle East, during these centuries,
had transformed the Umayyads6é Arab empire i
the capital of the empire from Syria to Iraq, where they built a new capital, Baghdad, from which,
during the next five centuries, they would influence many of the main events of Islamic history.
I n the earl y per i-bahsugthe sécdnd tabphk of ithe dynadtyecontiraudd the

reorganization of the administration of the empire along the lines that had been laid down by his

Umayyad pr edecMsslsiok., MuAbDh aafl t he O6Abbasi d admi

in the hands of well-educated Persian civil servants, mary of whom came from families that had
traditionally served the Sassanid kings. The important office of wazir or vizier, chief counselor,
may well have developed from Sassanid models. The vizier was much more than an advisor;
indeed, when the caliph was we&, a capable vizier became the most powerful man in the empire.
The creation of the office of the vizier wa

statecraft. Another was the development of the Umayyad postal system into an efficient

intelli gence service; postmasters in outlying provinces were the eyes and ears of the government

and regular reports were filed with the central government on everything from the state of the

harvest to the doings of di ssi dlelierature wastreated Under

for the use and training of the clerical classes that had come into being. Since all government
business was by now transacted in Arabic, manuals of correct usage were written for the
instruction of non -Arabic speakers who had found government employment. There was also a

vast literature on the correct deportment of princes, as well as anthologies of witty sayings and
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anecdotes with which to enliven onebds epistolary
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I n some ways, the O6Abbasi ds ayyads. &hemdor exampl® att unat e t h
Mansur died in 775 after a reign of twenty years, his son, atMahdi, inherited a full treasury and

an empire that was more devoted to trade than war.

The developments in trade, indeed, dathatarestonong t he a
often overlooked. Because Islamic rule unified much of the Eastern world, thus abolishing many

boundaries, trade was freer, safer, and more extensive than it had been since the time of

Alexander the Great. Muslim traders, consequently, established trading posts as far away as

India, the Philippines, Malaya, the East Indies, and China.

From the eighth to the eleventh centuries this trade was largely concerned with finding and

importing basic necessities- grain, metals, and wood. To obtain them, of course, the Muslims had

to export too, often using the imports from one region as exports to another: pearls from the

Gulf, livestock from the Arabian Peninsula (particularly Arabian horses and camels), and i one of

the chief products i cloth. TheMus | i ms al so traded medicines, an off
in medical science, as well as paper and sugar.

This expansion of commercial activity led to other developments too. One was a system of

banking and exchange so sophisticated that a letter of cedit issued in Baghdad could be honored

in Samarkand in Central Asia or Kairouan in North Africa. The demands of trade also generated

the development of crafts. From Baghdadbdés | arge wur
of every conceivable sort: metalworkers, leatherworkers, bookbinders, papermakers, jewelers,

weavers, druggists, bakers, and many more. As they grew in importance to the economy these

craftsmen eventually organized themselves into mutual-benefit societies which in some ways

we 0 r dar te laten Western guilds and which offered many social services: lodging travelers,

engaging in pious works such as caring for orphans, and endowing schools. Because of this

growth in commerce the OAbbasids al saninspecioel oped a
made sure that proper weights and measures were given and that dishonest practices of all sorts

were avoided.

Arabic poetry reached its greatest heights in the Abbasid era, especially before the loss of central
authority and the rise of the Persianate dynasties. Writers like Abu Tammam and Abu Nuwas
were closely connected to the caliphal court in Baghdad during the early 9th century, while others
such as alMutanabbi received their patronage from regional courts.

Learning under the Abassid Dyt

The reigns of Harun al-Rashid (7861 809) and his successors fostered an age of great intellectual
achievement. In large part this was the result of the schismatic forces that had undermined the
Umayyad regime, which relied on the assertion of the superiority of Arab culture as part of its

claim to legitimacy, and t he Ab-ArgbdMiuslines6 wel comi ng o



A number of medieval thinkers and scientists living under Islamic rule, many of them non -
Muslims or heretical Muslims, played a role i n transmitting Greek, Hindu, and other pre -Islamic
knowledge to the Christian West. They contributed to making Aristotle known in Christian

Europe. In addition, the period saw the recovery of much of the Alexandrian mathematical,
geometric and astronomical knowledge, such as that of Euclides and Claudius Ptolemy, and these
recovered mathematical methods were later enhanced and developed by other Islamic scholars,
notably by Al-Biruni, and Abu Nasr Mansur, who is thought to have first derived the Cosine rule
and applied it to spherical geometry.

Three speculative thinkers, the Persians atKindi, al -Farabi, and Avicenna, combined

Aristotelianism and Neoplatonism with other ideas introduced through Islam.

The End of the Caliphate

Hulagu Khan sacked Baghdad on (February 10, 1258), causing great loss of life. AMu st ad s i m,

last reigning Abbasid caliphate in Baghdad was then executed on February 20, 1258. The
Abbasids still maintained a feeble show of authority, confined to religious ma tters, in Egypt
under the Mamelukes, but the dynasty finally disappeared with Motawakkil Ill, who was carried

away as a prisoner to Constantinople by Selim I.

Trade and Agriculture under

Prior to the civil war, during the reign ofRlashid Abbasid prosperity reached such heights that the real
motors of imperial expansion mapt have been as much military and political in nature as they
wereeconomic. Starting from the late eighth century onward, tradegnicllture connected the empire
with the entire known world throughetworks of land and sea routes. By the 13th century, it is
estimatedhat empirewide trade had become the vital linchpin of a world systgimg the eastern
Mediterranean to the Indian Ocean and both of ttee@hina.The Abbasid Empire, a key player in world
trade, was at thieeart of this world system, if not its chief conduit, as Muslim, Chriséiad,Jewish
merchants operating under its patronage bartered, baghtised credit to ship textiles, food products,
ard livestock all over thempire and far beyond. Among the first items to be traded were wesddl,
sugar, and paper.

One of the chief reasons for the efficiency and success of longdistadegwhether by land or sea, was
the unity imposed by Islamic rule. That unity was established from the very first outpouring of Muslim
troops into the fertile and cultivable lands of the Bstliterranean and North Africa. Later on, Umayyad
and then Abasidcontrol of the Mediterranean Sea and Indian Ocean created a diefanlyd and
homogeneous area for transempire trade, unifiddlagnic customs and mores and tied by the Arabic
language. Howevehistorians have pointed out that while the Abb&sicpire at its heightontrolled a

large proportion of the known world, there were at leastother economic zones that cooperated as well
as came into confliakith the Muslim realm, and those were China and the&ogbe unifiedand largely
underdevelped European states.
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Sociologist Janet Abu Lughod has written that there were striking similarities between economic systems
in Asia, the Islamic world, antthe West, and that contrary to the belief that capitalism or a rramegn
economy only developdd Europe, both the Islamic empire
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And China had created capHatensive economies that competed fairly well with eattier (Abu Lughod
1989, ISIS). The Abbasids and, later, the Italian merchant cistates minted coins in theiru | er s 6
names; irChina, papemoney was introduced in tlearly ninth century. Credit wasgidely available so
that traders could buy in one place audrantee payment in anothBanking appeared initially ithe
Islamic world and wakater copied by Europeansiembers bmerchant familiesvorked for family firms

in disparate regions of the world and guaranteed-teng credit and cash payments in a premodern
system of family banking. As a result, Muslim traders were able to establish tpaditsgas far away as
India, the Philippines, Malaya, the East Indies, &itina. Abu Lughod also shows that even in small

Islamic city-statesthere was a controlling oligarchy at the head that monopolizeddratlerganized
traders.



An Abbasidera dirham, the unit of currencypf Baghdad ca. 78809 (Kenneth VPilon/Shutterstock)

According to historian K. N. Chaudhuri, there were four great Asian commodities bought and exchanged
in medieval times: silk, porcelaisandalwood, and black pepper (Chaudhuri 1985, 39). Other
prodwctscomplemented transregional trade, such as shipments of horsabhdr@ulf; incense from
southern Arabia; and ivory, cloth, and mefdiere were many important port cities that facilitated this
regionaltrade. Until the advent of the Abbasid Emptrade was mostly laniased and carried out by
camel caravans passing from ports suchedlslah (western Arabia) to Egypt and Yemen. After the
conquest othe eastern Mediterranean and the Indian Ocean, Abbasid menseaatsble to use the sea
to great &ect. New port towns developed @m,some cases, were redeveloped from small coastal
communities tdarge trading emporia. For instance, Basra in southern Iraq, althotlghs a garrison
town for Islamic troops, quickly became a majansshipment oute for goods from Syria, Baghdad, and
the coastaGulf islands to India. Until the 20 th century, Basra remained the poairof shipment to
Bombay (presentlay Mumbai) and other cities in

Western India. Other famous commercial centers in the Abbessidere Siraf, a short distance away from
Basra on the Persian side of tBelf, Hormuz at the tip, Sohar in Oman, and Aden in Yemen. There
also the famous East African ports of Kilwa and Mombasa, fibinh sailors traveled across the Indian
Ocean irships that had bearonstructed without the use of a single nail.

Who was |bn atHaytham



Creative representation of Ibn al-Haytham by the artist Ali Amro

Born around a thousand years ago in present day Irag, Al-Hasan Ibn al-Haytham (known in the

Westby t he Latinised form of his fiAlshazname) was ta al
pioneering scientific thinker who made important contributions to the understanding of vision,

optics and light. His methodology of investigation, in particular using experiment to verify theory,

shows certain similarities to what later became known as the modern scientific method. Through

his Book of Optics (Kitab al-Manazir) and its Latin translation (De Aspectibus), his ideas

influenced European scholars including those of the European Renaissance. Today, many

consider him a pivotal figure in the history of op
Ibn al-Haytham was born during a creative period known as the golden age of Muslim civilisation

that saw many fascinating advances in science, technology and medicine. In an area that spread

from Spain to China, inspirational men and women, of different faiths and cultures, built upon

knowledge of ancient civilisations, making discoveries that had a huge and often

underappreciated impact on our world.

o bhcalFX 1 n KOF

Ibn al-Haytham, pioneering
scientist

Ibnal-Ha y t h warkéwas remarkable for its emphasis on proof and evidence. He is known to
have said:

fi lledrning the truthisthes ¢ i e ng d aslthéd be must make himself the enemy of all that he
reads. 0By this he meant it was essential to conduct experiments to test what is written rather
than blindly accepting it as true.

Ibn al-Haytham was born in the year 965 in Basra, and died in about 1040 in Cairo. He was one
of the earliest scientists to study the characteristics of light and the mechanism/process of vision.
He sought experimental proof of his theories and ideas. During many years living in Egypt, ten of
which were spent under what we may now call protective custody (house arrest), he composed
one of his most celebrated works, the Kitab al-Manazir, whose title is commonly translated into
English as Book of Optics but more properly has the broader meaning Book of Vision.


http://ibnalhaytham.1001inventions.com/discover/unesco-celebrates-ibn-al-haytham-arabic/
http://ibnalhaytham.1001inventions.com/wp-content/uploads/2015/01/img-1.jpg

Ibn al-Haytham made significant advances in optics, mathematics and astronomy. His work on
optics was characterised by a strong emphasis on carefully designed experiments to test
theories and hypotheses. In that regard he was following a procedure somewhat similar to the
one modern scientists adhere to in their investigative research.
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Ibn al-Haytham experimented to prove that we see because light from objects travels in a straight
line into our eyes.

.

Different views about how the process of vision could be explained had been in circulation for
centuries mainly among classical Greek thinkers. Some said rays came out of the eyes, while
others thought something entered the eyes to represent an object. But it was the 11th-century
scientist Ibn al-Haytham who undertook a systematic critique of these ideas about vision in order
to demonstrate by both reason and experiment that light was a crucial, and independent, part of
the visual process. He thus concluded that vision would only take place when a light ray issued
from a luminous source or was reflected from such a source before it entered the eye.

