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Adoration of the Magi
The Da Vinci Code and, 305
described, 268-270
double-ramp staircase in, 247
drawings for, 205, 206
layer of painting over, 305
pyramidal composition of, 209
self-portrait in, 269
at Uffizi Gallery, Florence, 258, 320
as unfinished masterpiece, 270, 317
aerial screw, 186-187
The Agony and the Ecstasy (Stone, Irving), 17
airplane, 184, 187-188
Akamu, Nina (sculptor), 64
Alajalov, Constantin (cartoon artist), 287
Albert of Saxony (philosopher), 135
Alberti, Leon Battista (architect/writer)
city planning of, 235
as father of perspective, 97
istoria and, 276
On Painting, 103, 202-203
in Treatise on Painting, 312
Alea, Tomas Gutiérrez (film producer), 287
Alexander VI, Pope, 67
Alighieri, Dante (poet), 14
allegorical images. See iconography
Altarpiece for the Bernhard Chapel, 59
Alte Pinakothek, Munich, 322
Amadeo, Giovanni Antonio (architect), 243
Amboise, Charles d’ (French governor of
Milan), 70, 71
Anatomia (Liucci, Mondino de), 104
anatomical studies and drawings
bones and muscles, 110-113
books on, 345
contributing to modern science, 120-125
describing the human body, 107
discoveries and theories, 107-108
dissections and, 105-106, 108, 125, 327

of the fetus with the womb, 118-119
human brain, 115-116
human digestive system, 114
human embryo, 118-119
human eye, 116-117, 142
human heart and circulatory system,
111-114
human musculature, 112
of human physiognomy and horseback
riders, 116
human skull, 114-115
men influencing Leonardo, 104-105
nervous system, 117-118
of the sex act, 104, 119
sex, theories on, 119-120
spinal cord, 118
superior quality of, 13, 122-123
Vitruvian Man, 98, 108-110, 201
of a woman’s torso, 120
anemometer, 185
anemoscope, 185
angels
in Annunciation, 258-259
in Baptism of Christ, 57, 92, 257-258
animals
birds, 179-182, 189, 311
horse monument, Sforza, 62-64
mechanical lion filled with lilies, 72, 244
respect for, 55, 326
Annunciation
angel painted by Leonardo, 258-259
landscape in, 132, 230
as possible workshop production,
57, 258-259
at Uffizi Gallery, Florence, 258, 320
Annunciation (Credi, Lorenzo dji),
258-259, 319
Antique Warrior, 225-226, 227
apprenticeship in artist’s workshop
artists’ guild and, 92-93
becoming an apprentice, 87-88
imitating the master and, 91-92
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architecture. See also city planning; maps
architects influencing Leonardo, 235-236
books on, 344-345
castle designs, 246-248
chateau designs, 246
dome of Milan Cathedral design, 242-243
double-spiral staircases, 245, 247
Greco-Roman heritage, 27-28
legacy of Renaissance architects, 248
Leonardo as master of, 13-14
Renaissance, 233-234
utopian societies, 238
Aristotle (Greek philosopher)
geology studies, 135
History of Animals, 104
on laws of motion, 145-146
Leonardo’s study of, 94
philosophy of, 29
armored tank, 172
Arno River
flooding, 141
plans to reroute, 12-13, 170-171
arteriosclerosis (hardening) of the
arteries, 113
artists’ guild, 58, 92-93
astronomy, Leonardo’s study of, 141-144
Augustine, Saint, 18
Augustus, Caesar (Roman emperor), 27
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Babette’s Feast (film), 287
babies, by Leonardo, 259
Bacchus (St. John in the Wilderness),
268, 273, 320
Bacon, Roger (English philosopher),
94, 95, 96
Balaguer, Jose Maria Escriva de (Opus Dei
founder), 299
Baptism of Christ (Verrocchio, Andrea del)
angel painted by Leonardo, 57, 92,
257-258
at Uffizi Gallery, Florence, 320
Baroque period, 198
battering ram, 173
The Battle of Anghiari, 67, 68-69, 320
Battle of Cascina (Michelangelo), 68-69
battleship, 174

beauty, ideal of
humanism and, 31
symmetry and proportion of, 110
Vitruvius and, 242
Biblioteca Ambrosiana, Milan, 323
bicycle, 158-160
Birdflight as the Basis for Aviation
(Lilienthal, Otto), 190
birds
codex “On the Flight of Birds,” 189, 311
Leonardo’s study of, 179-182
Bird’s Eye View of Italian Coast by Terracina,
241-242
The Birth of Venus (Botticelli, Sandro), 90
Black Death
effects on daily life, 16, 25
in Milan, 233, 236, 238
Bondone, Giotto di (artist), 15, 80-81, 82
bones and muscles, 110-113
books. See also notebooks; Treatise on
Painting (da Vinci, Leonardo)
art and architecture, 344-345
biographies of Leonardo, 342-343
fiction, 346-347
human anatomy, 345
nature, science, and technology, 345-346
popular nonfiction, 343
read by Leonardo, 93-95
on the Renaissance, 25, 341
for young readers, 347-348
Boorstin, Daniel (The Creators), 14
Borgia, Cesare (papal army general), 11, 29,
67-68
Bosch, Hieronymus (The Garden of Earthly
Delights), 195
botany. See also landscapes
botanical artists, 131
garden design and hydraulics, 128-130
illustrations, 130-133
study of trees, 133-134
bottega, 87, 90, 93. See also apprenticeship
in artist’s workshop
Botticelli, Sandro (artist)
apprenticeship with Verrocchio, 57
The Birth of Venus, 90
botanical art, 131
Primavera, 131
workshop of, 93



