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abstraction, 62—63, 64—65, 176—78

amateurs in science, 79, 172—73, 180, 183

Anschauung (onlooking), 17, 44, 45, 171;
see also intuition

aperqu, 74, 96, 184—87, 194; in Beitrige,
86, 185; as foundation of Vorstellungs-
arten, 186; and hypotheses, 185; in Zur
Farbenlebre, 185—87

Aristotle, 21, 93, 153

Bacon, Francis, 41—42, 87, 113, 134

Baconianism: before Goethe, 41—43, 202
n1o; Goethe’s early, 17; see also under
Newton

Barrow, Isaac, 106

Batsch, August Carl, 39

beam, see ray

“Bedenken und Ergebung,” 176

Beitrige zur Optik, 4, 45—65; criticism of
Newton in, 61; critics of, 58, 62; de-
scribed, 22, 45-46; doctrine of, 17-19,
76, 79—85; experiments of, 46—57; in-
tention of, 58—65, 86; method of, 70—
72; natural approach of, 57—58; as re-
futation of Newton, 58, 86; series of,
72, 75, 88, 180; mentioned, 4, 17, 27,
28, 65, 66, 68, 69, 73, 88, 90, 94, 99,
103, 150, 167, 171, 180, 184

Bildung and science, 97, 174, 190—91

Blair, Robert, 150

Boyle, Robert, 41, 135

Brandes, H. W., 210 n3

Briicke, Ernst von, 197

Caneva, Kenneth, 171

Cartesianism, 42

Carvalho e Sampayo, Diego de, 172

Cavendish, Henry, 63

certainty, 68, 92, 140—42, 144, 158—59,
164—67

chemistry, 63—65, 99

chromatics, 13, 19, 152—53, 168, 171,
179

Cohen, 1. Bernard, 43

color: fundamental, 83; harmonies and
disharmonies of, 6o, 84—85; as index of
ray, 128; as interaction of light and
darkness, 83—84, 153—56, 196; natural,
36, 46, 156; objectivity/subjectivity of,
88—90, 208 n13; and praxis, 6o, 83,
189

color blindness, 9o, 92

color circle: Goethe’s, 12f, 88, 90, 204
nié; Newton’s, 12—13, 84

color science: in eighteenth century, 31,
85, 172—73; before Newton, 10810,
III—-12

color theory, Newton’s basic, 9—13

colored shadows, 88—90; Eckermann’s
theory of, 181

community of researchers, 66, 79, 95, 97,
17173, 180, 188, 190, 192

comprehensiveness of science, 95, 147,
187, 194

Comte, Auguste, 165—66

concretizing science, 171—72

cooperation, scientific, 18, 188—90, 192

corpuscular theory of light, 141

crucial experiment: method of, 78, 85,
140, 160—63, 164—65; Newton’s, 10,
11f; see also experimentum crucis

Darwin, Robert Waring, 172

Delaval, Edward Hussey, 172

Desaguliers, Jean Théophile, 163—64

Descartes, René, 106, 109, 112, 120, 121,
123, 164, 202 NIC, 204 N20, 208 n13

Dichtung und Wabrheit, 1

Dietrich, Friedrich Gottlieb, 39

Dollond, John, 205 n2g

Dominis, Antonius de, 112

Eckermann, Johann Peter, 181-82

Elective Affinities, see Wablverwandt-
schaften, Die

electromagnetism, 171

“Erfahrung und Wissenschaft,” 177
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Erxleben, Johann Christian Polykarp, 28—
30, 3335, 88, 172, 202 n4

ethics of science, 181—82

ethos of science, 190

experiences of a higher kind, 77—78, 8o,
185

experiment: nature of, 66—67, 74; prob-
lems of describing, 29—30, 100—142
passim

experimental and natural histories, 41,
145

experimental science, tradition of, 42—43

experimentum crucis, 11f; concept of,
134; Newton’s, 111, 123—24, 130—34,
139—41, 160

fact: Goethe’s conception of, 19—20, 92,
100—T102, 158; history of term, 16567,
209 n4; theory-ladenness of, 18, 92,
167, 201 n3

