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aberrations: chromatic: 73-4, 79-90, 289-93; of
lens, 8; of telescope object glass, 80-90;
spherical: contrasted with chromatic, 79,
86-7; correcting for, 90-1

absorption, selective: caused by primordial
particles, 181-2

achromatic lens, 105

action at a distance, 182, 226, 345, 355, 360, 396,
398

active principles, 373-7, 409-11

aether (dense): 26-7; arguments against, 349-50,
353, 370, 392-3; planets and comets, motion
impeded by, 349-53, 394-5

aether (rare): 384-8, 407; density and elasticity
of, 385-7

air, weight and density 185, 351-2

analogy of nature, 104

analysis and synthesis (or composition), 12,
378-9, 412-13; see also Boyle, Robert: on
analysis and synthesis

ancient philosophers, 353, 373, 395

attraction: 360-73, 398-408; capillarity, rise of
water in glass pipes, 370, 372, 405-7; cause
unassigned, 373; cohesion of polished plates,
369-70, 372, 404, 408; strongest in smallest
bodies, 359, 371, 386-7, 407

Auzout, Adrien, 90

atmospheric refraction, 186

barometer, suspension of mercury in, 369-70, 404

Bartholin, Erasmus, 338, 340, 388

blackness, of bodies, 178-9

body, see matter

Boyle, Robert: 180, 351, 358, 369, 394, 397;
Experiments and Considerations, 172, 177;
on analysis and synthesis, 119

Cartesian natural philosophy, rejected 19

certainty, 19, 169-70

Clarke, Samuel, 20-2

color: as sensation, 37, 102, 112-13, 229, 309,
323-5; see also color mixing: as mixing of
sensations; compound, see heterogeneous,
colors; diffusion theories of, dilation, or
splitting of rays, rejected, 52-4, 68, 73,
253-5, 289, 293; from light and shadow,
refuted by Newton, 96-100, 299-305, 333;
from other causes than light, 123;
immutability of, 37, 100-2, 122-3, 170,
307-9, 333; modification theory of, refuted

by Newton, 99-100, 122, 138, 347-9, 355;
produced by prisms, explained, 123-6; simple,
see homogeneous (homogeneal): color

color harmony, 229

color mixing: 37; as mixing of sensations, 112-15,
122, 325-7, 323-7; equivalence of mixing
pigments and spectral colors, 37, 117-19,
331-3; occurs in sensorium, 37; of
spectral colors, 107-8, 317; see also
whiteness

color vision and analogy to sound, 229, 387; see
also vision

colors: gold, 88, 136; orange, composition of,
from red and yellow, 108, 317; purple,
composition of, from red and violet, 61, 108,
121, 263, 317

colors of natural bodies: 4, 134-9, 188, 371, 407;
analogous to colors of thin plates, 15,
171-80; caused by: absorption, 117, 136,
331; selective reflection, 117, 134-5, 331;
refuted, 137; liquids, 135-6

colors of thin plates, see thin plates, colors of

De Dominis, Marco Antonio, 127, 131

DeMoivre, Abraham, 20-2

Desaguliers, John Theophilus, 25-6

Descartes, René, on rainbows, 127, 131

diffraction: 10, 16, 212-25; by a hair, 16, 212-17,
223-5; by a knife edge, 217-23, 277-9;
caused by: short-range forces, 226; varying
density of aether, 385; investigation of,
suspended, 17, 225-6

“Discourse of Observations,” see “Observations”

dispersive power of glass, 8, 10

dispersion law, derived from musical division of
spectrum, 105-6; see also musical scales: in
division of spectrum

double refraction, see Iceland spar or crystal

elasticity, 371, 407

electric spirit and force, 25-7, 360, 381-3, 387,
398, 407; see also light: and electric spirit

emission theory of light, 24

experiment: descriptions of, not necessarily as
performed, 47, 247; for discovering and
proving properties, 34; repeated, 103;
troublesome, 86

experimentum crucis, 58

experimental philosophy, 378, 407, 412

eye, see vision
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fermentation, 227, 236-7, 358, 363, 398, 400

fits: caused by vibrations: of matter, 357, 397; of
aether, 384-5; definition of, 191; interval of:
3; and variation with different colors, 192; at
border of yellow and orange, 193; see also
vibration length, measurement of;
periodicity of, 189-94; physical models of,
190; theory of, 11-12; unexplainable by
wave theory, 349, 392-3; see also thick
plates: explained by fits

Flamsteed, John, 12-13

fluids: 371, 407; resistance to motion, 350-2,
393-4

force, repulsive, 371, 408

force, short-range: 24, 360, 371, 373, 408;
responsible for chemical operations, 368,
404