brain, 115-116
Bramante, Donato (architect), 235-236
Brambilla Barcilon, Pinin (modern restorer)
Leonardo: The Last Supper, 285
restoration efforts, 285, 286
bridge designs, 169-170
Brown, Dan. See The Da Vinci Code
(Brown, Dan)
Bruegel the Elder, Peter (artist), 195
Brunelleschi, Filippo (architect/goldsmith)
art of, 194
civic loyalty of, 15
dome of Florence Cathedral, 77-78, 89,
151-152, 235
doors of Florence Cathedral and, 76
influence of, 83-84
optical experiments of, 97
perspective invented by, 202
Burckhardt, Jacob (The Civilization of the
Renaissance), 25
Buridan, Jean (philosopher), 135, 146
Burlington House Cartoon
described, 270-271, 316
at National Gallery in London, 321
pyramidal composition of, 209
as unfinished masterpiece, 66-67
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Callistus III, Pope, 46

camera obscura, 204

Campbell, Joseph (The Power of Myth), 297

canal bridge with sluice gate, 169

canal design, 168-169

canal reinforcement structure, 169

canal system, 13, 141

cannon, 175-176

car, 157-158, 159

cartography. See maps

cartoon. See Burlington House Cartoon

Castagno, Andrea del (artist), 277

castles, 246-248

Cataclysm, 232

catapults and crossbow, 174-175

Caterina (mother of Leonardo), 50, 52,
253, 313

centrally planned church, 243-244

chariot, scythed, 176

Charles VIII (king of France), 40
Chateau de Chambord, France, 246
chiaroscuro
defined, 213
in Lady with an Ermine, 217
Leonardo’s perfection of, 207
as realism in painting, 206-207
Chiaroscuro: The Private Lives of Leonardo
da Vinci (DC Comics), 207
Christ and Doubting Thomas (Verrocchio,
Andrea del), 88-89
Christie, Agatha (writer), 18
chronology
of early Renaissance Italy, 331-332
of Leonardo da Vinci, 332-339
Church. See also religion
beginning of the Renaissance and, 26
central planning for, 243-244
corruption in, 44-45
dogma in, 43
humanism versus, 45
influence on art, 19
papacy and, 42-43
responding to secular threats, 45
views on dissection, 105
city planning. See also architecture; maps
of Alberti, Leon Battista, 235
centrally planned church, 243-244
ideal city, 236-237
for Renaissance Italy, 233-234
Romorantin (ideal town), 130, 244-246
Town Plan of Imola, 239-240
city-states. See also Florence, Italy; Milan,
Italy; Papal States (Romagna)
city planning needed for, 234
forms of government in, 33
growth of, 26, 33
civil engineering. See city planning;
military and civil engineering
The Civilization of the Renaissance
(Burckhardt, Jacob), 25
classical antiquity. See Greco-Roman
heritage
Clement VII, Pope, 37
clocks, 156-157
cloth manufacturing machines, 155
Codex Arundel, 172, 310-311, 349
Codex Ashburnham, 311
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Codex Atlanticus
on art and science of flight, 180, 189
at Biblioteca Ambrosiana in Milan, 323
bicycle drawing in, 158-160
crossbow machine sketch, 175
described, 310
on garden design, 129
parachute design sketch, 188
sketch of Leonardo’s car, 158
Codex Juliana Aniciana, 130
Codex Leicester, 313
codex “On the Flight of Birds,” 189, 311
Codex Trivulzianus, 312-313
Codices of the Institute de France,
168, 186, 311
coitus drawing, 104, 119
Coleridge, Samuel Taylor (poet), 18
color
Leonardo’s trademark, 217
perspective of, 205
Columbus, Christopher (explorer), 93
Compagnia de San Luca, 58
composition
of Adoration of the Magi, 209
of Burlington House Cartoon, 209
of The Last Supper, 278
of Madonna Litta, 261
of Mona Lisa, 222
of The Virgin and Child with St. Anne, 209
of The Virgin of the Rocks, 209
contrapposto
David (Michelangelo) and, 196
described, 213
Greco-Roman heritage, 28
Leonardo’s use of, 209-210
in the Mona Lisa, 222
Convent of Santa Maria delle Grazie, Milan,
320-321
cooling machine, 160
Copernicus, Nicolaus (On the Revolutions
of the Heavenly Bodies), 143-144
copying the master, 272-273
Council of Nicaea, 292-293
Cousteau, Jacques-Yves (marine
explorer), 164
Cozens, Jacquie (diver/underwater
filmmaker), 165
cranes, mechanical, 153

The Creators (Boorstin, Daniel), 14
Credi, Lorenzo di (artist)

Annunciation, 259, 319

apprenticeship with Verrocchio, 57, 87
crossbow machine, 175
Crucifixion fresco (Montorfano, Donato), 284
Czartoryski Museum in Cracow, Poland,