Ibn al-Haytham is credited with explaining the nature of light and vision, through using a dark
chamber he called AAl beit Al muzl i ncdémerawhi ch has
0 b s c uthe de¥ice that forms the basis of photography. [IYL2015 Call to action]

Out of the 96 books he is recorded to have written; only 55 are known to have survived. Those

related to the subject of light included: The Light of the Moon, The Light of the Stars, The

Rainbow and the Halo, Spherical Burning Mirrors, Parabolic Burning Mirrors, The Burning

Sphere, The Shape of the Eclipse, The Formation of Shadows, Discourse on Light, as well as his
masterpiece, Book of Optics. Latin translations of some of his works are known to have

influenced important Medieval and European Renaissance thinkers like Roger Bacon, René

Descartes and Christian Huygens, who knew him as

crater Alhazen on the Moon is named in his honour, as is the asteroid 59239 Alhazen.

1 Bornin 965 in Basra, during the intellectual heyday of Muslim civilisation.

1 Invited to Egypt to help build a dam on the Nile. After a field visit, he declined to proceed
with the project causing him to end up in what we now call -protective custody for 10
years.

1 From his observations of light entering a dark room, he made major breakthroughs in
understanding light and vision.

1 His discoveries led him to make significant revision to ancient views about how our eyes
see.

1 Through his studies of earlier work by Galen and others, he gave names to several parts
of the eye, such as the lens, the retina and the cornea.

1 He set new standards in experimental science and completed his great Book of

Optics sometime around 1027.

He died at the age of 74 in around the year 1040.

His Book of Optics was translated into Latin and had a significant influence on many

scientists of the Middle Ages, Renaissance and Enlightenment. For example, the optics

book Perspectiva was authored around 1275 by Erazmus Witelo, who later was called

Al hazends Apeod when lapgehocppicgal-H &z wnt h Boaldof§ he had
Optics.
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Ibn al-Haytham was born after centuries of intense activity in mathematics, astronomy, optics,
and other physical sciences. Although he was preceded by great pioneers such as Aristotle,
Euclid, Ptolemy, Al-Kindi, Banu Musa, Thabit ibn Qurra, Ibrahim ibn Sinan, Al-Quhi, and Ibn Sahl,
his work was distinguishably novel.lbn al-Haytham was born after centuries of intense activity in
mathematics, astronomy, optics, and other physical sciences. Although he was preceded by
great pioneers such as Aristotle, Euclid, Ptolemy, Al-Kindi, Banu Musa, Thabit ibn Qurra, Ibrahim
ibn Sinan, Al-Quhi, and Ibn Sahl, his work was distinguishably novel.

Ibn al-Haytham® world

Ibn al-Haytham stands out in this long list as the leading figure in both the science of light and
science of vision because his work depended so heavily on experimentally-based
demonstrations. His work was important for two reasons:

1 Ibn al-Haytham showed that a person saw an object by something entering the eye
rather than leaving the eye. Before Ibn al-Haytham, both ideas had been put forward by
other scientists and scholars writing in Greek, Latin, Arabic and other languages.
1 Ibn al-Haytham used systematic experimentation in his work on optics. Ptolemy, working
in the Greek based culture of second century Alexandria, had used a similar approach in
his work on optics. However, Ibnal-kHayt hamés wor k was distingui she
Ibn al-Haytham greatly benefitted from being able to use the work of previous generations of
scholars that had been translated into Arabic over a period of over two-three hundred years
under the patronage of various Muslim rulers and wealthy aristocrats.

This included direct translation of many scientific works from Greek, Syriac and Persian which

themselves were the heirs to the great scientific traditions of Ancient Egypt, Babylonia, India and

China. Inturn, lbonallFHayt hamés wor k proved to be equally infl
during the Middle Ages and the Renaissance. [IYL2015 Call to action] In this way, he formed part

of the intellectual legacy that Latin scholars derived from Muslim civilisation from the thirteenth

century onwards including the Renaissance and Early Modern periods.

With new scientific insights such as those of Ibn al-Haytham, as well as medical marvels,
astronomical observations, new maps, libraries and advanced schools that taught various
mathematical subjects, Muslim civilisation made significant and crucial contribution to the
accumulation of scientific knowledge in the pre-modern age that changed the ancient world.
These past discoveries have shaped our homes, schools, hospitals, towns, the way we trade,
travel and our understanding of the universe.

The dramatic story of Ibn ai
Haytham life

The storyoflbnakHayt hamés | i fe and discoveries is truly e
Basra, he made significant contributions to our understanding of both vision and light, bringing

important new insights into both of these subjects. His brilliant breakthrough, however, came at a

time of the darkest episode of his life.

Ibn al-Haytham grew up at a time when schools and libraries flourished in the Muslim civilisation.
Students had access to highly trained scholars who could teach a variety of subjects, including
law, literature, medicine, mathematics, geography, history and art. Debates and discourses were
popular and took place in Arabic. Scholars enjoyed discussing ideas from newly translated
ancient manuscripts.



IbnackHayt hamés schol ar lwgllbeyengRasrat i on spread

He is known to have said, fi Il \iould be given the chance, | would implement a solution to
regulate the Nile f | o o .dThisxcpitn reached al-Hakim, the Fatimid caliph in Egypt who invited
him to Cairo. Confident of his own abilities, Ibn al-Haytham boasted that he would tame the great
Nile River by building a dam and reservoir. But when he saw the extent of the challenge and the
marvellous remains of ancient Egypt on the river banks, he reconsidered his own boast thinking.
If such a huge project could be done, he reasoned, it would have been done by the brilliant
builders of the past who had left us such fantastic architectural relics. He returned to Cairo to
inform the caliph that his solution was not possible.

Knowing that that particular caliph did not entertain failure and that his life would be at risk if he

were to disappoint him, Ibonal-Hayt ham f ei gned madness to avoid the

that Islamic law would protect a mad person from bearing responsibility for his failure. Despite

the caliphdés wild swings of mood, he nevertheless

or expelling Ibn al-Haytham from Cairo, the caliph decided to put the scholar under permanent
protective custody. That was required by law in order to ensure his safety and that of others. lbn
al-Haytham was placed under what amounted to house arrest, far from the lively discourses and
debates to which he was accustomed.

Yet it just as life was at its bleakest moment. 1bn al-Haytham might have made the dazzling
discovery for which he is best remembered. Legend says, one day he saw light shining through a
tiny pinhole into his darkened room i projecting an image of the world outside onto the opposite
wall. Ibn al-Haytham realized that he was seeing images of objects outside that were lit by the
Sun. From repeated experiments he concluded that light rays travel in straight lines, and that
vision is accomplished when these rays pass into our eyes.

Ibn al-Haytham confirmed his discovery by experimenting with his dark room (calling it Albait
Almuzlim)- translated into Latin as cameraobscura, whi ch si mply means
After many additional experiments using special apparatus of lenses and mirrors which he built,
he laid down his new ideas about light and vision in his seven volumes Book of Optics. He was
released from prison on the death (disappearance) of the caliph.

Ibn al-Haytham died at the age of 74 in 1040. His greatest work, the Book of Optics, had perhaps
begun from the confines of imprisonment and was completed around the year 1027- but its
impact rippled out across the whole world. Both his optical discoveries, and the fact that they had
been validated using hands-on experiments, would influence those who came after him for
centuries.

So how did that influence shine its light on later generations? In the early 12th century, Toledo in
Spain was the focus of a huge effort to translate Arabic books into Latin. Christian, Jewish and
Muslim scholars flocked to the city, where they lived alongside one another and worked together
to translate the old knowledge into Latin and then into other European languages. Ibn al-

Ha y t h Bouldos Optics as well as some of his other scientific works were translated into Latin
making them available to European scientists including Roger Bacon, Johannes Kepler and even
Leonardo da Vinci.

How Ibn alHaytham changed
the course of science

lbnakHayt hamés discoveries in optics and vision

his experiments, he observed that light coming through a tiny hole travelled in straight lines and
projected an image onto the opposite wall.

But he realised that light entering the eye was only the first step in seeing. He built on the work of
Greek physician Galen who had provided a detailed description of the eye and the optic

ndar k

pathways. Today the oldest-known drawing of the nervous systemis from Ibnal-Ha y t h Baold s

of Optics, in which the eyes and optic nerves are illustrated. [IlYL2015 Call to action]

over



Ibn al-Haytham suggested that only the light rays that hit the surface of the eye head-on would
pass into the eye, creating a representation of the world. It was Kepler in the sixteenth century
who corrected this and proposed that the object of sight i what is seen comes from both
perpendicular and angular rays that hit the eye to form an inverted image on the retina. [I'YL2015
Call to action]

Among lbnal-Ha y t h atmebirsights was his understanding of the crucial role of visual

contrast. For example, he realised the colour of an object depends on the colour of the
surroundings, and that a contrast of brightness | e
daytime.

Ibn al-Haytham also subscribed to a method of empirical analysis to accompany theoretical
postulates that is similar in certain ways to the scientific method we know today. He realised that
the senses were prone to error, and he devised methods of verification, testing and
experimentation to uncover the truth of the natural phenomena he perceived. Up until this time,
the study of physical phenomena had been an abstract activity with occasional experiments.

In search of evidence, Ibn al-Haytham studied lenses, experimented with different mirrors: flat,
spherical, parabolic, cylindrical, concave and convex. His practical results were clear:

i Vi sobjexts seen by us through light refraction i across thick material such as water and

glass 1 are bigger than their real s i zhe Wrote.

After his death, Ibona-FHayt hamés writings were more influential
significant work in Arabic that built onlbnallHayt hamdés i deas was produced i |
the fourteenth century (in present day Iran) by Kamal al-Din al-Farisi, who was himself a brilliant

scientific thinker.

When lbnal-Ha y t h Bauoldo$ Optics was translated into Latin, it had great influence and was
widely studied/read. It was published as a print edition in 1572 so that it could be made more
easily available. The Polish astronomer Johannes Hevelius chose to honour Ibn al-Haytham,
alongside Galileo, in his most famous work on the Moon, Selenographia, published in 1647.

Polish astronomer Johannes Hevelius honoured lbnal-Hayt hamés contri bt
to optics. This illustration is from Heveliu
puts lIbn al-Haytham as the equal of Galileo in this illustration from his book

the first to chart the Moonds surface as see



Some questions Ibn al-Haytham raised remained unsolved for a thousand years. One such was
called O0Al hazenbds dreolelde md gfemmewhiiclml hes odfuti on:
a spherical mirror, find the point on the mirror where the light will be reflected to the eye of an

o b s er v e rHaythan dplwed this problem geometrically but it remained unsolved using

algebraic methods until it was finally solved in 1997 by the Oxford mathematician Peter M

Neumann.
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And yet, some mysteries remain. Ibn al-Haytham affirmed that an optical illusion was the reason

for the Moon appearing so big wihoaincompagssentodite w i n t he
size when at the zenith- and still no one knows why this happens. This, and other questions in

science, has yet to be solved i leaving a legacy of intrigue for us to tackle today.