Fundamentum opticae, composition of, 5; as first
draft of Opticks, 6

gas, 371-2, 408

God: 353-5, 379, 395, 413; and design, 377-8,
411; created matter, 375-6, 410; his
sensorium, 22, 373

gravity: 340, 348, 353, 360, 391, 398; caused by
varying density of aether, 385

gray, mixture of black and white, 118, 331-3

Gregory, David, 12-13, 17-18

Grimaldi, Francesco Maria, 52, 253, 277, 293; De
lumine, 212

halo, explanations of, 132-3, 210-11

Hauksbee, Francis, 25-6, 405-6

heat: 361-2, 365, 399-400; propagated by
vibrating aether (rare), 384-5; see also light:
and heat

heterogeneous (heterogeneal): color, 36, 107-8,
309; light: 36, 279; independence of rays of,
333; separated from one another: 68-73,
108, 279-87, 317; designated “discrete,” 289

hierarchical structure of matter, 182-3, 234-5,
340, 371, 407

homogeneous (homogeneal): color, 36, 309, 333;
light, 36, 279

Hooke, Robert: 27, 173; Micrographia, 1, 4, 166,
180; on colors of: bodies, 136, 172; thin
plates, 2

Huygens, Christiaan: 91, 369; on Iceland spar,
338, 347, 349, 392; on halos, 132-3; Traité
de la lumiére, 24, 340, 388; see also
whiteness: from a few colors

hypotheses: abjured, 34, 181, 353, 395;
demarcated from certain principles, 10

“Hypothesis explaining the properties of light,” 3,
10-11

Iceland spar or crystal: 357, 360, 368, 403; double
refraction, 22, 24, 338, 341-3, 388-90;

polarization (“sides”) in, 343-7, 357, 390-1,
397; properties of, 341, 388; see also wave
(pressure) theory of light: and explanation
of double refraction

image: by a lens, 39-41; formation in eye, 42-3;
judgement of location, 43-4

index of refraction: and sulfurous and unctuous
bodies, 184, 187-8; mean, at green, 75;
method of measuring, at minimum
deviation in prisms, see prisms: refraction
in; proportional to density, 183; of glass:
calculated for intermediate colors, 104-5,
313; measured, 79-80; for red, 38;
redetermined, 10; of water, for red, 38

index of refraction, relative, 106-7, 315

inertia, passive principle, 373, 376, 408-10

inflection (or inflexion), see diffraction

interval, see fits: interval of; vibration length,
measurement of; Newton’s rings: interval of
glasses

Kassler, Jamie, 229
Koyré, Alexandre, 23

La Hire, Philippe de, 186

Leibniz, Gottfried Wilhelm, 33

light: and electric spirit, 227, 236-7; and heat,
226-8, 236, 355, 357-8, 396-7; and matter,
convertible into one another, 357-9, 397-8;
and sulfurous bodies, 226, 236; see also
index of refraction: and sulfurous and
unctuous bodies; periodicity of, 189-90;
rectilinear propagation of, violated by wave
theory, 346; speed of: 34, 183, 188-9, 359,
386; for different colors, 12-13; see also
emission theory of light; wave (pressure)
theory of light

light corpuscles: attraction by matter: 345, 355-7,
396-7; strength of, estimated, 359; different
sizes of, 356, 396-7; excite vibrations, 357,
384, 397; hardness of, 368, 404; see also
Iceland spar or crystal: polarization (“sides”)
in

light rays: color-making, 102; definition of, 34,
48, 249; independence of, 111, 122, 321

magnet, 340, 345, 357, 359, 386-7

mathematical description of optical phenomena,
107, 315-17

matter: change of, due to recombination and
motion of permanent particles, 376, 410;
corpuscles of: forces of, 360, 398; size of,
176-8; transparency of, 172-3; created in
solid, impenetrable, mobile, particles, 375,
410; does not fill all space, 378, 412;
impenetrability of, 369, 404; porosity of,
182-3, 338-40, 369, 404; solidity (hardness)
of, 368-9, 404; see also fluids; gas;
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hierarchical structure of matter; light: and
matter, convertible into one another

mechanical philosophy, 353, 395

microscope, 179-80

modification theory of color, see color,
modification theory of

musical scales: 192, 199, 205; in division of
spectrum, 103-4, 311-12; in Newton’s rings,
152, 159; sixth major, 152

Nature: delights in transmutation, 358, 397; does
nothing in vain, 373; uniformity of, 75, 360,
373, 398, 408

