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Figure 6.2. Reprinted by permission of the Library of Congress, Near East Divi-
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(New York: Bantam Doubleday Dell Publishing Group, Inc).

Figure 6.5b. Diagram prepared by Michael Graham from a display prepared
by the National Museumn of American History, Smithsonian Institution,
Washington.

Figure 6.6. Reprinted by permission of the University Library, Istanbul, MS No.
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Figure 6.7. Photo © Robert Azzi, Woodfin Camp and Associates, Inc., New York.

Figure 6.8. Reprinted by permission of the Musée National, Carthage, Tunisia.
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Figure 6.9a. Reprinted by kind permission of the Trustees of the Chester Beatty
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Figure 6.9b. Reprinted by permission of the National Museum, Damascus, A 1727.
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Scientific American.
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Note: Page numbers in italics refer to illustration captions.
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Ibn al-Haytham), 196, 197, 198, 199
Kitab al-Musiga (“Book of Music”;
al-Farabt), 49, 55
Kitab al-Rujari (“The Book of Roger”;
al-Idrisi), 120, 127

Kitab al-Tasrif (“Book of Concessions”;
al-Zahrawi), 138, 146

Kitab al-Tiryag ("Book of Antidotes”;
Galen), 152

languages
Arabic, 15—-17
translations, 29 —30, 209—210, 213—
216
Latin (language), 29, 209—210, 213
libraries, 30
Logman, 41, 83

lunar calendar, 64

Maimonides, 137
Majisti, Al- (Almagest; “Great Compila-
tion,” Ptolemy), 39, 42, 61, 62, 74
Ma’mun, al-, 49, 63, 132
mandrake (plant), 153
Mansur, al- (caliph), 6
maps, 120—121, 125—129
Magamat (“Assembly”; al-Hariri),
124
Maragha (Persia), 6s, 109
Masudj, al-, 49
Mas‘udi, al-, 119—120, 164
mathematics
algebra, 47—48
astronomy and, 62
ﬁnger reckoning in, §1
geometry, 46—47
in Islamic art, 56—58
of Khayyam, §3
music and, 48—so0, 5§
numbers for, 52
number systems in, 45— 46
of optics, 197
pre-Islamic, 43—45
trigonometry, 69
Mawsili, al-, 49
measurement technology, 165—166

Mecca (Saudi Arabia), 202
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astrolabes to determine direction
to, 89
Ka’ba in, 63, 77
gibla (direction of ), 786—80
gibla boxes indicating direction to,
67
Mecca plate, 8o
medicine
devices for measurements in, 186
great physicians, 135—138, 140
hospitals and, 133—135, 141—143
Islamic, 131-133
pharmacology and, 138—139, 153—157
pre-Islamic, 131—132
veterinary, 158
Medina (Saudi Arabia), 202
mental illness, 133
Mesopotamians, 36, 43
Mongols, 65
Muhammad (prophet), 10
Gabriel and, 24
on importance of water, 165
Islamic calendar tied to, 3, 64
in Islamic theology, 11
at the Ka’ba, 77
successors to, 7
as trader, 117
See also hadith
Murad III (sultan, Turkey), 83
Muruj al-dbahab (“The Meadows of
Gold and Quarries of Jewels”; al-
Mas‘udi), 120
music, mathematics and, 48—so0, 5§
Muslims, 1—2
astrology practiced by, 108—1m1
astronomical instruments of, 65—67,
78, 87—104
astronomy of, 6265, 68 —06g
commerce of, 117 —18, 124
communal baths of, 160
cosmology of, 38—39
current population of, 228

eleventh-century decline in society
of, z03—205
eleventh-century empire of, 201—202
expansion of Islamic empire by, 5—7
finger reckoning by, 51
hospitals established by, 133—135, 141
143

impact of modern West on, 212
mathematics of, 44— 48
music of, 48—50
as naturalists, 163, 167
pharmacology of, 38—139, 153—157
as physicians, 135—138, 140
pilgrimages to the Ka’ba by, 77
technology of, 165—166
travel of, 117 —121
Western institutions studied by, 223
See also Islam

Mu'tazila, 20

muwaqqit (timekeepets), 64

natural philosophy, 220
natural sciences, 162—166, 167
encyclopedias on, 170—172
Neoplatonism, 20
Nestorians, 29
Newton, Sir Isaac, 218
Nizami, 112
Noah (mythical), 122
Normans, 120, 127, 202, 208
numbering systems, 43—46
finger reckoning as, 51
numbers, 45—46, 52

observatories, 65—66
astronomical instruments at, 66
at Jaipur (India), 85, 86
of Murad 111, 83
at Samarkand, 84, 223—224
used for astrology, 109

optics, 195—197, 198—200, 218

ornithology, 164
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Ottoman Empire, 203, 222
almanacs (ruzname) in, 82
in eighteenth century, 208
hospitals in, 141, 142
modernization of, 206
replaced by Western colonial rule, 223
in seventeenth century, 211
Western innovations assimilated by,
212