Ibn al-Haytham@ scientific method
alhacen.jpg

Hasan Ibn al-Haytham (Latinized Alhazen)

During the International Year of Light 2015(link is external), Ibn al-Haytham was celebrated
at UNESCO as a pioneer of modern optics. He was a forerunner to Galileo as a physicist,
almost five centuries earlier, according to Prof. S.M. Razaullah Ansari (India). Also known
as Alhazen, this brilliant Arab scholar from the 10th i 11th century, made significant
contributions to the principles of optics, astronomy and mathematics, and developed his
own methodology: experimentation as another mode of proving the basic hypothesis or
premise.

by Shaikh Mohammad Razaullah Ansari

Ab 1 aAJasan Ibn al-Haytham al-B a 4 r §-10409, &®wn in European Middle Ages by the

name of Al hazen, was called among Ar abThsknhm)l.ar s a
was actually a scholar of many disciplines: Mathematics, physics, mechanics, astronomy,
philosophy and medicine. He was one of ‘the senior

during 10th -11th centuries, the othertwowereal-Bor I n @ 048733 and 1iMeB7)Son U ( 98¢

From Basra, Ibn al- Haytham shifted to Cairo, where the Fatimid Caliphal-41 Uk i m had i nvi t ed
The Caliph was a great patron of scientist-scholars, he got built an observatory for the astronomer
Il bn Y1 nus and e fdufdeda)library DU r i d & Iwmose fame almost equaled that of its


https://en.unesco.org/file/alhacenjpg
http://www.light2015.org/Home.html

precursor at Baghdad, Bayt al- 4 infa(the House of Wisdom), established by the Abbasid Caliph
a-MU6 mIl n (reiigged 813

Ibn al-Haytham was a prolific writer. According to his own testimony, he wrote 25 works on
mathematical sciences, 44 works on (Aristotelian) physics and metaphysics, also on meteorology
and psychology. Moreover, his autobiographical sketch indicates clearly that he studied very

thoroughly Aristotleds (natural) phil osophy, l ogi
account.
His most famous book in Arabic was on optics,Ki t OUb -Ma g Ubailr , Opticae Lat i n

Thesaurus, which was translated anonymously in the 12th /13th century. It deals, in seven
volumes, with experimental and mathematical study of the properties of light. lbn al-
Ha y t h Bistbusse on Light and tracts On the Light of Stars, On the Light of the Moon and On
the Halo and the Rainbow are the main sources from which his working method can be deduced.

In the sequel, | exemplify the main features of Ibn al-kHayt hamos rne ddsigndof a s
experiment in order to test a hypothesis, and not using it just for observation or discovery as used
by his predecessors.

Scientific method: what does it mean?

The two well known characteristics of the modern scientific method are the theory
building and experimentation.While the former is actually a sort of mathematical modeling of
observational facts, the latter is not only just observation of a phenomena experimentally, but also
includes in it the experimental proof of a hypothesis
regrading the phenomena in question. In other words, an experiment is designed to test the
hypothesis on which the mathematical theory is actually based.

Recall here that Einstein in his General Relativity (or Theory of Gravitation) predicted that light
bends by a large mass of matter by its gravitation like any matter. This hypothesis or deduction of
his theory was tested in 1919, 1922, 1947 and 1952 during total eclipses of the Sun. The light of
stars located behind the Sun is bent by the mass of the Sun, and could be observed clearly.

In all textbooks of the western world, the Italian physicist Galileo Galilee ( 15641 1642) is presented

as the father of this scientific method. The historian of science, A.C. Crombie states in Augustine

toGalleo( paper back Mer cury Bo o kned,... hk expetimental méthod3mth i | ee ¢ «
the mathematical abstraction [expressed as mathematical equation] of observed regularities ...

from which the observation could be deducedo.

The two medieval European scholars who were actually the main predecessors of Galilee are
Robert Grosseteste (d.1253), and Roger Bacon (d.1294).

Robert Grosseteste was the teacher of Roger Bacon, whose sources for optics were Euclid, lbn
SinadéUni n, iKinmd @b sLib@ pe aspecsibus, the Arabic text of which is not extant.
The Latin translation by the Spanish Gerard of Cremona was carried out in the 12th c. Robert
propounded his theory of falsification of causes , i.e. experimental proof of testing rival hypotheses
or mathematical models.

Roger Bacono6s wokkiwas insopticse with thé title Opus Maius , and in the sixth
chapter of which Roger exemplified the Scientia Experimentalis, i.e., his theory of science and

scientific method. His sources were aliKi n d i (d. c a. 8 7 BHaytham | lin Rusi®id n U, I b
(d. 1198). According to Crombie (Robert Grossteste, and the Origins of Experimental Science,
Cl arendon Press, Ox f-Hharydt, ham® 53 )f,e whi olphbmn c all writin

anonymously [already] at the end of the 12th / beginning of the 13th centur y 0 .

According to the famous German scholar, Anneliese Maier (19051 1971), who analyzed the
thoughts of 14th c. natural philosophers and scholastic science, in his book The Predecessors

of Galilei in Fourteenth Cent tionghOuRloante heinterprét&d) , At he
as a linear historical process[ e mphasi s mi ne] initiated by Galil eot
the increased use of experimentation thereaftero.

from their scholastic predecessors.



Testing Hypothesis Experimentally

The following hypotheses were tested by Ibn al-Haytham, for which he devised special
experiments for various types of lights: Sunlight, twilight/morning light, reflected light from polished
surfaces and from opaque bodies, refracted/transmitted light.

Rule 1. Rectilinear propagation of light irrespective of their source of emission.

Rule2.iEvery point of a |l uminous object ...radiates

Imeaninalldireciono. A result of this rule proves t
radiates light from all its part.

On the basis of his experimental results, Ibn al-Haytham classified light sources into three types:
luminous, reflecting and transmitting sources. Consequently, he applied his classification to the
moon. In his tract: On the Light of the Moon, he investigated the nature of the moonlight and
concluded that A the experiment ... serve t

hat t he

O prove

of the same kind as the already known mode of emission fromself-l umi nous obj ectso.

In his Discourse on Light, Ibn al-Haytham presented his theory of light and particularly the definition
of a physical ray. Besides he presented a dynamic concept of refraction of light, that is light is a
movement of sort, with its reduced velocity in a denser medium. Further he went one more step
and stated fAithat the path assumed by a refr
gui c ker 0. -Haythansanticipated thelso-called Fer mat 6 s pr i n c i(thelpath
taken between two points by a ray of light is the path that can be traversed in the least time).
Moreover, he discussed also the relation between light and heat.

Using his own designed instruments for investigating reflection and refraction, Ibn al-Haytham
found eight rules of refraction.

Mathematisation of Physical Problems

Recall that Ibn al-Haytham substituted beams of light by straight lines and light sources by surfaces
from the points of which straight lines originates in all direction (Rule 2 mentioned above). Despite
the fact, that this sort of abstraction was known to his Greek predecessors, yet his major
achievement lies actually in investigating the functional relationship between his mathematical
abstraction and experiment.

Precisely speaking his methodology was the systematic use of experimentation for individual
physical phenomena and at the same time the use of mathematical (or functional) representation
of the physical phenomenon in question. For instance, in his theory of refraction, the property of
transparency of the medium i today defined by refractive index) is related to with the angle of
deviation of the refracted ray. In this sense Ibn al-Haytham was surely a forerunner to Galileo as
a physicist, almost five centuries earlier.

Views on Authorities

It is by now quite known that the substitution of geocentric system of planets by heliocentric system
of the world, as propounded by Copernicus (d.1543) and following him Galileo6 s B Dialogue
Concerning the Two Chief World Systems, the belief in authorities was undermined and
guestioned. The final blow to this overthrow came by Rene Descartes (d.1650), with his famous
book: Discourse de la Methode (Leiden 1637), inwhichheaddr essed t hose sc
solely by their natural pure intellect [and refuse to] have faith merely in ancient books, i.e., without
contrasting authority wi t h experi ence and experimento.

It is astonishing, that Ibn al-Haytham advocated exactly the same research methodology. In his
tract, Doubts on Ptolemy, he wrote:

ATruth is sought for its own sake ... It is
and gives a free rein to his natural disposition to regard them favourably, who is the seeker after
truth. But rather the person who is thinking about them [and] is filled with doubts .. .who follows
proof and demonstration rather than the assertion of a man whose natural disposition is
characterised by all kind of defects and shortcoming.... A person who studies scientific books with

acted r

of Lea:
hol ar s
not t h



a view to knowing the truth, ought to turn himself into a hostile critic of everything that he studies
... if he takes this course, the truth will be revealed to him and the flaws ... in the writings of his
predecessors will stand out <clearl yo.

To sum up, it may be recalled that Ibn al-Haytham had to concentrate on the refinement and
sophistication of antique methods of empirical observations, thereby developing his own
methodology: experimentation as another mode of proving the basic hypothesis or premise.

The Irony of Islamic Middle ages

| would like to conclude on a despairing note by pointing to the irony of Islamic Middle ages in

which even a practical science of optics remained in oblivion, despite thoroughly researched by

Ibn al-Haytham. Strangely enough only one commentaryonlbnal-lHayt hamés Opti cs was
in three centuries.

On the other hand, duringtheso-c al | ed &édar k ag eksady tihna nEdusdpasppas, i clabln a
immortalised by the English poet Geoffrey Chaucer (1320-1 4 0 0 ) Thei Squirdis Tale(link is
external)o(Canterbury Tales):

AThey spoke of Al hazen and
And Avristotle, who wrote, in their lives,
On strange mirrors and optical instrument so.

Here Aloceanreferstolbnal-Hayt hamés ( Al hazen/ Al hacelmsiamn)t henldat
Vitello, to the Polonis scholar Witelo (13th c.) whose book on optics is based substantially on Ibn

akHayt hamés Optics. |t was afOjpticeeThesdurus. Wi t Bé oBssheeras
contributed a good deal in transmitting the essentials of optical researches of Middle Ages down

to Kepler and Descartes in the seventeenth century. Consequently the optics and its bye-

product, the scientific method, indicate a continuity of development of sort during the sixteenth and

seventeenth centuries Europe, which centuries are wrongly considered as a revolutionary period

or a break from the past, thanks to the genius of al-1 a s a n -Hdythama |

Learn more about light in the Courier

Read also Over the Moon, by Hatim Salih. July-August 2009
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Creative representation of Ibn al-Haytham by the artist Ali Amro

Born around a thousand years ago in present day Iraqg, Al-Hasan Ibn al-Haytham (known in the

West by the Latinised form of hiBAfhazszéendpameasiait
pioneering scientific thinker who made important contributions to the understanding of vision,

optics and light. His methodology of investigation, in particular using experiment to verify theory,

shows certain similarities to what later became known as the modern scientific method. Through

his Book of Optics (Kitab al-Manazir) and its Latin translation (De Aspectibus), his ideas

influenced European scholars including those of the European Renaissance. Today, many

consider him a pivotal figure in the history of op
Ibn al-Haytham was born during a creative period known as the golden age of Muslim civilisation

that saw many fascinating advances in science, technology and medicine. In an area that spread

from Spain to China, inspirational men and women, of different faiths and cultures, built upon

knowledge of ancient civilisations, making discoveries that had a huge and often

underappreciated impact on our world.

o bhbecalFX 1 n HOF

Ibn al-Haytham, pioneering
scientist

IbnakHayt hamés work was remarkable for its emphasi s
have said:

fi lleérning the truthisthes ¢ i e ng d aslthéd ke must make himself the enemy of all that he
reads. 0By this he meant it was essential to conduct experiments to test what is written rather
than blindly accepting it as true.

Ibn al-Haytham was born in the year 965 in Basra, and died in about 1040 in Cairo. He was one
of the earliest scientists to study the characteristics of light and the mechanism/process of vision.
He sought experimental proof of his theories and ideas. During many years living in Egypt, ten of
which were spent under what we may now call protective custody (house arrest), he composed
one of his most celebrated works, the Kitab al-Manazir, whose title is commonly translated into
English as Book of Optics but more properly has the broader meaning Book of Vision.


http://ibnalhaytham.1001inventions.com/discover/unesco-celebrates-ibn-al-haytham-arabic/
http://ibnalhaytham.1001inventions.com/wp-content/uploads/2015/01/img-1.jpg

Ibn al-Haytham made significant advances in optics, mathematics and astronomy. His work on
optics was characterised by a strong emphasis on carefully designed experiments to test
theories and hypotheses. In that regard he was following a procedure somewhat similar to the
one modern scientists adhere to in their investigative research.