323
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The Da Vinci Code (Brown, Dan)
backlash to, 292
Council of Nicaea and, 292-293
Gnostic Gospels and, 293-295
holy grail and, 296-298, 300, 305, 306
Knights Templar and, 300
The Last Supper and, 288, 303-304, 320
lawsuit regarding, 291
Leonardo and, 301-305
Louvre museum, “Cracking The Da Vinci
Code” tour, 305-306
Mary Magdalene and, 295-296, 304
Merovingian bloodline and, 299-300
Opus Dei and, 299
overview, 289, 346
popularity of, 289
Priory of Sion and, 298-299
summarizing, 290-292
Vitruvian Man as clue in, 108
The Da Vinci Code: The Movie, 291, 350
The Da Vinci Legacy (Perdue, Lewis), 291
da Vinci, Leonardo
appearance of, 15-16, 53
apprenticeship with Verrocchio,
11, 55-58, 88-92
as architect and city planner, 13-14
as artist, 12
belief in earth-centered universe, 143, 144
biographies, 342-343
birth of, 10-11, 50, 51
books read by, 93-95
camera obscura and, 204
character of, 9, 53, 326
childhood, 11, 16, 50-54
chronology of his life and work, 332-339
The Da Vinci Code and, 301-305
death of, 72, 254
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as disciple of experience, 18-19

dream of, 180

evolutionary theories and, 138-139

fables written by, 327

failures of, 329

fame of, 328

family tree, 52

father of, 51, 52-53, 56

fear of floods, 141

first commissions, 58-59

as genius, 10, 14-16

as illegitimate child, 50, 55

inability of others to imitate his work, 228

innovations of, 328-329

as Jewish, 253, 255

joining the painters’ guild in Florence,
92-93

lack of communication and publishing,
20-21

Latin, self-taught, 19, 327

learning from his peers, 90-91

legacy of, 21-22, 98-99, 228

manuscripts of, 309-314

as master of many subjects, 12, 73, 327

masterpieces, 315-318

mathematics and, 19, 98, 200-201, 280-281

as mechanical engineer and inventor, 13

mechanical lion of, 72, 244

micro- and macrocosmos analogy of,
14, 16, 107, 147, 345-346

as military engineer, 11, 328

mirror writing, 54

mother of, 50, 52, 253, 313

“the motions of the mind” and, 214

as musician, 283, 327

notebooks, 328

oil paint recipe of, 212

as pacifist, 67, 163, 328

as perfectionist and procrastinator,
17-18, 326

as philosopher and thinker, 14

on poetry, 199

as prankster, 327

on realism in art, 79

realism and naturalism of, 228, 251

on reason, 200

religious beliefs, 252-254, 301-302

respect for all life, 55, 326
rivals of, 196-198
on science, 93
as scientist, 13, 96, 121-122
sculpture of, 12, 83
self-portrait, 50, 269
self-schooling of, 18-19, 54-55
sexuality of, 58, 59-61, 301, 325-326
on sight as way to truth, 199-200
skills of, 327
soul and, 116-117, 118
stroke of, 72
as synasthete, 14, 130, 326
trademark style of, 213, 216, 217, 259
vegetarianism of, 16, 55, 326
views of sex, 119, 120
where to find his original works, 319-323
women and, 14, 58
da Vinci, Ser Piero (father of Leonardo),
51, 52-53, 56
Dali, Salvador (artist), 287, 330
Darwin, Charles (On the Origin of
Species), 138
David
(Donatello), 82, 83
(Michelangelo), 69, 196, 197
(Verrocchio, Andrea del), 88
DC Comics (Chiaroscuro: The Private Lives
of Leonardo da Vinci), 207
De Architectura: The Planning of Temples
(Vitruvius), 94, 108-109, 235
De Humani Corporis Fabrica (Vesalius), 123
Dead Sea Scrolls, 295
Deluge (or End of the World) series,
141, 231-233
Dent, Charles (sculptor), 64
Dick, Philip K. (science fiction writer), 297
digestive system, 114
dissections, 105-106, 108, 125, 327
The Divine Proportion (Pacioli, Luca),
201, 280
divine ratio. See golden mean
diving suits, 164-166
Dolcebuono, Gian Giacomo (architect), 243
dome
of Florence Cathedral, 77-78, 89, 235
of Milan Cathedral, 242-243
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Donatello (sculptor)
David, 82, 83
as student of Lorenzo Ghiberti, 76
Verrocchio, Andrea del and, 88
door contest, Florence Cathedral, 76-78
double helix, 245, 247
Drawing Hands (Escher, M. C.), 215
drawings. See also anatomical studies and
drawings
for Adoration of the Magi, 205, 206
aerial screw, 186
of an armored tank, 172
books about, 344-345
coitus, 104, 119
crossbow machine, 175
Deluge (or End of the World) series,
141, 231-233
fixed-wing aircraft with ornithopter, 184
grotesque figures, 225-228
humanoid robot, 106, 162
landscape for Santa Maria della Neve,
57, 230-231
for The Last Supper, 278
of Leonardo’s car, 158
parachute design, 188
perforated to make a tracing, 219
self-portrait, 50, 269
Star of Bethlehem and other plants, 133
of Trivulzio equestrian monument, 63
Vitruvian Man, 98, 108-110, 201
dredging the ocean (or lagoon) floor,
167-168
Dresden Sketchbook (Diirer, Albrecht), 125
drilling machines, 154
Duomo. See Florence Cathedral
Diirer, Albrecht (artist)
Dresden Sketchbook, 125
as great botanical illustrator, 131
Leonardo’s anatomical drawings used
by, 21
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education. See also apprenticeship in
artist’s workshop
Leonardo as self-schooled, 18-19, 54-55
in the Renaissance, 35