Newman, William R., 119

Newton’s rings: 356, 396; between two lenses,
143-53; breadth of, 160-2; cause of, 152-3;
complementary colors of, 148; composition
of colors of, 165-6; interval of glasses:
measurement of, 2-3, 144-8, 153, 162-5;
ratio for extreme colors, 149-51; for
principal colors, 151-2; see also fits, interval
of; graphical representation of, 159-62;
sequence of colors, 143-4, 148; variation:
with index of refraction, 162-5; with
obliquity, 147-8; with water film, 149

“Observations,” 3-4; incorporated in Opticks, 6,
8-9

“Of y*© coloured circles,” 3

opacity of bodies, 172-4; see also transparency of
bodies

optic nerves: 42; semi-decussation of, 229;
vibrations of: 228-9; caused by aether, 387

Opticks: definitions and axioms added, 7; delayed
publication of, 17-19; division into Books
and Parts, 5-7, 9, 11; manuscript of, 6, 9;
unpublished preface, 19-20

periodicity: see fits, periodicity of; light,
periodicity of

Principia mathematica: 345, 350, 355, 396; General
Scholium, 25; Rules of Reasoning, 174

prisms: in combination with lenses, 70-2, 97-8,
110-13, 281, 283-7, 301, 319-25; defects of:
air bubbles, curved surfaces, polish, and
veins 50, 56, 63, 72, 81-2, 170, 259, 287;
hollow, water-filled, 50, 73, 76, 97, 106, 295;
refraction in: 38-9; at minimum deviation,
48-50, 249

rainbow: 126-33

rays, see light rays

reflection of light: 68; cause of: 171-2, 182-3; not
by collision with parts of bodies, 180-2;
defined, 36; explained by fits, 191; see also
telescope, reflecting; total reflection

refraction: at convex lens, 39; at plane parallel
surfaces, 105-6, 313-15; at single plane
surface, 38; by bodies acting on light

perpendicularly to their surface, 77-9; cause
of: 183; varying density of aether, 385; in
prisms, see prisms: refraction in; sine law of,
37, 75-9, 184, 293-7, 345, 355, 396; see also
index of refraction

refractive power, 185-8

refrangibility: defined, 34; innumerable degrees
of, 54, 257, 305; correspondence with color,
100-1, 122, 170, 305, 307; immutability of,
122-3, 287; unequal, of different colors, 44,
52,243, 253

sensation: 354, 395; and electric force, 381; and
vibrating aether, 387

sensorium, 37, 102, 112, 115, 122, 323-5, 327,
354, 377-8, 395, 411-12 see also God: his
sensorium

short-range forces, see force, short-range

simple color, see homogeneous, color

Snel’s law, see refraction: sine law of

soap bubbles, colors of, 99, 117, 153-5, 273-5,
303, 331

sound, propagation of, 346, 348, 392; see also
color vision and analogy to sound; musical
scales

spectrum, solar: formed from overlapping
circular images of sun, 54, 257;
measurement of, 52, 251; musical division
of, see musical scales: in division of
spectrum; shape of, 49, 249-51

sulfur, subterranean, and geological and
meteorological phenomena, 362-3, 375,
400

sunlight: compounded: of rays of different
refrangibility, 48, 64-6, 68, 249, 267-71; of
every color, 109, 119, 122-3, 317;
reconstituted, identical in properties to
direct sunlight, 137-9

telescope: reflecting, 91-5; refracting,
imperfections of, 79; see also aberrations

thick plates: 195-211; analogous to thin films,
197, 200-1, 206-7; calculation of rings,
14-15, 202-5; caused by: corpuscular
vibrations, 10-11; scattering, 15, 195; colors
of, 9, 196; explained by fits, 201-3, 205,
209-10

thin plates, colors of: between compressed
prisms, 140-3; between two lenses, see
Newton’s rings; of uniform thickness, 155

total reflection, physical cause of, 171

transmutation, 358-9, 397-8

transparency of bodies, 172-5; see also matter:
corpuscles of: transparency of; opacity of
bodies

vacuum, definition, 397
vibration length, measurement of, 10; see also fits:
interval of
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vision: 42-3; afterimage, 112-13, 238-9, 323-5;  wave (pressure) theory of light: and explanation

color, 229; performed by vibrating aether, of double refraction, 346-9, 392; rejected,
387; phosphenes, 229-30; see also color: as 353, 395; and theory of fits, 349; violates
sensation; color mixing: as mixing of rectilinear propagation, 346, 348, 391
sensations; color vision; optic whiteness: as a sensation, 112-15, 117, 323,
nerves; telescope: refracting, 325-7, 331; from a few colors, 109, 121;
imperfections of from all colors, 122, 170; from colored
vortices, motion of, 374, 409 powders, 117-19, 331-3; of bodies, 177-8
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