Farbenlehre: criticism of, 2—g; difficulty of
evaluating, 19—20, 175; failure of, 21,
170—73; manifold character of, 19—21;
mathematics in, 7; meaning of term,
201 n1; physiology of color in, 6; plu-
ralism of, 18; and twentieth-century
physics, 6, 200

Faust, 1, 177

fields of science, 8; as foundation of ra-
tionality, 177—78, 188—89

Fischer, Ernst Gottfried, 166

Franklin, Benjamin, 172

Fraunhofer, Josef von, 36, 152

Galilei, Galileo, 176, 202 n10, 204 nro9,
208 n13

Gascoines, John, 160

Gehler, Johann Samuel Traugott, 32, 40,
88, 162, 167, 202 n§, 202 N6

genius: Goethe’s, 2; Newton’s, 96; in sci-
ence, §

Gessner, Johannes, 39

Goethe: and abstraction, 62—63, 64—65,
78, 94, 97; anatomical work of, 5, 39,
44; apercu of, 86—87; Baconianism of,
17, 79, 87—88, 176; botanical work of,
$s 39, 44—45; and causality, 148-51,
187—88, 205 n26; on certainty, 91—92,
144; on comprehensiveness of science,
189 71, 94, 95, 147, 152—53, 167’ 1857
187, 188, 194; conception of truth of,
97, 185—87; critics of, 3-9, 62, 75, 85—
86, 8788, 174—75; critique of Newton
of, 3, 61, 69, 80—87, 91, 94-95, 97-99,
100—104, 133—34, I142—57; on differen-
tial refrangibility, 13, 100~103, 133—
34; errors of, 2, 3—9, 20, 152—53, 208

219

nr7; first optical experiments of, 2, 24—
27; followers of, 151, 182~83; and his-
tory of science, 19, 61, 93, 95—96, 97,
182, 186, 189, 191—92; and Hooke’s
theory of refractive colors, 199; and hy-
potheses, 20, 43—45, 64—65, 91, 100—
102; inductivism of, 17, 37, 43—45, 96,
184; Italian journey of, 23—24, 39, 59;
knowledge of Newton’s theory of, 4,
16, 26—27, 36—38, 100-102; mathemat-
ical ability of, 4, 61; mathematical con-
cepts in, 7, 74—76, 77; on mathematics,
76; method of, 40, 43—45, 63, 65~79;
motives for attacking Newton of, g,
18-19, 3738, 61-62, 86—87, 94, 97—
98, 103—4, 143; motives for Farben-
lehre of, 8, 87—88, 175; on Newton’s
character, 96; and phenomenality, 71,
188; versus physicists, 4, 151, 173,
183; pluralism of, 18~19, 63—64, 96—
99, 180, 185—86, 194—95; and princi-
ples of natural unity, 40, 68—79, 90,
94; and reductionism, 187; reputation
of, 1—2; as scientific and technical ad-
ministrator, 2; scientific background of,
24, 38—40, 43—45; and twentieth-cen-
tury philosophy of science, 186—87;
Vorstellungsart of, 148—49, 151, 152,
179—80, 181; and wave theory of light,
168, 200, 209 n§; and Weimar, 23, 38,
39; works of, see titles

Géttling, Johann Friedrich, 63, 204 n17

Gotz von Berlichingen, 1

Gouy, Louis-Georges, 13, 1§, 200

Gren, Friedrich Albrecht Carl, 31, 34, 35,
40, 63, 88, 118, 166, 202 n§, 202 né6,
207 nIo