embryo, human, 118-119

empirical method, 147, 148, 189. See also
scientific method

End of the World (Deluge) series,
141, 231-233

equestrian statue of Francesco Sforza, 62-64

ermine, symbol of virtue, 216
Escher, M. C. (Drawing Hands), 215
Este, Beatrice d’ (wife of Ludovico
Sforza), 38
Este, Isabella d’ (wife of Ludovico Sforza)
as patron of the arts, 66, 216
portrait of, 219-220, 320
Eucharist, 277, 296
evolution, theories on, 138-139
The Expulsion from the Garden of Eden
(Masaccio), 81-82
Eyck, Jan van (artist)
The Ghent Altarpiece, 131
influence on Leonardo, 215
use of oil paints, 195
eye
as seeing reality and truth, 142, 148
as window to the soul, 116-117
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face, grotesque drawings of, 226-227
fan clubs, scholarly, 349
fetus with the womb, drawing, 118-119
Fibonacci ratio. See golden mean
Ficino, Marsilio (Plato scholar), 32
Filarete (Treatise on Architecture), 235
firearms, 176
fixed-wing aircraft with ornithopter,
drawing, 184
Florence Cathedral
baptistery doors, creation of, 76-77
dome, creation of, 77-78
Florence, Italy
altar paintings, 66-67
as birthplace of the Renaissance, 26, 34
daily life in, 35-36
described, 33-34
door contest, 76-78
guilds of, 92-93
as haven for artists, 195
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humanism initiated in, 31
Leonardo’s first period in, 58-61
Leonardo’s return to, 66-70
Medici dynasty and, 36-37, 71
flying machines
aerial screw and helicopter, 186-187
airplane, 184, 187-188
fixed-wing aircraft with ornithopter,
drawing, 184
four major problems with, 182
gadgets for, 185
human-bird designs, 182-184
parachute for, 188-189
spaceship, 187
studying birds and, 179-182
testing out, 187
Forster Codices, 313
fossils, study of, 13, 136-137
France, 39, 40
Francesca, Piero della (artist), 97
Francois I (king of France)
art collection of, 319
Chateau de Chambord and, 246
as patron to Leonardo, 11, 72-73, 86
Romorantin design for, 130, 244-246
fresco
described, 275, 284
The Last Supper and, 284
in Palazzo Vecchio, 196
The School of Athens (Raphael), 197-198
Sistine Chapel ceiling (Michelangelo),
46, 196
Freud, Sigmund
case study on Leonardo, 75, 326
Leonardo da Vinci and a Memory of His
Child-hood, 60, 180, 342
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gadgets, 185
Gagnan, Emile (marine explorer), 164
Galata Bridge, 170
Galen (Greek physician)
animal dissections of, 104, 105
influence of, 28, 29, 104
Leonardo and, 107

Galileo (physicist/astronomer), 21, 22, 96, 99
Gallerani, Cecilia (mistress of Sforza,
Ludovico), 216. See also Lady with
an Ermine (Cecilia Gallerani)
The Garden of Earthly Delights (Bosch,
Hieronymus), 195
Gates, Bill (Microsoft chairman), 313
Gelb, Michael (How to Think Like
Leonardo da Vinci: Seven Steps to
Genius FEvery Day), 14-16, 343
genius, Leonardo as, 10, 14-16
geology studies, 135-139
The Ghent Altarpiece (Eyck, Jan van), 131
Gherardini, Lisa (possible model for Mona
Lisa), 70, 221
Ghiberti, Lorenzo (sculptor), 76-77
Ghirlandaio, Domenico (artist), 57, 277, 280
Ginevra de’ Benci. See also Portrait of
Ginevra de’ Benci
as masterpiece, 318
at National Gallery, Washington, D.C., 322
as one of his earliest paintings, 318
plants in, 132
Giorgio, Francesco di (architect), 235
Giotto (artist)
civic loyalty of, 14-15
influence on Leonardo, 80
Madonna Enthroned with Child, Angels,
and Saints, 80, 81, 82
Gnostic Gospels, 293-295
Gnosticism, 295, 297
Goethe, Johann Wolfgang von (poet/
novelist), 287
golden mean
beauty and, 110
described, 208
Leonardo’s use of, 208
Pacioli, Luca, on, 201
goldsmithing, 88
gravity, 181
Great Flood story, 137-138
Greco-Roman heritage
architecture styles, 27-28
mathematics and, 28-29
philosophy and, 29
grinding machines, 154
grotesque drawings, 225-227
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guild system
artists’ guilds, 92-93
politics and, 36
women and, 35
Gutenberg, Johannes (printing press
inventor), 157
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heart and circulatory system, 111-114
helicopter, 186-187
The Hermitage, St. Petersburg, 321-322
High Renaissance art, 194-196, 214
Hippocrates (Greek physician), 29, 94, 104
History of Animals (Aristotle), 104
holy grail, 296-298, 300, 305, 306
Holy Roman Empire
beginnings of, 27
described, 41-42
papacy versus, 43
homosexuality, 58, 59-60, 326
horses
drawing of human physiognomy and
horseback riders, 116
equestrian statue of Francesco Sforza,
62-64
Trivulzio Equestrian Monument, 63
How to Think Like Leonardo da Vinci:
Seven Steps to Genius Every Day
(Gelb, Michael J.), 14-16, 343
hull rammer, 174
human body. See also anatomical studies
and drawings
micro- and macrocosmos analogy and,
107, 147
proportions of, 109
science of, 123
Vitruvian Man, 98, 108-110, 201
humanism
Church versus, 45
described, 30-31
influence on Leonardo, 199
principles of, 31-32
view of art, 203
Hutton, James (Theory of the Earth), 136
hydraulic designs. See also mechanical
engineering; water
Arno River project, 170-171
bridge designs, 169-170