Ibn al-Haytham experimented to prove that we see because light from objects travels in a straight
line into our eyes.

Different views about how the process of vision could be explained had been in circulation for
centuries mainly among classical Greek thinkers. Some said rays came out of the eyes, while
others thought something entered the eyes to represent an object. But it was the 11th-century
scientist Ibn al-Haytham who undertook a systematic critique of these ideas about vision in order
to demonstrate by both reason and experiment that light was a crucial, and independent, part of
the visual process. He thus concluded that vision would only take place when a light ray issued
from a luminous source or was reflected from such a source before it entered the eye.

Ibn al-Haytham is credited with explaining the nature of light and vision, through using a dark
chamber he called AAl bei't Al muzl i ncamerawhi ch has
o0 b s ¢ uthe de¥ice that forms the basis of photography. [IYL2015 Call to action]

Out of the 96 books he is recorded to have written; only 55 are known to have survived. Those

related to the subject of light included: The Light of the Moon, The Light of the Stars, The

Rainbow and the Halo, Spherical Burning Mirrors, Parabolic Burning Mirrors, The Burning

Sphere, The Shape of the Eclipse, The Formation of Shadows, Discourse on Light, as well as his
masterpiece, Book of Optics. Latin translations of some of his works are known to have

influenced important Medieval and European Renaissance thinkers like Roger Bacon, René

Descartes and Christian Huygens, who knew him as

crater Alhazen on the Moon is named in his honour, as is the asteroid 59239 Alhazen.

1 Bornin 965 in Basra, during the intellectual heyday of Muslim civilisation.

1 Invited to Egypt to help build a dam on the Nile. After a field visit, he declined to proceed
with the project causing him to end up in what we now call -protective custody for 10
years.

1 From his observations of light entering a dark room, he made major breakthroughs in
understanding light and vision.

1 His discoveries led him to make significant revision to ancient views about how our eyes
see.

1 Through his studies of earlier work by Galen and others, he gave names to several parts
of the eye, such as the lens, the retina and the cornea.

1 He set new standards in experimental science and completed his great Book of

Optics sometime around 1027.

He died at the age of 74 in around the year 1040.

His Book of Optics was translated into Latin and had a significant influence on many
scientists of the Middle Ages, Renaissance and Enlightenment. For example, the optics
book Perspectiva was authored around 1275 by Erazmus Witelo, who later was called
i Al hazends A peealised hechad lapgelyocppied al-H a y t h Baouldos
Optics.
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Ibn al-Haytham was born after centuries of intense activity in mathematics, astronomy, optics,
and other physical sciences. Although he was preceded by great pioneers such as Aristotle,
Euclid, Ptolemy, Al-Kindi, Banu Musa, Thabit ibn Qurra, Ibrahim ibn Sinan, Al-Quhi, and Ibn Sahl,
his work was distinguishably novel.lbn al-Haytham was born after centuries of intense activity in
mathematics, astronomy, optics, and other physical sciences. Although he was preceded by
great pioneers such as Aristotle, Euclid, Ptolemy, Al-Kindi, Banu Musa, Thabit ibn Qurra, Ibrahim
ibn Sinan, Al-Quhi, and Ibn Sahl, his work was distinguishably novel.

Ibn al-Haytham® world

Ibn al-Haytham stands out in this long list as the leading figure in both the science of light and
science of vision because his work depended so heavily on experimentally-based
demonstrations. His work was important for two reasons:

1 Ibn al-Haytham showed that a person saw an object by something entering the eye
rather than leaving the eye. Before Ibn al-Haytham, both ideas had been put forward by
other scientists and scholars writing in Greek, Latin, Arabic and other languages.
1 Ibn al-Haytham used systematic experimentation in his work on optics. Ptolemy, working
in the Greek based culture of second century Alexandria, had used a similar approach in
his work on optics. However, Ibnal-kHayt hamés wor k was distingui she
Ibn al-Haytham greatly benefitted from being able to use the work of previous generations of
scholars that had been translated into Arabic over a period of over two-three hundred years
under the patronage of various Muslim rulers and wealthy aristocrats.

This included direct translation of many scientific works from Greek, Syriac and Persian which

themselves were the heirs to the great scientific traditions of Ancient Egypt, Babylonia, India and

China. Inturn, lbonallFHayt hamés wor k proved to be equally infl
during the Middle Ages and the Renaissance. [IYL2015 Call to action] In this way, he formed part

of the intellectual legacy that Latin scholars derived from Muslim civilisation from the thirteenth

century onwards including the Renaissance and Early Modern periods.

With new scientific insights such as those of Ibn al-Haytham, as well as medical marvels,
astronomical observations, new maps, libraries and advanced schools that taught various
mathematical subjects, Muslim civilisation made significant and crucial contribution to the
accumulation of scientific knowledge in the pre-modern age that changed the ancient world.
These past discoveries have shaped our homes, schools, hospitals, towns, the way we trade,
travel and our understanding of the universe.

The dramatic story of Ibn ai
Haytham life

The storyoflbnalkHayt hamés | i fe and discoveries is truly e
Basra, he made significant contributions to our understanding of both vision and light, bringing

important new insights into both of these subjects. His brilliant breakthrough, however, came at a

time of the darkest episode of his life.

Ibn al-Haytham grew up at a time when schools and libraries flourished in the Muslim civilisation.
Students had access to highly trained scholars who could teach a variety of subjects, including
law, literature, medicine, mathematics, geography, history and art. Debates and discourses were
popular and took place in Arabic. Scholars enjoyed discussing ideas from newly translated
ancient manuscripts.



IbnacFHa yt hamoé s reputatioo $peeadlwgll beyond Basra.

He is known to have said, fi Il \iould be given the chance, | would implement a solution to
regulate the Nile f | o o .dThisxcpitn reached al-Hakim, the Fatimid caliph in Egypt who invited
him to Cairo. Confident of his own abilities, Ibn al-Haytham boasted that he would tame the great
Nile River by building a dam and reservoir. But when he saw the extent of the challenge and the
marvellous remains of ancient Egypt on the river banks, he reconsidered his own boast thinking.
If such a huge project could be done, he reasoned, it would have been done by the brilliant
builders of the past who had left us such fantastic architectural relics. He returned to Cairo to
inform the caliph that his solution was not possible.

Knowing that that particular caliph did not entertain failure and that his life would be at risk if he

were to disappoint him, Ibonal-Hayt ham f ei gned madness to avoid the

that Islamic law would protect a mad person from bearing responsibility for his failure. Despite

the caliphdés wild swings of mood, he nevertheless

or expelling Ibn al-Haytham from Cairo, the caliph decided to put the scholar under permanent
protective custody. That was required by law in order to ensure his safety and that of others. Ibn
al-Haytham was placed under what amounted to house arrest, far from the lively discourses and
debates to which he was accustomed.

Yet it just as life was at its bleakest moment. 1bn al-Haytham might have made the dazzling
discovery for which he is best remembered. Legend says, one day he saw light shining through a
tiny pinhole into his darkened room i projecting an image of the world outside onto the opposite
wall. Ibn al-Haytham realized that he was seeing images of objects outside that were lit by the
Sun. From repeated experiments he concluded that light rays travel in straight lines, and that
vision is accomplished when these rays pass into our eyes.

Ibn al-Haytham confirmed his discovery by experimenting with his dark room (calling it Albait
Almuzlim)- translated into Latin as cameraobscura, whi ch si mply means
After many additional experiments using special apparatus of lenses and mirrors which he built,
he laid down his new ideas about light and vision in his seven volumes Book of Optics. He was
released from prison on the death (disappearance) of the caliph.

Ibn al-Haytham died at the age of 74 in 1040. His greatest work, the Book of Optics, had perhaps
begun from the confines of imprisonment and was completed around the year 1027- but its
impact rippled out across the whole world. Both his optical discoveries, and the fact that they had
been validated using hands-on experiments, would influence those who came after him for
centuries.

So how did that influence shine its light on later generations? In the early 12th century, Toledo in
Spain was the focus of a huge effort to translate Arabic books into Latin. Christian, Jewish and
Muslim scholars flocked to the city, where they lived alongside one another and worked together
to translate the old knowledge into Latin and then into other European languages. Ibn al-

Ha y t h Bouldos Optics as well as some of his other scientific works were translated into Latin
making them available to European scientists including Roger Bacon, Johannes Kepler and even
Leonardo da Vinci.

How Ibn alHaytham changed
the course of science

lbnakHayt hamés discoveries in optics and vision

his experiments, he observed that light coming through a tiny hole travelled in straight lines and
projected an image onto the opposite wall.

But he realised that light entering the eye was only the first step in seeing. He built on the work of
Greek physician Galen who had provided a detailed description of the eye and the optic

ndar k

pathways. Today the oldest-known drawing of the nervous systemis from Ibnal-Ha y t h Baold s

of Optics, in which the eyes and optic nerves are illustrated. [IlYL2015 Call to action]

over



Ibn al-Haytham suggested that only the light rays that hit the surface of the eye head-on would
pass into the eye, creating a representation of the world. It was Kepler in the sixteenth century
who corrected this and proposed that the object of sight i what is seen comes from both
perpendicular and angular rays that hit the eye to form an inverted image on the retina. [IYL2015
Call to action]

Among lbnalHayt hamdés other insights was his understandi
contrast. For example, he realised the colour of an object depends on the colour of the
surroundings, and that a contrast of brightness | e
daytime.

Ibn al-Haytham also subscribed to a method of empirical analysis to accompany theoretical
postulates that is similar in certain ways to the scientific method we know today. He realised that
the senses were prone to error, and he devised methods of verification, testing and
experimentation to uncover the truth of the natural phenomena he perceived. Up until this time,
the study of physical phenomena had been an abstract activity with occasional experiments.

In search of evidence, Ibn al-Haytham studied lenses, experimented with different mirrors: flat,
spherical, parabolic, cylindrical, concave and convex. His practical results were clear:

i Vi sobjexts seen by us through light refraction i across thick material such as water and

glass 1 are bigger than their real s i zhe Wrote.

After his death, Ibnal-FHayt hamés writings were more inyfl uenti al
significant work in Arabic that built onlbnallHayt hamdés i deas was produced i |
the fourteenth century (in present day Iran) by Kamal al-Din al-Farisi, who was himself a brilliant

scientific thinker.

When lbnal-Ha y t h Bauoldo$ Optics was translated into Latin, it had great influence and was
widely studied/read. It was published as a print edition in 1572 so that it could be made more
easily available. The Polish astronomer Johannes Hevelius chose to honour Ibn al-Haytham,
alongside Galileo, in his most famous work on the Moon, Selenographia, published in 1647.

Polish astronomer Johannes Hevelius honoured lbnal-Hayt hamés contri bt
to optics. This il lustration is from Heveliu
puts lIbn al-Haytham as the equal of Galileo in this illustration from his book

the first to chart the Moonds surface as see



Some questions Ibn al-Haytham raised remained unsolved for a thousand years. One such was
call ed O0Al hazends oprfoebrleedm&a fgoero mehtircihc anle sol ut i on:

a spherical mirror, find the point on the mirror where the light will be reflected to the eye of an
o b s er v e rHaythan dplwed this problem geometrically but it remained unsolved using
algebraic methods until it was finally solved in 1997 by the Oxford mathematician Peter M
Neumann.

And yet, some mysteries remain. Ibn al-Haytham affirmed that an optical illusion was the reason
for the Moon appearing so bi g haviboaincompadsentait® w

size when at the zenith- and still no one knows why this happens. This, and other questions in

science, has yet to be solved i leaving a legacy of intrigue for us to tackle today.