Palermo (Sicily), 202
Palestinians, 224
Paracelsus, Philippus Aureolus, 218
Paulus of Aegineta, 140
Persia, 222
Gondeshapur in, 2829
libraries in, 30
pharmacology, 138—139, 153—157
botany and, 164
herbal, 132
pharmacy, 139, 153—157
botany and, 164
“philosopher’s stone” (elixir; al-iksir),
189, 190, 192, 194
philosophical sciences, 32
physicians, 35—138, 140
ethics of, 134135, 148
See also medicine
planets, 61, 68—69, 75
Tusi Couple for, 105, 106
Plato, 21, 37, 60, 132
prayers
almanacs for time of, 82
qibla (direction of Mecca) for, 78—80
sundials for timing of, 78
timekeeping needed for, 63, 64
Protestant R eformartion, 211
Pseudo-Galen, 178
Ptolemy
astrology based on astronomiy of, 109
astronomy of, 38, 39, 42, 61, 62, 68,
71,74, 10§

geography of, u8, 127
on optics, 195—197, 198
Tetrabiblos by, 109, 114

translations of, 210

Pythagoras, 37, 49, 55, 60

Qalaoun Hospital (Cairo, Egypt), 143
ganat (underground conduits), 165
Qazwini, Zakariya ibn Muhammad
ibn Mahmud Abu Yahya al-, 164,
172
gibla (direction of Mecca), 78—80
compasses and, 102
gibla boxes, 67
quadrants, 67, 101
astrolabic, 99
Egyptian, 98
North African, brass, 100
Qur’an, 10, 11
Arabic language of, 16
on astrology, 109
geography of, 118, 119
on human responsibility, 228
interpretations of, 22—23
Islamic law in, 13—-15
philosophy contained in, 18—19
on value of scientific knowledge, 31

Rakka (Syria), 65
Raphael, 218
Rashid, al- {caliph), 133
Razi, al- (Rhazes)
as alchemist, 191, 192, 194
medical texts of, 135—136
on music, 49
on optics, 196
as physician, 140
translations of, 210, 213, 216
Reformation, 211
Re’is, Piri, 121, 128
Renaissance, 206, 211, 217—221

Rhazes. See Razi, al-
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Roger II (Norman king, Sicﬂy), 120,
127
Roman Catholic Church, 220
scholasticism of, 217
scientific inquiry and, 218
See also Christianity
Ruhawi, al-, 134

ruzname (almanacs), 82

Saladin (sultan, Egypt and Syria), 137
Samarkand (Uzbekistan), observatory
at, 65, 84, 109, 223—224
Sarraj, Ahmad Ibn al-, 94, 98
Sarton, George, 35
Sasanid empire, 61
Saudi Arabia, 224, 225
scholasticism, 217
science
cultural transmission of, 35
education in, 31
encyclopedias of, 170—172
experimental method in, 197, 217—
219
Islamic, eleventh-century decline in,
203205
of Islamic empire, 28
natural, 162—166, 167
opposition to, 226—228
pre-Islamic, 26—27
Scientific Revolution, 219
Scotus, Michael, 210
Seljuq Turks, zoz, 208
Shari‘a (God’s law), 13—15
Shi‘ite Muslims, 1z
Sicily, 120, 127, 202, 208
Southeast Asia, 206
Spain
Alhambra Palace (Granada) in, 56, 58
astronomy n, 62
Cérdoba in, 30—31, zo1
reconquest by Christians of, 202,
208

translations from Arabic into Latin
in, 209—210, 213
Sufi, Abd al-Rahman al-, 71
Sufism, 12, 22
Sulayman (the Magnificent; sultan,
Turkey), 222
Sumerians, 43
sundials, 67, 78
Sunni Muslims, 12
surgery, 138, 146
instruments for, 147

Taoists, 37
technology, 165—166
of armillary spheres, 87
of astrolabes, 88—97
of astrolabic quadrants, g8—101
of astronomical instruments, 65—
67
of celestial globes, 103, 104
of compasses, 102
geomantic device for astrology, 115
hydraulic, 174—182, 188
of medical devices, 186
post—World War I1, 224—225
of sundials, 78
of surgical instruments, 146, 147
of water clocks, 183—185
telescopes, 66
Tetrabiblos (Prolemy), 109, 114
theology
astrology and, 1og—110
cosmology and, 39, 41
on pursuit of knowledge, 162, 203
timekeepers (muwaqgqit), 64
timekeeping (“ilm al-miqat), 63
astrolabes for, 66—67, 88—97
sundials for, 78
water clocks for, 183~185
Toledo (Spain), 31
toxicology, 152
trade. Sez commerce
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trigonometry, 48, 69
astrolabic quadrants for, 100

Turkey. See Ottoman Empire

Turkics, 65

Tusi, Nasir al-Din al-, 204
astronomy of, 68, 105, 106
Euclidean geometry of, 47, 54
trigonometry of, 69

Tusi Couple, 68—69, 105, 106

Ulugh Beg (ruler of Turkestan), 84,
104, 223

‘Umar, 3

Umayyad dynasty, 30, 132

universities, 27, 33

Valencia (Spain), 180
veterinary medicine, 158
vision, 195—197, 198, 199

water, hydraulic technology for, 165,
166, 174—182, 188

water clocks, 163, 183—185

Water Court (Valencia, Spain), 180

water fountains, 177, 179, 187

waterwheels, 174—175

women, 31

Yaqut, 120
Yazdi, Muhammad Mahdi al-, 96
Yazd-Isfahan region (Persia), 96

Zahrawi, Abu’l-Qasim al- (Abulcasis),
138, 146

Zarqali, al-, 94

zero (sifr), 45

zif (astronomical tables), 65, 81

zoology, 163
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