canal design, 168-169

diving suits, 164-166

for dredging the ocean (or lagoon) floor,
167-168

walking on water, 166-167

watercraft, 167

o]e
Ibn Sina (philosopher/scientist), 104
The Ice Man Cometh (O’Neill, Eugene), 287
iconography
in Adoration of the Magi, 269
in Baptism of Christ, 257
in Cataclysm, 232
in The Last Supper, 281
of Leonardo, 255-256
plants in Leonardo’s paintings, 132
religion and, 254-255
sexual, 210
in The Virgin of the Rocks, 263
icons used in this book, 5
illegitimate children, 50, 55
illuminated manuscripts, 195
imitating the master, 91-92
inclinometer, 185
indulgences, selling, 44
Industrial Revolution, 162
inventions. See hydraulic designs;
mechanical designs; weapon designs
istoria, 276
[talian Wars
end of, 40
Leonardo’s patrons and, 19, 38-39, 61-62
overview, 38-41
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John Paul II, Pope, 299
Julius II, Pope, 40, 46
Jung, Carl (psychologist), 297
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Knights Templar, 300
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La Belle Ferroniére (Portrait of an Unknown
Woman), 218-219, 320
labor in Renaissance Italy, 35
Lady with an Ermine (Cecilia Gallerani)
at Czartoryski Museum, Cracow,
Poland, 323
described, 215-217
doubts about its authorship, 65
as masterpiece, 318
lagoon dredge, model of, 168
landscapes. See also botany
in Annunciation, 132, 230
Deluge (or End of the World) series,
141, 231-233
drawing for Santa Maria della Neve,
57, 230-231
in Mona Lisa, 222, 230
The Last Judgment (Michelangelo), 196
The Last Supper
biblical story behind, 276-277
composition of, 278
at Convent of Santa Maria delle Grazie,
Milan, 320-321
The Da Vinci Code and, 303-305
described, 316
deterioration and restoration, 284—-286
drawing for, 278
failure of, 329
Giotto’s influence on, 80
iconography used in, 281
importance of, 275
lighting in, 282
models for, 276
mosaic copy by Giacomo Raffaeli, 287
as a fake fresco, 275, 284, 329
optical illusions in, 282-283
other artists’ depictions of, 277, 287
perspective in, 205
popularization of, 287-288
proportion used in, 208
realism in, 281
space and perspective used in, 281-283
technical innovation of, 275
uniqueness of, 278-279
The Last Supper (film), 287

Latin, Leonardo learning, 19, 327
laws of motion, 145-147
Leda and the Swan
disappearance of the original, 210
landscape of, 133
at Uffizi Gallery, Florence, 320
use of contrapposto, 209
left-handed writing, 54
Leo X, Pope
about, 46
dissection practices banned by, 108
Leonardo and, 71, 72, 86
selling indulgences, 44
as son of Lorenzo the Magnificent, 37, 46
Leonardo da Vinci. See da Vinci, Leonardo
Leonardo da Vinci and a Memory of His
Child-hood (Freud, Sigmund), 60,
180, 342
The Leonardo Museum (town of Vinci), 51
Leonardo: The Last Supper (Brambilla
Barcilon, Pinin), 285
Leonardo’s Deluge (film), 233
Leoni, Pompeo (sculptor), 310, 312
lifting jack, 153
lifting machines, 153-155
lighting
in The Last Supper, 282
Leonardo’s trademark, 217
Lilienthal, Otto (Birdflight as the Basis for
Aviation), 190
linear perspective, 205
lion, mechanical, 72, 244
Lippi, Filippino (artist), 270, 272
literacy rate, 35
Liucci, Mondino de (Anatomia), 104
The Lives of the Artists (Vasari, Giorgio),
53, 207, 342
Livingstone, Margaret (neuroscientist), 224
Lombardy canal system, 13
Louis XII (king of France), 40, 65, 72
Louvre Museum, Paris
Annunciation (Credi, Lorenzo di), 319
“Cracking The Da Vinci Code” tour, 305-306
Leonardo’s paintings displayed at, 319-320
Mona Lisa at, 315
Virgin of the Rocks in, 302
Luther, Martin (religious reformer), 44, 45
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MacCurdy, Edward (The Notebooks of
Leonardo da Vinci), 2, 342
Machiavelli, Niccolo (political philosopher)
on Church corruption, 45
as friend of Leonardo, 170, 328
on Lorenzo de’ Medici, 37
The Prince, 67, 170, 328
machines. See mechanical designs
Madonna and Child. See Madonna with the
Carnation
Madonna and Child with Saints (Verrocchio,
Andrea del), 91
Madonna Benois, 260-261, 322
Madonna Enthroned with Child, Angels, and
Saints (Giotto), 80, 81, 82
Madonna Litta, 65, 261, 322
Madonna with the Carnation
at Alte Pinakothek, Munich, 322
as Leonardo’s first solo work, 59, 260
Madonna with the Yarnwinder,
264-265, 323
Madrid Codices, 145
Madrid Manuscript I, 159, 312
Madrid Manuscript 1I, 312
Maino, Giacomo del (woodworker), 262
Mannerism, 198
manuscripts. See also Treatise on Painting
(da Vinci, Leonardo)
Codex Arundel, 172, 310-311, 349
Codex Ashburnham, 311
Codex Atlanticus, 129, 158-160, 180,
310, 323
Codex Leicester, 313
codex “On the Flight of Birds,” 311
Codex Trivulzianus, 312-313
Codices of the Institute de France,
168, 186, 311
Forster Codices, 313
left to Francesco Melzi, 309
Madrid Codices, 145, 312
Madrid Manuscript I, 159, 312
Madrid Manuscript 1I, 312
in other collections, 314
overview, 309-310