Ibn Sina on Education
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This study presents the theory of education in the philosophy of Ibn Sina, considered by
ancient and modern scholars alike as the most famous of the Muslim philosophers. In his

philosophical system, Ibn Sina outlined a complete theory of education and teaching.
Departing from his view of the human being and of the relationship between the mental

faculties and the body, and from a precise conception of knowledge and ethics, Ibn Sina's

educational theory deals with the aims of education, the educational stages and the
teaching methods for different classes of age, from infants to higher instruction of
teeangers, with a focus on the teaching of girls.
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1. Introduction

Figure 1: Modern portrait of Ibn Sina (Source).
This study attempts to present the educational aspects of an Ibn Sina, known in the west as Ibn
Sina (370?-428H i 980?7-1037 CE), considered by ancient and modern scholars alike as the

most famous of the Muslim philosophers [2]. Thus al-D h a h b i describes him as ot |
| sl amic pBli | 6esopdheg 6Anawat i has prepared a [4.ull bib
In 1950, to commemorate the thousandth anniversary of his birth, the Dar al-Kutub al-Misriyya

(Egyptian National Library) published a printed list of the titles of his works and their
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commentaries which are preserved there. We need only consult this list, containing more than
150 printed works and manuscripts and including all the branches of knowledge in his day, even
poetry, to evaluate the extent of the culture which lbn Sina acquired and handed on to us.

l bn Sinads most famous wor ks ar eisphilbsoghiealviews phi | osop
have engaged the attention of Western thinkers over several centuries, and his books have been

among the most important sources in philosophy. In medicine, his great work, al-Qanun (The

Canon), was translated into Latin towards the end of the twelfth century CE, and became a

reference source for medical studies in the universities of Europe until the end of the seventeenth

century [5].

Ibn Sina has attracted the attention of scholars, past and present, who have written books,

treatises and articles on him. One of these aspects, however, has not been very widely

di scussed, namely his views on education. Although
comparison with his vast output on other subjects, are in fact considered to be very scarce, we

do nonetheless find he deals with the same problems that confront educators today. He speaks

about humanity, society, knowledge and ethics. He devoted atreatiseent i t | ed O6Pol i ti cs o
education; and he speaks at some length in 6The Ca
Thereby, Ibn Sina represents a lively illustration of the meeting between philosophy and

education, for the educator and the philosopher are both faced with the same problems: truth,

goodness, the nature of the world, the meaning of knowledge and human nature, and so on.

Obviously, Ibn Sina the philosopher has his own views on education. In addition, if we consider

that Ibn Sina undertook teaching on a practical level for a considerable length of time, we realize

that we have here a thinker whose philosophy was transformed into an educational theory that

he himself practiced.

2. The man and his age


https://muslimheritage.com/ibn-sina-on-education/#ftn5
https://muslimheritage.com/ibn-sina-on-education/#sec2

The Sheikhal-lRa6i s Shar af

a-Mul k Ab4dusayal i al
b. 6Abd -Nastndh b. al
6AliI I(mownBi na

Europe as Avicenna) was
born in the village of
Afshana in the vicinity of
Bukhara (in what is now
Uzbekistan), in 370 H / 980
CE 06 the generally
accepted date [6]0 of an
Ismailian family concerned
with intellectual sciences
and philosophical inquiry,
all of which had its effect
upon the scientific career of
Ibn Sina [7].

Ibn Sina lived in the fourth
century of the Islamic era,
the most flourishing
Abbasid period in respect of
learning and knowledge,
which stands in complete
contrast to the political
situation at that time.
Learning was much in
demand, scholars were
numerous, libraries were
filled with the outpourings of
the scholars of Islam, and
with translations made from
the sciences of other
nations in accordance with
the desires of caliphs and
viziers.

It was just around the time
of I bn Sinads birth
subsequent years that
Islamic Arabic culture
reached its peak. Since the
Arabic language was the
accepted vehicle for the
Figure 2: Ibn Sina drawing by A. Suheyl Unver (Source). f[rans_mlssmn of K”OW'edge
in this era, Ibn Sina studied
Arabic under Abu Bakr Ahmad b. Muhammad al-Barqi al-Khwarizmi. As soon as he had
mastered Arabic (his mother tongue was Persian), his father obtained for him a teacher of the

Qur é6an and another for I|iterature. The young pupil
before he was 10 years old he knew the Quweldan and
becoming 6al most a pr odi g BboNexthesdeveldped aanmpp says of h

towards philosophy, geometry and mathematics, so his father sent him to the school of Mahmud
60aMassahd (the surveyor), a man | earned in arithmet
heavens, as reported by al-Bayhaqi [9]. He also studied figh (Muslim law) and the Sufism

movement wi Zihiddl-8makbéalti al And no soon<Natli,thead Abu O0Abd
phil osopher, arrived in Bukhara than I bn Sinaé6s f a
boy would learn intellectual subjects from him. If al-Natli had any noticeable success, it is that he
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diverted the boy from a preoccupation with law and Sufism in favour of the theoretical sciences
and philosophical studies.

Before long, the professor sensed that the boy no longer needed him, for Ibn Sina was very

anxious to acquire learning and had a real craving for the sciences of wisdom. He was then

attracted by medical science, and devoted himself to it for a brief time, until he surpassed all the
scholars of his age i n Hhemlidesiredto $tugynoedicine, brid took®i na s ays
reading the books written on this subject. Medicine is not one of the difficult sciences, so

naturally | became proficient in it in the shortest time, until the excellent scholars of medicine

began to study under me. | began to treat patients, and through my experience | acquired an

amazing practical knowl edge af@ ability in methods

Ibn Sina was not content with the theoretical study of medicine, but he also practiced it from
humanitarian motives and in order to put his learning to good use. He achieved all this while still
no more than 16 years of age. Then he devoted himself to intensive study and reading for a year
and a half, in which time he read through logic and all known sections of philosophy. Before Ibn
Sina had reached the age of 18, his scholarly fame for philosophical inquiries and medical
knowledge had spread far and wide [11].

It is clear from | bn Sinabs biography that he was
with ease. When he was 21 years old, he composed the book al-Ma j n{Thé Compendium), at

the request of some of his pupils; in this he dealt with all of the theoretical sciences, except

mathematics. Despite the political turmoil reigning in the land of Transoxania [the portion of

Central Asia corresponding to the region between the Amu Darya and Syr Darya rivers; the

editor], which obliged him to move house a number of times, and the fact that he was acting as

minister for certain princes, this did not prevent him from both studying and teaching science. He

always had his own students and his study circles wherever he went, and this continued right up

to the time of his death, Friday during Ramadan 428 H (1037 CE). He was buried at Hamadan in

Persia [12].

3. The phil osophical foundations of | bn Sinads edu

3.1. His view of the human being
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The human being,
view, consists of both hidden (sirr)
and open (6 a ) dements. Known
to us is the perceptible human
body with its organs and its cells.
6Sensory percept
exterior, while anatomy
(dissection) enables us to learn
about the interior; the hidden part
consists of the powers of its

mi n[@3@ These mental powers
motivate the human being, and
cause it to carry out its various
activities and behave as a human
beingéd. To | bn §
tangible body on the outside,
revealed within by means of
anatomy & as we see in his books,
such as Al-Qanun (The Canon)d
and we do not find any difficulty
today in accepting this. We still
have to look at the mental powers
or faculties that motivate this body.

What are the mental powers, and
what is their function? Ibn Sina
classifies these mental faculties
into three groups.

First, the group of vegetative
faculties, which humans and plants
both share. They are concerned
with the survival of the human
being, growth through nutrition,
and preservation of the species
through reproduction. They thus

comprise three faculties: feeding,

growth and reproduction [14]. Figure 3: A class at the Gazanfer Aga Madrasa founded in 1566

(image from Divan-i Nadiri, Topkapi Palace Museum Library, H. 899)
(Source).

This group is followed by the
faculties that make animals superior to plants, and are shared by human beings and animals.
Typically, they allow the human being to be attracted to what it desires, and to be repelled by
anything harmful arousing fear or anger. They comprise, in his view, two faculties: a faculty of
motion and a faculty of comprehension or perception. Each is, in its turn, divided into other
faculties: the motive faculty consists of an instinctive reaction, and a rational movement,
permitting the human either to act or desist from action; comprehension is also divided into a
perceptive faculty of the exterior world through the five senses & sight, hearing, smell, taste,
touchd and one directed from within, by way of common sense, imagination, memory and
reflection [15].

Finally, there is the group of faculties which distinguish the human being from the animal. In Ibn

Sinads view they comprise two facuwldtsi epsr;tacan caadt icwa
and a cognitive faculty directing his intellectual
but the first is practical and the second is contemplative [16].

3.2. The relationship between the mental faculties and the body
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Figure 4: Page from the oldest copy of the second volume of The Canon Of
Medicine by Ibn Sina, preserved in The Institute of Manuscripts of Azerbaijan

National Academy of Sciences; part of Memory of the World Project sponsored by

the UNESCO (Source).
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3.3. Is the human being good or evil by nature?

Il bn Sina is of the opinion t

0

hat

t

All these faculties are
merely different
functions of the human

soul is one, and those
three powers are
different functions of

it [17]. To Ibn Sina, the
soul is immaterial, and
is quite different from
the substance of the

body [18]. It is not pre-
existent, coming into
being together with the
body [19]; but it
survives and does not
perish when the
human being dies. 1bn
Sina says:
body dies and decays,
the substance of the
soul is released from
its connection with the
body; and if it is
perfected in
knowledge, wisdom
and good deeds, it is
drawn towards the
divine lights, the lights
of the angels and of
the heavenly kingdom,
just as a needle is
drawn towards an
enormous mountain by
magnetic force; the
divine presence flows
over it, and it achieves
real tranquillity, as the
call comes to it from
the heavenly beings:
60h soul at
rest, return to thy Lord,
well pleased and well
pleasing. Enter then
among my devoted

the human

neither good nor bad by nature, although tending more to good than to evil; and this human
being changes and adapts according to the influences of the environment and its education
systems. If he is accustomed to evil, he will become evil; if accustomed to good, he becomes

good. On this point, | bn

Si na Hhsagusation @éntMhiisemoralt h e

training begin, before he is attacked or overcome by blameworthy morals or objectionable
characteristics. For evil morals so quickly take over the young boy, and bad habits soon prevail;
and if any of these gain influence over him they overcome him, and then he cannot separate

bei

6 When

I

compl

ng i

c hi
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hi mself from t hem nof2l]sbh Sina gngphasizesthisaelsewkere by shying 6
6 Al I mor al ,dhe goodeandithe bad,sre acquired; and it is possible for the human
being, when he has as yet no specific moral character, to obtain them for himself; and when his
soul also chances upon some specific characteristic, he may move, by his own volition, away
from it towar2s its oppositebd

When we refer to I bn Sinaés writings on this subje
social theory based on two clear fundamental principles:

3.4. The social nature of the human being

The human being, as created by God, is not able to live in isolation but needs society for his

survival, his growth and his education. Il bn Sina s
animal s in being unable to |ive well as an isolated
satisfy his needs. He must be supported by another of his kind, who, in turn, must also be

supported by him and by his like, so that, for instance, one will provide vegetables for another,

while the other makes bread; one will sew when the other provides the needle. When they join

forces they are complementary. This is wh[g3.human b

3.5. The divine nature of society

The whole of society must submit to the righteous holy law of God, through the Prophet who
legislates, guided by divine revelation. For society needs someone to legislate its affairs and this
legislator must be a human being who stands out from the others through qualities which ensure

that his word is obeyed and the whole people follo
existence of the Prophet, the specific miracles with which God distinguished him, and the need
for the prophecy. l bn Sina says: 6So it is necessa

necessary that he should be a human being, and also that he should possess a special quality
not found in other people, so that they are aware of something in him not found in themselves;
thus he is set apart from {2lem and has miracul ous

3.6. The gate of ijtihad must be left open

Since the Prophet, in the Avicennian scheme of things, is the one to lay down laws governing

society by revelation from God, it is necessary that the gate of ijtihad (personal interpretation of

Islamic law) be left open to allow for any new events and circumstances in the following eras,

and especially anything connected with political and practical affairs. The Prophet defines the

general principles in these matters, while particular implementation is left to the circumstances.