Giilich, Jeremias Friedrich, 172

Guerlac, Henry, 162

Guyot, Edmé Gilles, 172

Hall, Francis, 159—60

Haller, Albrecht von, 35

Hanson, Norwood Russell, 186

Hassenfratz, Jean Henri, 172

Hegel, Georg Wilhelm Friedrich, 182

Heisenberg, Werner, 6—9

Helmholtz, Hermann von, 4-6, 20, §8,
153, 174

Henning, Leopold von, 182

Hering, Ewald, 6, 208 n20

Herschel, William, 210 n7

history and science, 169—70, 191

Hoffmann, Johann Leonard, 172

Hooke, Robert, 110, 116~17, 119, 120,
121, 132, 135, 158, 161, 162, 164; Oon
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Hooke, Robert (continued)
experimentum crucis, 134; theory of re-
fractive colors of, 135~39, 199

human character (see also Bildung and
science), 96, 174, 189

Hume, David, 209 n3

Huygens, Christiaan, 117, 140, 158, 161

hypothesis, 6o, 66—67, 141; avoidance of,
43, 67; binding, to phenomena, 178—
795 nature of, 62, 64; relation to facts
of, 20, 95; variety of, 63—64

image, visible, 81, 125—27; importance in
Farbenlehre of, 146, 147—51, 197

imagination in science, 21, 177, 184

induction, 37, 41, 42, 171, 184; generali-
zations in, §3

intermaxillary bone, 44, 203 n11

intuition (see also Anschauung), 7

irony, as virtue, 97, 181

Italienische Reise, 1

Judd, Deane B., 73

Kepler, Johannes, 125, 126

Kircher, Athanasius, 112

“Konfession des Verfassers,” see under
Zur Farbenlebre

Kuhn, Thomas S., 186

La Hire, Philippe de, 162

Lambert, Johann Heinrich, 205 n24

Land, Edwin, 14-16, 156, 205 n22

language: of polarities in Farbenlehre,
175; and science, 93, 187, 192—95; and
truth, 193; and Vorstellungsarten, 192~
94

Lavoisier, Antoine Laurent, 43, 63, 65,
204 n17

laws of nature, 60—61

Lectiones opticae, 42, 111, 113, 119, 120,
121, 133, 135, 138, 207 ng

Leibniz, Gottfried Wilhelm von, 162

Leiden des jungen Werther, Die, 1

Lessing, Gotthold Ephraim, 165

Letter, “A new theory of white light and
colours,” 104~42 passim; strategies of,
121-22

Lichtenberg, Georg Christoph, 28, 35, 88,
89, 172, 202 n4

Linnaeus, Carl, 39, 43—44

Linus or Line, see Hall, Francis

Lucas, Anthony, 159—61, 163

magenta, in Goethe’s spectrum, 76
Malebranche, Nicolas de, 162
Malus, Etienne, 3

Mamiani, Maurizio, 141

Marci, Marcus, 109

Mariotte, Edmé, 133, 162—63

mathematical physics, 43, 69, 125—26

mathematical theorizing, 176

mathematics and experimental science, 42,
69, 125—26; see also under Goethe;
Newton

mathematization of phenomena, 76—77,
126—27, 158, 168

Mauclerc (Parisian merchant and savant),
172

measurement, 75—76, 111; see also under
Newton

mechanism, 42

Mengs, Anton Raphael, 172

Metamorphosis of Plants, 44

method: genetic/dynamic, 45, 180, 181;
seventeenth- and eighteenth-century is-
sues of, 40—44; see also under Goethe;
Newton