Windsor Castle Royal Library
Collection, 314
maps
Bird’s Eye View of Italian Coast by
Terracina, 241-242
of Renaissance Italy, 34
Town Plan of Imola, 239-240
Tuscany and the Chiana Valley, 240-241
Mary Magdalene, 294, 295-296, 304
Masaccio (artist)
creating three-dimensional spaces, 97
The Expulsion from the Garden of Eden,
81-82
realism of his paintings, 194
Massa, Niccolo (anatomist), 104
mathematics
applying to art, 200-201, 280-281
Greco-Roman heritage, 28-29
Leonardo’s troubles with, 19
in the Renaissance, 96-98
science of painting and, 97
mechanical designs. See also hydraulic
designs
bicycle, 158-160
car, 157-158, 159
clocks, 156-157
contributing to modern science, 189-190
flying machines, 179-184, 187-188
gadgets, 185
household items, 160
humanoid robot, 106, 162
improving the tools, 152
legacy of, 160-162
overview, 144
printing press, 157
unpublished and unbuilt, 155
work machines, 153-155
mechanical engineering. See also hydraulic
designs; mechanical designs
law of motion and, 145-147
overview, 13, 144
pyramidal nature of natural powers
and, 145
relationships between machines and
nature, 144
verge balance and, 156
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Medici, Cosimo the First (son of Giovanni),
32,37
Medici dynasty, 36-37, 71
Medici, Giovanni de’ (father of Cosimo
the First), 37
Medici, Giovanni de’ (son of Lorenzo the
Magnificent). See Leo X, Pope
Medici, Giuliano de’ (son of Lorenzo the
Magnificent)
as grandson of Cosimo, 37
as patron to Leonardo, 11, 71, 72
Medici, Lorenzo de’ (the Magnificent)
Greco-Roman heritage and, 29
as patron to Leonardo, 11, 37, 71
Medieval art, 79-80
Melzi, Francesco (friend/student of
Leonardo)
friendship with Leonardo, 70
Leonardo’s manuscripts and drawings left
to, 309, 326
Treatise on Painting compiled by, 203
Merovingian bloodline, 299-300
Michelangelo (painter and sculptor)
Battle of Cascina, 68-69
character of, 17
David, 69, 196, 197
Moses, 196
patrons of, 39
Pieta, 196
as rival to Leonardo, 68, 69, 328
Sistine Chapel ceiling, 46, 196
working with Leonardo, 68
micro- and macrocosmos analogy
books about, 345-346
described, 16
human body and, 107, 147
limitations of, 14, 147
Middle Ages (Dark Ages)
art of, 79-80
beliefs and superstitions, 95
Milan Cathedral, dome of, 242-243
Milan, Italy. See also Sforza, Ludovico
(duke of Milan)
battles in, 61
Black Death in, 233, 236, 238
canal network, 141

Leonardo’s first period in, 61-65
Leonardo’s plans for rebuilding, 236-237
Leonardo’s return to, 70-71
Santa Maria delle Grazie, 276
Sforza dynasty and, 37-38
military and civil engineering. See also city
planning; weapon designs
Arno River, rerouting plans, 12-13, 170-171
for Cesare Borgia, 67-68
history of, 171
Leonardo’s strengths in, 61-62
projects of Leonardo, 12-13
Mirandola, Pico della (nobleman), 30
mirror writing, 20, 54, 327
mirrors, 160
Mona Lisa
beginnings of, 70
chiaroscuro in, 207
creation of, 220-225
The Da Vinci Code, 303
landscape in, 222, 230
at Louvre Museum, 315, 319
model for, 53, 70, 221-222
as new form of portraiture, 70, 222-223
perspective of color in, 205
popularity of, 329-330
restoring, 224-225
as self-portrait, 303
sfumato used in, 208
smile of, 223-224
theft of, 224
Montorfano, Donato (Crucifixion
fresco), 284
mosaic of The Last Supper (Raffaeli,
Giacomo), 287
Moses (Michelangelo), 196
motions, laws of, 145-147
“the motions of the mind,” 214
movies
The Da Vinci Code: The Movie, 291, 350
holy grail in, 297
on Leonardo, 350
Musei Vaticani, Vatican, Rome, 321
music
Leonardo as musician, 283, 327
Portrait of a Musician, 65, 217-218, 323
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National Gallery, London
Burlington House Cartoon at, 321
Virgin of the Rocks at, 302, 321
National Gallery of Art, Washington,
D.C., 322
National Library, Madrid, 159, 312
Natural History (Pliny the Elder), 94
naturalism, 131
Neoplatonist philosophy, 30, 32, 199, 255
nervous system, 117-118
Newton, Isaac (physicist), 96, 146-147, 181
Nicholas, Adrian (skydiver), 189
Nicholas V, Pope, 46
notebooks. See also manuscripts
compiling, 203
ideas and sketches copied by others, 20
lack of organization in, 328
mirror writing in, 20, 54, 327
The Notebooks of Leonardo da Vinci
(MacCurdy, Edward), 2, 342
nude figures, 255
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oil paints, 210-212, 228, 328
Old Man with Ivy Wreath and Lion’s Head, 226
On the Origin of Species (Darwin,
Charles), 138
On Painting (Alberti, Leon Battista),
103, 202-203
On the Revolutions of the Heavenly Bodies
(Copernicus, Nicolaus), 143
O’Neill, Eugene (The Iceman Cometh), 287
optical illusions, 282-283
Opus Dei (network of Catholic priests), 299
ornithopter (airplane), 187-188
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Pacioli, Luca (mathematician)
about, 201
The Divine Proportion, 201, 280
as friend and mentor, 66, 98
paddleboat, 167