Il bn Si na s ay s :conéetns,gspezialy in sbaahdffairg must be entrusted to

personal interpretation; for there are judgements concerning special circumstances, which

cannot be precisely determined. [ é] Particular rul
making suchlaws woul d | ead to confusion[25.for they change

3.7. The choice of the Caliph

Since the Prophet was a human being with a limited life span, he must have a successor
or khalifa (caliph). This successor is the one to rule after the Prophet, his mission being to
i mpl ement o6the teachings of the Prophetdé. This mea

So how is this successor to be chosen? This has been one of the greatest problems in Islamic

thinking throughout the ages. I bn Sinads solution
command in his life time, and by consultation and consensus of those in authority after his time.

60The Pr oph eoint alsuatessorpand déd mot wish the people in authority to choose

anyone unless they were sure he alone had political power; that he was able, courageous,

virtuous and with an ability to organize, knowledgeable in the holy law so as to be unsurpassed

in understanding its secrets and fathoming its dept
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fulfils these conditions and possesses these qualities. When these conditions are contravened,
then it is obligatory for all to oppose him; if they do not, they disobey God and are
unbelievers [26].

From all the above it is clear that society, as seen by lbn Sina, is a collection of individuals very

differently endowed with skills and capacities. This differentiation requires some kind of

specialization, and this demands co-operation between the individuals in society and interaction

between them. If this co-operation and interaction take place haphazardly, the social system may

break down. Thus there is a need for 6a rulerd who g
the principles of the law, wherever there is a text, and he is an independent interpreter (mujtahid)

who consults people in authority where there is no text. The ruler or the prince has an urgent and

very real need to conduct this consultation [27].

Although this allegorical picture of society, as Ibn Sina saw it, differed in certain respects from the

Iranian society in which he lived, this was in fact the society on which he based his educational

t hinking, for in this field we see him maintain th
its beliefs, rites of worship and its ethical code. He would recommend that this was the

inheritance to be presented to the child in the first stages of his education.

4. His view of knowledge and ethics

4.1. Knowledge
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Ibn Sina considered that the soul, with .

its various faculties, is the path to Sleim AMMAR
knowledge or perception for it

distinguishes between sensory sN | O V. 7
perception and intellectual perception. l [) N D [ |\ /\

The means of sensory perception, as
already stated, are the five external AV l ‘ E N N E
senses and the five internal senses.

These external and internal senses are
especially relevant to sensory
perception. Sensory perception occurs
when sensory stimuli reach the organs
of perception and are registered and
comprehended by the sensory faculties.
IbnSinasays: &6lt appe:i
perception is the acceptance of the
picture of the thing perceived, in one
way or @8a8.AAhdhe says of
sensory per c e ppicturesn
of all the things perceived by the senses
are conveyed to the organs of
perception and are impressed upon
them, and are then perceived by the
sensory [29 Gensotyi es 0 |
knowl edge, in |bn §
acquired knowledge, its source being
the sensed stimuli, and its means the
external and internal faculties of sense.
The subject of intellectual knowledge is
then simply the thing perceived, and its
meansisthe humanbés spe
faculty entrusted to him by God, which is
capable of acquiring that rational
knowledge.

e
1\
)

b - 5‘.
{

In order that intellectual knowledge
should be effective, it must have a
particular structure and an instrument to
regulate its operation, and also to verify .
the soundness of the thought and La vie & | '(Eu vre
reasoning; this instrument is logic. For
logic is the theoretical art or the
instrument which protects the intellect
from making a mistake [30].

1'Or du Temps

. Figure 5: Frontcoverofl bn Si na, Avi cenhbye
4.2. Ethics Sleim Ammar (Tuni s: Shuice)r d
|l bn Sina saw moral character as an expression of 0

i ssue from the soul wit [8l].&lssneans thei character is nopmerelg r t houg
the practice of good behaviour, but the practicing of it at every appropriate occasion because the

person has accustomed himself to it and is unable to act otherwise. We can describe a man as

truthful only when he is habitually truthful in his speech, and the same applies for other admirable

moral characteristics. In the same way, we can describe a man as a liar only when he habitually

tells lies, and the same for other character failings.

For the human being to achieve an excellent morality, he must govern his reason well in all his
conduct, and punish his soul if it departs from the right path, and reward and encourage it when it
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foll ows the path of wvirtue. |1 bn Sina ays: O0The hu
nt

S
and puni shme , an®.govern it therebyod
It is also obligatory for the human being, if his soul encounters a moral evil, to recognize its
opposite, and force his soul to go towards this excellent virtue and accustom it to that extreme
path, in order that his soul shall eventually acquire the middle path.

In all this, the reference point is reason. When the human being knows how to obey the

commands of reason, he is on the road to being educated or virtuous. Reason is what defines

good conduct, and the standards by which it is defined are the middle path on the one hand and

equity on the other. Reason can itself recognize the middle path for every virtue, since virtue

stands in the middle between two bad characteristics. Reason recognizes equity from the

harmony among these virtues, so that no virtue is dominant over the others, and the human

being can maintain an even balance in all his morality, without exaggerating one virtue at the

expense of the others. It is to be noted here that, while the foundation of spiritual and ethical
values found in the Quordsanddezds dfthe Prephed is based bnthet h e
religious constraint deep in the human soul, for Ibn Sina it arises from the domination of reason

over the faculties of wrong-doing. Now it is clear that to comprehend moral values, their simple
acceptance by reason is not enough. It is necessary rather that they should take root in the heart,
where the O6moral sensed6 becomes a part of the huma

Ibn Sina did grasp the fact that such a conception of ethics is that of scholars or philosophers, or
at least of an élite. He is not concerned with the common people in this ethical theory, since they
do not act because they are persuaded by, or respect, reason, but rather through dread of
punishments, in this world and in the hereafter [33].

I n I bn Sinaés view, then, morality is an acquired
capacity to acquire any such momaltiatty omeé ,widos leeag 6t h
Owi sdomb. Il bn Sina considered that the process of
birtho, because the child is exposed to probl ems a

stages of childhood, and these influence his psychology and temperament, and hence his ethical
development. For this reason Ibn Sina paid great attention to the early stages of childhood and
everything connected with it: the morality and culture of the wet nurse, the teacher, and the

c hi | d déasiong i sohwol or the place where he studies.

5. l bn Sinabs educati onal Vi ews

5.1. The aims of education
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Ibn Sina sees the
aims of education
as the overall
growth of the
individual: physical,
mental and moral;
followed by
preparation of this
individual to live in
society through a
chosen trade
according to his
aptitudes. So
Avicennian
education does not
neglect physical
development and
everything implied
by it: physical
exercise, food and
drink, sleep and
cleanliness [34]. It
does not aim
exclusively at
intellectual
development and
the amassing of
knowledge; likewise
Ibn Sina does not
devote his attention
to the moral aspect
alone, but aims at
the formation of a
personality
complete in body,
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Figure 6: Page from an illuminated manuscript of the Latin translation of the Canon of complete citizen,
Medicine by Ibn Sina (Source). but rather sees that
education must also

prepare him for a profession whereby he can contribute to the social structure, because society,
in I bn Sinads viewgpeéemsatbiuomd, eon i rleed yspacidazloi zati o
craft or profession and on the mutual exchange of services between its individuals.

Although Ibn Sina was a philosopher and thus belonged to a group of people who believed that

Greek thought was that of an educated élite such that philosophers had an undisputed

superiority over all others, yet for him the aim of education was not restricted to the training of

philosophers. This was particularly because he lived in the fourth century of the Islamic era, quite

apart from the fact that this Greek idea was that of an élite. Ther ef or e | bn Sina makes
education of the philosopheré one of his education
stage, to which anyone who wished could direct himself in accordance with his aptitudes and

inclinations. This was the difference between his education system and that of al-Ghazali, for
example,oral-Qabi si ; for while we find that 6t he educat.i
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included in their writings, Ibn Sina goes into great detail about it, the sciences which should be
studied, and the aim and the benefits of each one of them.

We can say then that education in I bn Sinabds opini
body and mind, and preparing him for some intellectual or practical work. Intellectual work could
be connected to the traditional sciences or to the theoretical sciences that Ibn Sina esteemed so

highly. He counts O6industryd or oO6craftsdé as a kind
specialization. He says: 0]l nsttal likedarpeotry ara dyding] ear ni ng
for it is only acquipBgd by practice of that crafté

5.2. The educational stages
The infant stage: from birth until the second year

IbnSi naés concern with the child begins from birth.
mu st be cut at once, above four fingersodé | engt h, a
as not to cause pain; if we wish to swaddle him, then the midwife must first massage his limbs

gently; she must inspect his body where this is necessary, moving every limb into the best

position; all of this by gentle touching with the tips of her fingers which should become a regular

habit, and she should oftenwipe hi s eyes with si3&. or somet hing si

Ibn Sina is greatly concerned with everything connected with this stage: sleep, bathing, suckling,

exercise suitabletothei nf ant 6 s age. About the infantdés sl eep,
sleep in a room with a mild temperature, not cold; the room should be fairly well shaded, with no

direct rays of light. When he lies in his cot, he head should be higher than the rest of his body.

Care must be taken that the cot does not allow his neck or limbs or his spine to be twisted in any

wa y3a].

Ibn Sina is insistent that the infant should be bathed more than once a day, and that the mother

should herself suckle her chil d: he speaks at || eng
breast-feeding, the number of feeds per day, and weaning, which should be undertaken

gradually. From his long discourse we shall mention briefly the following extracts: When the

infant sleeps after feeding, the cradle should not be rocked violently, which would disturb the milk

in his stomach, but only gently. To cry a little before feeding is beneficial. Breast-feeding normally

lasts two years, and when the infant desires something besides milk this should be given

gradually without forcing him. When his teeth begin to appear, he can move in gradual stages

from being fed on mot her Gthis can bk lread ahewsdtby tbemgréng f oo d .
mother, then bread soaked in water and honey, juice or in milk. This should be given to him in

small quantities and he should gradually be kept f
should be gradualandnott ake pl ace[3&l 1 at oncebd

The stage of childhood

This lasts from the third to the fifth year, at th
tongueis free,andhei s ready for instructi o8] dmd O0Wihe MKaaroinr
he defines the start of the sixth year as ot he end
primary teachingo. Il bn Sina says: OAnd when he has

brought to the t (40].0Me see b Sink hoeconcexnadchlbre with any specific
kind of teaching, but merely with creating a happy childhood as regards physical, mental and
moral health. Therefore he concentrates here on three educational concerns:

(i) The childés moral s, and k eeaceswhigh might affecahisay f r om
soul and his morals.

(i) Development of the body and movement. Regarding the need for play and exercise in that
stage, l bn Sina says: O6When the child wakes from s
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him play for an hour; then he is given a little food to eat, then he is allowed to play for a long time,

then he is bathed, then fed. Children should not be allowed to drink water straight after food, for

then it would go into their [45.yGamesformaregessary t hout bei
el ement in the childbés I|ife at this stage, whereby
also learns how to live in a group and benefit from that life.

(iii) The development of taste and behaviour. Ibn Sina had an interest in music and considered it
necessary for the child to listen to it, so that from the time he is in the cradle, he goes to sleep to
the sound of music. That prepares him later to learn music; and this education in taste will be
further refined in the next stage, when he learns simple poetry with easy rhymes, bringing the
child pleasure as well as encouraging him to appreciate virtue.

The first stage of teaching

This begins at the age of 6 and ends approximately at 14 years of age. It is on reaching this age
that the child must begin receiving education of a more serious kind, gradually moving away from

games and sport, and beginning otedhaimfauteenthyeart udy . 06 L
they must gradually decr[é2hase their sporting activi
At this stage, children |l earn 6the principles of |

calligraphy, and Islamic rules of good conduct. This is a common stage for all children, since
preferences have not yet appeared. Later, aptitudes make their appearance, and in accordance
with these every individual can be given particular instruction.

Ibn Sina considers that group instruction and not individual instruction is best at this level. He

advises that the child be brought up with others, saying: 6 The c¢chi l d should be taug
the children of the nobility (the great or the rulers) whose conduct is good and whose habits are

acceptable. For one child will teach another, learning from him and becoming his friend. If one

child is left alone with the teacher, that is most likely to be unsatisfactory for them both; when the

educator moves from one pupil to another, the risk of boredom is less, the pace of activities is

more rapid and the child [435 eager to | earn and suc

The specialized education stage (age 14 onwards)

This comes after the child has completed general primary teaching, and his aptitudes have
become apparent either to continue in the field of education or to learn a craft and earn a living.
In the light of these aptitudes, the young person defines for himself the type of study or the type
of vocational work that appeals to him during the higher or specialized stage.

Ibn Sina emphasizedthe needt o have regard for the young personé
when defining his future, his studies and the choice of profession; he insists that young people

should not have any kind of study or work forced on them that does not correspond to their

abil i ties and inclinations. The teacher must know Ot
nor opportune for him, but the one that conforms to his nature and suits him. If skill and crafts

were simply obtainable on demand, without question of appropriateness or suitability, then no

one would be devoid of them, and people would all agree to choose the most noble skills and the

highest [®f craftso

What then are the standards for defining educational and vocational inclinations among students
at this stage? And how can the teacher direct the student to a type of learning or profession that
he sees as suitable for him?

Ibn Sina considers that this is evident directyf r om t he conduct of the chil d,
either his father or his teacher, will notice specific inclinations. From the practical angle, this can

be ascertained by observing the studentds itgonduct .
is for I bn Sina a difficult matter: O0These choices
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obscure and hidden causes which tax human understanding, and are too subtle to be measured
or identified, so onl[¥5.the Al mighty knows themb

Ibn Sina remarks that students differ in their aptitudes and abilities, and sees the need of

educational and professional guidance at that stage. There is nothing unusual about that in an

age when science and knowledge were in full expansion, when crafts and professional groups

abounded, and when trade guilds were found everywhere. Likewise Ibn Sina was aware of the
Omentally retar émddd eadndd, twhheo Odwseirmefitihgdnomany kindbfe of ben
theoretical or practical education. He considers that they and their like must be given a special

place apart where they would live under the supervision of a warden. Those for whom there was

no hope of improvement should have their care and their sustenance guaranteed. Ibn Sina says:

61t may happen that a personébés nature is incompati
nothing from them. This can be seen from the fact that people of intelligence have wished to

educate their sons, and have expended much effort and expense on that purpose, without

attaining their objectived

Ibn Sina points out very clearly the necessity for educational and vocational guidance. He
appreciated the very close connection between education and the economic and social needs of
society, as well as the role of individual aptitudes and abilities in defining the type of learning or
trade in which each student should specialize; thus, he makes the higher stage of education that
of specialization. Each student would then specialize in the science or the trade which he wished
to be his future occupation, and the source of his income in working life. Ibn Sina perceives too
that this specializing stage comes only after a period of general education in which all students
participate, and where they learn the principles of Islamic culture, before allowing their talents
and special aptitudes to come to the fore when all that is completed. So it is on this basis that the
higher specialized stage follows.

6. Teaching methods

6.1. Infants under 6 years

Figure 7: Commemorative medal issued by the UNESCO in 1980 to mark the 1000th birth anniversary of Ibn
Sina. The obverse depicts a scene showing Avicenna surrounded by his disciples, inspired by a miniature in a
17th-century Turkish manuscript; whilst on the reverse is a phrase by AvicennainArabi ¢ and Lat.
forthewel-kbei ng of the body and t he Souragey The BNESGDfestablisteed h 1
the Avicenna Prize for Ethics in Science in 2002 (see brochure: Avicenna and the ethics of science and
technology today, UNESCO, 2004).
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We have pointed out that | bn Sina is concerned at
development and with moral and emotional training. We are not aware of Ibn Sina having

indicated any specific methods at this stage, apart from physical exercise and music; one for the

childdéds growth and his physical and motor developn
many moral and mental habits; and the other to refine his feelings and to heighten his emotions.

Ibn Sina is very much concerned with games at this age, as well as in primary education. He

shows us the role of exercise in education and its
that exercise differs accordingtoage,andals o wi t h the childés ability. F
or little; it can be very vigorous, demanding considerable physical strength; it can also be slight;

swift or slow; it can be rapid, combining strength and speed; and again it can be relaxing. Each of

these types has its own appropriate place and necessity in the life of the young child [47].

But Ibn Sina is as concerned with play and exercise at this level of education as he is with

O0musical educationd. We know that | bn Sina was sKki
performer [48]. So it is in the capacity of an expert that he mentions the feelings of pleasure, joy,

purity and the sense of exaltation which music brings about in the child: and also the way the

child can learn to perceive harmony and discord, treble and bass, and how this comes about. Ibn

Sina speaks at length about music, its composition and rhythm, and the instruments used [49].

So sport and music are the most important components of the method in this stage. They are the
two methodsofi nst ructi on which prepare the child for org
stage, when he reaches 6 years of age.

6.2. Methods at the O6primaryd stage (6 to 14 years

The components of study in this stage toagaccand he Qur 0
write, acquiring the outlines of religion and study of some Arabic poetry; besides which he is

again aware of the need for play and exercise. I bn
and his tongue is apt, and he is ready for instruction, and his hearing is attentive, he begins to

|l earn the Qurdan, and is shown | etters of the al ph
The boy should recite the rajaz (poetic verse), then the qasida (classic ode); the rajaz is easier

andismor e quickly | earned because its d9anzas are sh

The child should first recite the rajaz, since it is easier to remember. The verses the child

memorizes must make plain the usage of good manners and of learning, and the disgrace of
ignorance and foolishness; it must encourage respect towards parents, acceptable behaviour,
hospitality to guests, and high moral standards [51]. This means that the poetry which Ibn Sina
wants to be presented to the child at this stage is literature with a message, which contributes to
the boyds training, edusationghich ibbmSjna ¢consisersttchba the homean a |

beingbébs goal and the source of his happiness.

The curriculum put forward by I bn Sina reminds us
culture and its basic el eme nandethicst dnghe Qherhénd,me poet r vy
does not ignore the childdéds need for play, mov emen

not really differ very much from that followed by the modern child in the majority of Islamic
countries today, exceptforitsc oncent rati on upon Omemorizing the Ql
|l earning 6absolute priorityo.

6.3. Methods of higher instruction (age 14 onwards)

Il nstruction at this stage is specialized according
chosen depending on his inclinations and aptitudes. This is an open-ended education, meaning
that it continues throughout 1ife. Il bn Sina says:

memorizing the fundamentals of the language, at that time one should look into what occupation
is desired for him, and he should be directed on this path; if [his teacher or guardian] wishes him
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to study literature, then to the study of language he adds that of epistles, speeches, argument

and dialogue, and similar subjects; calculation is explained, and he is initiated into administration
through a practical course; care is taken with his handwriting; and if he seems destined for
another discipline, [#2 i s guided accordinglybo

Ibn Sina divided the education of his day into theoretical instruction and manual or practical

instruction (trade, jewellery making or another cr
diligent practice in the activity of t h a t [53]r oa iy being trained in it. Theoretical education, on

the other hand, is that which is acquired from 6sp
conveysabel i ef or an opinion, or <creat es[54mhisi mpressio
theoretical teaching is also made up and two kinds:

intellectual or philosophical theoretical teaching. Each type of theoretical or practical teachingd
and likewise every form of transmitted or intellectual teachingd has its means and methods
which prepare the individual for specialization in the chosen field. We would wish that Ibn Sina
had spoken in greater detail about these three methods of teaching (transmitted, intellectual and
vocational). Unfortunately, he restricted himself to drawing attention to them, which does,
however, indicate their existence at that time. His subsequent writings speak at greater length
about the methods by which the students of the intellectual sciences were taught [55].

6.4. The teaching of girls

Ibn Sina did not speak about girls as much as he did about boys. However, the fourth century of

the Islamic era witnessed great activity in the field of education from which women shared to a

certain extent since there were some outstanding women lawyers, poets and singers at that

time [56]. Perhaps this is due to the fact that, in | bn
her living like a man, but he made it clear that the man was expected to protect and care for her,

and support her financially [57]. Thus women did not need to follow specialized or higher

education, such as the man needed in order to prepare him for work or a craft from which he

would earn his living in the future.

The teaching required by a woman was such as to fit her to be a wife, mother and sister. It

appears that it was cust oma tiontobexcarlieth outathomeaaiids day f o
to be taken care of by the girldés family or by a p
Sina acknowledged this individual style in teaching girls, and left their teaching to their families,

who would give them whatever moral, religious and cultural preparation they desired.

7. Methods of instruction

7.1. The method of | earning the Qurdéan, calligraph
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In the lands of
Transoxania in Ibn
Sinabds day,
was taught by the

Qur 6an teac
Khaldun makes clear in
his Mugaddima [58]. It
appears that when lbn
Sina says:
boybés joint
and his tongue is apt,
and he is ready for
instruction, and his
hearing is attentive, he
begins to learn the
Qur 6an, and
letters of the alphabet

[ é 159, he refers to
the practice current in
his day for teaching
6handwritin
on a wooden
The teacher would draw

the letters of the Arabic I~ "_\_\,}\\\,_\\Q,__\'
alphabet, and the child _ T SN

would have to learn
them, both by heart and
by hand, until he could
write and pronounce
them perfectly. Then
came the next stage 0
composing individual
words and sentences.
After that the pupil
could begin writing with LR, o
his own O6slateo tne
Qur 6ani c v erFgwees Mahdata-kh At t arin (Attarin school ) i

he had to learn by builtin1350-55 CE by t he Mer i nGuide d8 la Ville derFésA b

heart. (Source).

IbnSinasays: 60 And when he has reached the age of 6 yeal
tutor and [60f®the teta solthatthécan memorize some Arabic poetry and to the

teacher to memorize the holy Qurdédan. | bn Sina cons

are simple in expression and language, with short stanzas and a light meter so that students can
easily memorize and understand them. The tutor must be careful to select poetry which has been
composed with a high moral purpose, praising noble virtues and condemning misdeeds, because
the child during these years is strongly influenced by what he reads and hears [61].

7.2. Styles of moral education

Ibn Sina shows a profound understanding of the psychological bases of moral education. Here
he has a double approach, since he is interested both in a concern for incentives, as represented
by good examples, a healthy environment, encouragement, persuasion and kindness; and also
in preventive measures, such as admonition with anger and punishment.
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Ibn Sina was concerned a lot about the harm that could result from physical punishment,
permitting it only in cases of necessity, considering that excessive beating includes an element of
revenge and does not achieve the desired educational effect [62].