paganism, 31, 302
paint-by-number kit, 288
paintings. See also realism in painting;
religious paintings; specific paintings
books on, 344
masterpieces, 315-318
during Milan years, 65
number of paintings completed, 301
portraits, 214-224, 228
paints
oil, 211-212
tempera, 210-211
paleontology studies, 136-139
Palladio, Andrea (architect), 236
Papal States (Romagna)
as city-state, 33, 43
Leonardo in Rome, 71-72
papacy and, 42-43
responding to secular threats, 46
parachute, 188-189
patrons. See also specific patrons
[talian Wars and, 38-39
Medici family as, 36, 37
in modern times, 86
pros and cons, 85-86
Pedretti, Carlo (Leonardo expert), 159, 233
Pellicioli, Mauro (modern restorer), 285
Perdue, Lewis (The Da Vinci Legacy), 291
perspective
for Adoration of the Magi, 205, 206
Alberti, Leon Battista, as father of, 97
Leonardo’s perfection of, 202
mathematical theory of, 97
in Treatise on Painting, 203-205
Perugino, Pietro (artist)
apprenticeship with Verrocchio, 57, 87,
90, 272
Last Supper fresco, 280
Petrarch, Francesco (poet hero), 25, 30
phi, 110
physiognomy, 225, 226
Pieta (Michelangelo), 196
pillar lift, 153-155
Pisano, Andrea (architect), 76
plague (Black Death)
effects on daily life, 16, 25
in Milan, 233, 236, 238
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Plato (Greek philosopher)
earth-centered universe of, 143
philosophy of, 29
Timaeus, 104, 147

Plato’s Academy, 30, 32

Pliny the Elder (Natural History), 94

Portrait of a Musician, 65, 217-218, 323

Portrait of an Unknown Woman (La Belle

Ferroniere), 218-219, 320
Portrait of Ginevra de’ Benci. See Also

Ginevra de’ Benci

attributed to Leonardo, 57

making of, 214-215

as masterpiece, 318

at National Gallery of Art, Washington,
D.C., 322

as quattrocento painting, 214, 215

Portrait of Isabella d’Este, 219-220, 320

portraits. See also specific portraits
grotesque drawings, 225-227
overview, 12
self, 50, 269
setting new standard for, 228

Poussin, Nicholas (artist), 287, 312

The Power of Myth (Campbell, Joseph), 297

Pozzo Toscanelli, Paolo dal

(astronomer), 142

Predis, Ambrogio de (artist), 262

Predis, Evangelista de (artist), 262

Primavera (Botticelli, Sandro), 131

The Prince (Machiavelli, Niccolo),

67, 170, 328

printing press, 157

Priory of Sion, 298-299

private collections of Leonardo’s work,

313, 323

proportion
divine, 110, 280
geometrical principles applied to, 208-209

Protestant Reformation, 45

Ptolemy (geographer/astronomer), 94

Pullman, Phillip (science fiction writer), 297

Putto with Dolphin (Verrocchio,

Andrea del), 88
pyramidal nature of natural powers, 145
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quattrocento art, 193, 194, 214, 215
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Raffaeli, Giacomo (mosaic of The Last
Supper), 287
Raphael (The School of Athens), 197-198
realism in painting. See also paintings
chiaroscuro, 206-207
contrapposto, 209-210
flowering of, 79
The Last Supper and, 281
proportion, 208-209
sfumato, 207-208
religion. See also Church
Christian iconography and, 254-255
Greco-Roman heritage, 29-30
humanism and, 31
Leonardo’s view on, 252-254, 301-302
Protestant Reformation, 45
religious paintings. See also paintings;
specific paintings
angels, 257-259
iconography in, 255-256
influence of, 272-273
madonnas, 259-265
overview, 12
saints, 265-268
Rembrandt (artist), 287
Renaissance. See also Renaissance art;
Renaissance Italy
anatomical progress in, 103-105
architecture in, 248
beginnings of, 25-26
daily life in, 35-36
education in, 35
labor in, 35
legacy of, 47
mathematics in, 96-98
mechanical elements in, 151-152
military engineering in, 171
overview, 23-25
politics in, 36
women and, 36
worldview during, 93-98
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Renaissance art
apprenticeship, 87-93
artist as celebrity, 78-79
beginnings of, 194
doors of Florence Cathedral, creating,
76-78
havens for, 195
High, 194-196, 214
major artists of, 196-198
medieval art, breaking away from,
79-80
religious themes in, 251
three styles of, 81-84
Renaissance Italy. See also Renaissance art
architecture in, 233-236
beginnings of, 25-26
books on, 341
chronology of early events, 331-332
city planning for, 233-234
city-states, 32-33
Florence, 33-37
humanism in, 30-32
Italian Wars, 19, 38-41, 61-62
legacy of, 47
map of, 34
overview, 23-25
Roman Catholic Church in, 41-46
Sforza dynasty, 37-38
resources. See also books
films and CDs, 350
scholarly fan clubs, 349
Web sites about Leonardo, 348-349
roasting spit, 160
robot, 106, 162
Romagna. See Papal States (Romagna)
Rome
Leonardo in, 71-72
as location of the papacy, 42
Romorantin (town design), 130, 244-246
Rosheim, Mark (robotics expert),
159, 162
Rosselli, Cosimo (artist), 57
Rubens, Peter Paul (artist), 69, 287, 320
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saints, paintings of, 265-268
Sala delle Asse, 65, 132
Santa Maria del Fiore. See Florence
Cathedral
Santa Maria delle Grazie, Milan, 276
Savonarola, Girolamo (religious reformer),
37, 252
scaling ladder, 173
The School of Athens (Raphael), 197-198
science. See also anatomical studies and
drawings; botany
astronomy, 141-144
books on, 345-346
evolution, theories on, 138-139
geology, 135-139
Greco-Roman heritage, 28-29
humanism and, 31
Leonardo as scientist, 13
paleontology, 13, 136-139
scientific method
beginnings of, 95-96
Leonardo’s legacy to, 147-148
Leonardo’s use of, 96, 121-122, 189-190
Scientific Revolution, 99
sculpture
Christ and Doubting Thomas (Verrocchio,
Andrea del), 88-89
David (Donatello), 82, 83
David (Michelangelo), 69, 196, 197
of Leonardo da Vinci, 12, 83
Moses (Michelangelo), 196
Pieta (Michelangelo), 196
Putto with Dolphin (Verrocchio,
Andrea del), 88
scythed chariot, 176
senses, using and sharpening, 15
sexuality
coitus drawing, 104, 119
of Leonardo, 58, 59-61, 301, 325-326
Leonardo’s theories on, 119-120
Sforza, Francesco (father of Ludovico),
38, 62-64
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Sforza, Ludovico (duke of Milan)
Convent of Santa Maria delle Grazie
and, 320
defeat of, 64, 65
Italian Wars and, 38, 39, 61-62
Leonardo’s letter to, 172
as patron for The Last Supper, 276
as patron to Leonardo, 11, 38, 61-66, 86
Sforza, Maximilian (duke of Milan), 70
Sforza monument, 62-64
sfumato
as blurring of lines, 213
Leonardo’s use of, 15
Mona Lisa and, 222
in Portrait of Ginevra de’ Benci, 215
silverpoint, 226, 227
Sistine Chapel ceiling (Michelangelo),
46, 196
skull, 114-115
sluice gate hatch, 169
Small Annunciation, 59
solar energy, 160
soul, 116-117, 118
spaceship design, 187
Spain, 39, 40
spinal cord, 118
St. Jerome
described, 59, 266-267
as masterpiece, 317
at Musei Vaticani, Vatican, Rome, 321
St. John in the Wilderness (Bacchus),
268, 273, 320
St. John the Baptist
beginnings of, 72
described, 267-268
at Louvre Museum, 320
as masterpiece, 318
popularity of, 272
sfumato used in, 208
St. John the Baptist (Velazquez, Diego),
272-273
staircases, 245, 247
Star of Bethlehem and other plants, 133