7.3. Various methods of higher education

When we read accounts of the teaching methods followed by Ibn Sina himself in his study circles
and in imparting learning to his students, we find that he did not restrict himself to any one
method. Sometimes he dictated his lessons to the students, sometimes he held discussions with
them; most often he gave them explanations, composed treatises or books to present his point of
view, or replied to some epistle, and he would advise his students to read, investigate and study,
indicating to them particular reference books for every branch of learning.

7.4. Practical application

After one had chosen the particular branch of learning in which one was going to specialize and
had made some progress, Ibn Sina advised the student to put this learning into practice. If the
student was studying medicine, he should try to apply himself in a practical way to this
profession. If he was studying literature, calligraphy and composition, he should try to earn his

living by his pen. |l bn Sinads intention was for th
studies and to have greater faith in their usefulness, as well as perfecting them through practical
application, at the same time as | earning to earn a | iwvi

his craft to some extent, then it is a good moment for him to earn his livelihood from it, because it
brings two advantages: first, when he is rewarded by the enjoyment of earning through his own
craft and recognizes its potential, he will have esteem for it, and will be all the more motivated to
excel in it and to explore all its secrets, and, secondly, he becomes accustomed to earning his
own | iv[éd.i hoodd

7.5. Teacher traininglbn Sina perceives how important it is to make a good choice of teacher,

and to give him a good theoretical areducatmgr al tr ain
young people goes beyond presenting them with facts, for students acquire from their teachers a
great many habits, ideas and values. Therefore, Ibn Sina requires that the teacher should be an
excellent person, discerning the values of society and moral virtues so that the students will
follow him as a guide and model . | bn Sina s
religion, [ €] skilful at instructing childr
pleasantries, not giventol evi ty or sl ackness in the youth
contrary, he should be kind and understanding, virtuous, clean and correct. He is one who has
served the leaders of the nation, knows the kingly virtues in which they take pride and the correct
manners usedédlin societybd

ays: OT
en, dig
0s pre:

Ibn Sina noticed that the teacher not only conveys knowledge and facts to his students, but
brings them into contact with those values and ideas in which he believes, and those manners
and virtues with which he is endowed. If he for his part transmits knowledge with care and
feeling, then the students will copy his manners and his virtues, effortlessly and without realizing
ittint he process of o6I[6Blarning by imitationo

This glance at | bn Sinads educational thinking sho
educational views. In addition, he was the leader of a philosophical school which influenced

education both in the Islamic east and the Christian west [66]. For these many reasons, we still

have a great deal to learn from him today.

Science:The Islamic Legacy
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Science in the Golden Age

Written by Paul Lunde
lllustrated by MichaelGrimsdale
Additional illustrations courtesyof BodleianLibrary

Towards the end of the 10th century, IbriNaldim, son of 8aghdad , bookseller and boon
companion of Abbasid caliphs, compiled an annotated bibliography of books that had passed
through his hands during the course of his long and active life. The sheer number of books that he
lists, to say nothing of the rangetbéir subject matter, is astonishing: Aristotle appears beside
Sindbad the Sailor, Euclid beside the stories of Goha, Plato beside the poems of'Antar-bn Shad
dad.

The most striking feature of Ibn-Aladim's catalog, however, is the number of books dgalin
with science. In a chapter entitlétie ReasoriWhy Bookson Philosophyand Other Ancient
Science8ecamePlentiful in ThisCountry,lbn atNadim relates a strange story of how Aristotle
appeared in a dream to the CalipiMa'mun and assured him that th@vas no conflict between
reason and revelation. Thus reassuretyamun set about obtaining the works of the Greek
philosophers, the first step toward founding the famous House of Wisdom, a center for the
translation of Greek scientific works into Aieblbn atNadim told the story this way:

This dream was one of the most definite reasons for the output of books. BetWiggmah and
the Byzantine emperor there was correspondence .-Na'&un wrote to the Byzantine
emperor asking his permissiondbtain a selection of old scientific manuscripts, stored and
treasured in the country of the Byzantines. After first refusing, he finally complied,-and al
Ma'mun sent forth a number of scholars, among theldaghj ibn Matar, Ibn aBatrik, Salman,
the drector of the House of Wisdom and many others. They selected books from those they
found and brought them back teM&'mun, who ordered them to prepare translations of them.

Though the House of Wisdom was founded in 830, Abbasid interest in Greek $@droegun
almost with the founding of the dynasty in 750 and by the time the House of Wisdom was
launched, that interest had already been expressed in a number of important fields. The first
Arabic translations of the medical works of Galen and Hippogréte example, were made by
the official translator of the second Abbasid calipiylahsur, builder of Baghdad. These
sparked the interest in medicine so characteristic of Islam.

In 809, the Caliph Harun-&ashid founded the first hospital in tttamic World, and within a

short time no major city in the empire was without one. The translator of these medical texts died
in 800- the year that Charlemagne was crowned Holy Roman Emperor. His sonBaitmielk,

was among those scholars sent biylalmun to the Byzantine court in search of manuscripts.

But why should an Abbasid caliph, upholder of the Holy Law of Islam, dream of Aristotle, pagan
philosopher to an alien race? Why did the Muslim community, engaged first in the great
excitement of theanquests, and later in the difficult and absorbing task of administration,

trouble with the science and philosophy of the Greeks, the lore of Persia and the mathematics of
India?

The answers to these questions lie in the extraordinary-fendization o once separate

intellectual traditions that occurred as a result of the Muslim conquests of the seventh and early
eighth centuries. These conquests united the ancient civilizations of the Middied=sesy

nothing of North Africa andSpaiunder a sigle rule for the first time since Alexander the



Great, and Baghdad, from its foundation in 763, became a meeting place for Persians, Greeks,
Indians, Copts, Berbers, Sogdians, Turks and even Chinese.

These people spoke many different languages, represegtedt variety of cultures and an even
wider variety of religions. Jews, Christianef every possible varietyManicheans, Hindus,

Buddhists and even pagans jostled each other in the streets of the new capital. Yet the Abbasids,
who tended to encouradalented men whatever their origin, absorbed them all and they, eager to
contribute their talents helped to transform the empire.

The most single striking effect of the unificatioaf Anatolia, Iran, Syria, Irag, Egypt, Palestine,
North Africa and Spai- under Islamic rule was the opening of formerly closed frontiers

frontiers that had been closed politically, linguistically and intellectually since the death of
Alexander the Great in the fourth century B.C. The Arabic word which we translate ga€stin
literally means "openings“futuh d and this was indeed the effect of the Muslim conquests. For
centuries the Byzantines had been at war with the Persians; now that major political and cultural
frontier had fallen and students from the ancientensity at Gondeshapur were able to meet
colleagues from the philosophical schools of Alexandria in the streets of Baghdad and the effects
were dramatic: no less than a scientific renaissance. It was rather as if Russia and America were
to be united undehe benevolent rule of a third party and able to freely exchange scientific
information.

At first, contacts between scholars of such different backgrounds were libiéeduse of the

lack of a common language. But by the timd/&a'mun conceived the ided the House of
Wisdom, Arabic had already become the language of international scholarship as well as the
language of Divine Revelatiorand this was one of the most significant events in the history of
ideas. Greek, long the language of philosophicdlsaentific inquiry, gave way to Arabic, and it
was through the lens of Arabic that Western scholars, after the loriighaléf the Dark Ages,
first looked on the pages of Plato and Aristotle.

Another intellectual strand which was woven into the pattéislamic intellectual life during

the early Abbasid period was that of Persia. The Abbasid movement had its origin in Khorasan,
and particularly in the oasis of Marv (now in the Soviet Union), which had been the home of a
medical school under the Sassls. The Barmakid family, which supplied the Abbasid caliphs
with their advisors and prime ministers from 750 until 803, was responsible for fostering
translations from Pahlavi historical and scientific works into Arabic. It was through Pahlavi that
the Arabs first came into contact with the learning of India, which had a long tradition of
intellectual activity in the fields of astronomy, medicine and mathematics.

The Barmakids were also responsible for establishing the first paper mill in Baghdad.

Until the capture of Chinese paper makers by Muslim forces at the Battle of Talas in 751,
precious books such as the Koraihad been written on parchment, while papyrus was used for
ephemeral government documents. Neither was very suitable, parchment beganuse iwas
prohibitive, papyrus because it decayed in the damper, colder climates outside its native home of
Egypt. Paper, on the other hand, was the perfect writing material: cheatadting and

attractive. This "invention* for so it was had an #ect on education and scholarship as

important as the invention of printing in the 15th century. Books were now within the reach of
everyone, and soon schools were attached to most mosques, and libraries became common.

Unlike the Byzantines, with theguspicion of classical science and philosophy, the Muslims were
actively enjoined by the Traditionghe dicta of the Prophet to "seek learning, though it be in



China." Another wetknown Tradition states: "The search for knowledge is obligatory fayeve
Muslim"; another that "The ink of scholars is worth more than the blood of martyrs."

In obedience to these injunctions, the first generations of Muslim scholars had devoted
themselves to making the language of the Koran a vehicle for the expressi@ntfis ideas.
Now, with the establishment of the House of Wisdom, with its library and staff of scholar
translators, the work could begin.

The job that lay before these men was Herculean. It was nothing less than the transfer of what had
survived of thephilosophical and scientific tradition of the ancient werfulst into the Arabic

language, and then into the conceptual framework of Islam. In the process, old errors were
corrected and the experimental method, the basis of all scientific progrestearhs

enunciated.

According to a tradition which early Muslim scholars loved to quote, L Aristotle had inscribed
above the door of his house: "Let no one enter who does not have a knowledge of mathematics."
This science, together with logic, its handd®a, was seen as the basis of all others and al

Farabi, the great Arab philosopher, who died in 950, placed logic and mathematics near the head
of his Catalogof Sciences a book which in its Latin translation had a considerable influence

upon the curricla of medieval European universities. He arranged the sciences as follows : (1)
the linguistic sciences (2) logic (3) mathematics (4) physics (5) metaphysics (6) politics (7)
jurisprudence and (8) theology.

Accordingly, atHajjaj ibn Yusuf ibn Matar, whoaompanied the first embassy to the Byzantine
court, brought back a copy of EucliEementsand made two translations, one for the Caliph
Harun alRashid and the other for-Ma'mun. These translations served as the basis for a critical
edition preparethy two of the most famous translators associated with the House of Wisdom,
Ishaqg ibn Hunain and Thabit ibn Qurra. Muslim scholars also translated a commentary to Euclid
by Hero of Alexandria, the third century B.C. inventor and mathematician, who developed
prototype of the steam engine.

This was not the only work on Euclid to find its way into Arabic. Translations were also prepared
of works either by Euclid or attributed to him on the subjects of optics, music, ethics, logic and
weights and measures. Timaindations laid by these translations of Euclid were buttressed not
only by the translation of Hero's commentaries, but by at least 11 major works by Archimedes,
including a treatise on the construction of a wateck. Nichomachus of Gerasa (Jerasig ha

written a book on number theory in the second century, heavily influenced by Pythagorean
theories, and this provided the basis for some of the more arcane Islamic speculations in this
field. Other late classical mathematicians, men like TheodosiuspliTApollonius of Perga,

Theon and Menelaus were also translated into Syriac and/or Arabic by the staff of the House of
Wisdom.

Armed with these translations, as well as certain Indian works, the great age of Islamic
mathematical speculation began. lslg development was intimately linked with two other
disciplines based upon it: astronomy and music, or the science of harmonics.

The first great advance on the inherited mathematical tradition was the introduction of Arabic
numerals. Scholars working e House of Wisdom first became aware of them in translations
of Indian astronomical works, and hence called them "Indian." These numerals embodied the
placevalue theory which allowed numbers to be expressed by nine figures plus zero

(Arabic sifr, "ciphe™) and not only simplified calculation of all sorts but made possible the
development of algebra.