Stone, Irving (The Agony and the
Ecstasy), 17

storming walls, 173

submarine, 173-174

synesthesia, 130, 326
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teleology, 123-124
telescope, 143
tempera paints, 210-211
Theory of the Earth (Hutton, James), 136
Timaeus (Plato), 104, 147
Tintoretto (artist), 212, 287
Titian (artist), 198, 212
tools. See mechanical designs
Torre, Marcantonio della (anatomist),
105, 119
Town Plan of Imola, 239-240
tracing a drawing, 219
Treatise on Architecture (Filarete), 235
Treatise on Painting (da Vinci, Leonardo)
described, 312, 342
history of, 203, 312
on The Last Supper, 304
on mathematics, 200
at National Gallery of Art, Washington,
D.C, 322
perspective discussed in, 203-205
on portraying emotions, 226
Renaissance art transformed by, 203
on the rigor of art, 228
at Vatican Library, Rome, 312
trees
in Sala delle Asse, 65, 132
study of, 133-134
Trivulzio Equestrian Monument, 63
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Uccello, Paolo (artist), 76
Uffizi Gallery, Florence, 258, 320
utopian societies, 238
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Vasari, Giorgio (architect/art historian)
on Francesco Melzi, 53
on High Renaissance art, 194-195
on Leonardo as heretic, 252
on Leonardo’s angel in Baptism of Christ,
92, 258
on Leonardo’s sculpture, 83
on Leonardo’s use of shadow, 207
The Lives of the Artists, 53, 207, 342
on the Mona Lisa, 220, 223
Renaissance described by, 24
Uffizi Gallery constructed by, 320
vegetarianism, 16, 55, 326
Velazquez, Diego (St. John the Baptist),
272-273
verge balance, 156
Verrocchio, Andrea del (painter/sculptor)
apprentices of, 57, 87
as artist, 87, 88
Baptism of Christ and, 258
Christ and Doubting Thomas, 88-89
David, 88
dome of Florence Cathedral and, 89
as Leonardo’s master, 11, 55-58, 88-90
paint used by, 212
paintings by, 91
Putto with Dolphin, 88
Vesalius, Andreas (De Humani Corporis
Fabrica), 105, 123, 125
Vinci, town of, 51
The Virgin and Child with St. Anne
at Louvre Museum, 319
as masterpiece, 316
proportion in, 209
pyramidal composition of, 209
as religious art, 271-272
as a version of an altar painting, 67
Virgin of the Rocks
chiaroscuro in, 207
in The Da Vinci Code, 302-303
iconography in, 263
at Louvre Museum, 320

as masterpiece, 317

monastery as patron of, 85

at National Gallery, London, 321

plants in, 132

proportion in, 209

pyramidal composition of, 209

version one, 65, 262-263

version two, 65, 263-264
vision, study of, 116-117, 142
Vitruvian Man, 98, 108-110, 201
Vitruvius (De Architectura: The Planning of

Temples), 94, 108-109, 235

Voegelin, Eric (philosopher), 297
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Warhol, Andy (artist), 287, 330
water. See also hydraulic designs
Leonardo’s study of, 139-141
walking on, 166-167
watercraft, 167
weapon designs. See also military and civil
engineering
armored tank, 172
cannon, 175-176
catapults and crossbow, 174-175
firearms, 176
hull rammer, 174
impact of, 177
overview, 171
scythed chariot, 176
storming walls, 173
submarine, 173-174
Web sites
about Leonardo, 348-349
Opus Dei, 299
Perdue, Lewis, 291
whole-brain thinking, 15
Windsor Castle Royal Library Collection, 314
women
Leonardo and, 14, 58
prohibited from guilds, 35
Renaissance, 36
woodcuts, 207