minimum deviation, of light ray, 107—8

models, see hypothesis

modificationist theories of color, 13, 14,
109-10, 132, 153

Miiller, Johannes, 182, 205 n21, 210 n2

Muschg, Adolf, 210 n4

natural philosophy, Naturlebre, 40
nature, see under Goethe; theory
Naturphilosophie, 4, 169, 171, 175
Newton: authority of, 30—31, 103, 142;
Baconianism and, 42, 112, 113, 130,
13 4; beginnings of theory of, 46; claims
of, about theory’s factuality and truth,
20, 10T, I16—17, 142, 161—64; com-
prehensiveness of theory of, 36; descrip-
tive vocabulary of, 113, 122, 12425,
127-28, 154; dogmatism of, 140—42,
159; erroneous description by, 118;
failure to unify chromatics of, 199;
foundations of theory of, 13~15;
against Hooke, 138—40, 158—59; inter-
dependence of geometry and color in
theory of, 11015, 118, 123—24, 132—
33, 145—46; late seventeenth- and early
eighteenth-century critics of, 3, 14,
139—41, 158—63; mathematics in optics
of, 102, 111, 158—59; measurement by,
111, 125, 146; method of, 42, 14142,
202 n10; modern criticism of, 13—16,
142, 155—56; and proof, 13, 83, I15—
17, 158—64; refutations by, 112—24,
135; religiosity of, 209 n1; as source of
problems with eighteenth-century ren-
derings of theory, 13, 30-31, 33—34,
1025 Vorstellungsart of, 146; works of,
see titles
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Newtonians, Goethe’s criticism of, 3, 61,
87, 89, 91, 163—64

Oldenburg, Henry, 105-6, 162

optics: conflation of mathematics and
physics in, 125—26; geometric, 86, 125;
before Newton, 125—27; physical, 125—
26; and praxis, 127, 189, 205 n2§;
stasis of, in eighteenth century, 206 n2

Opticks: division according to phenome-
nal classes of, 178; experimental argu-
ments of, 33—34; influence of, on scientific
method, 42—43; mentioned, 10, 37,
104, 142, 162, 163, 174, 183, 207 n8

os intermaxillare, see intermaxillary bone

Pardies, Ignace, 110, 116, 119

patience, as virtue, 181

perception, influence of theory on, 99,
119, 126—28, 174; see also theory

phenomenality, Goethe’s early theory of,
66—79

phenomenon: enumerating conditions of,
79, 78; morphology of, 71, 75

physicists and Goethe’s Farbenlehre, 2—9,
18, 26; see also under Goethe

physics, meaning of term, 36, 40

physiological colors, 89—90, 91, 95, 172,
205 n21, 20§ N27

physiologists and Goethe’s Farbenlehre, 6,
8

Plato, 93

pluralism of science, 93—95, 98—99, 181—
82, 185

poet—scientist dichotomy, 5, 7, 174-75,
194

Poincaré, Henri, 13—14

polarity of colors, 16, 76, 84-83, 90, 156

polemic, scientific, 18, 97—99, 183—84

politics of science, 21, 190

prediction, 53

presentation, style of, 71, 77, 92, 19293

Priestley, Joseph, 63, 161, 202 ns

Principia mathematica, 42, 142, 174

prismatic color, 46—57; and bounded im-
ages, 47, 8o

professionalization of science, 168—69,
170-73, 183, 190

proof by experiments, Goethe’s critique of
Newton’s notion of, 18, 67—69, 92,
163—64

propositions, role in Goethe’s science, 18,
19, 78, 183, 185, 187, 193

Purkinje, Johann Evangelista (Jan), 182,
20§ n21, 210 N2

qualities, primary and secondary, 208 n13

221

rainbow, 150

Raman, C. V. 201 n2, 203 n14

rational empiricism, 94

ray: concept of, 72—73, 119, 124, 128—
29, 149; concept of, before Newton,
108, 121; and darkness, 82—83, §8; di-
lation of, 119~21, 136; Goethe’s view
of, 5, 80-82, 145—47, 151—52; mono-
chromatic, 7, 15, 128, 192; reification
of, 126—28, 130

Rayleigh, Lord, John William Strutt, 13

refraction: bounding of light in, 115, 143,
147—48; explained, 24—26

refrangibility: consequences of doctrine of,
10, 12, 80~85; defined, 10; implications
of use of term, 124—25, 132

Rohault, Jacques, 40

Rumford, Count, Benjamin Thompson,
89, 172

Runge, Philipp Otto, 172, 205 nz4

Sabra, A. L, 13, 107

Schelling, Friedrich Withelm Joseph, 169,
175

Scherffer, Carl, 172

Schiller, Friedrich von, 92, 94, 202 n1

Schopenhauer, Arthar, 91, 181, 198

Schuster, Arthur, 13

science: and art, 59—60, 66, 194—95; as
ethical quest, 5; intrinsic historicity of,
72, 87, 97, 191—92; principle of histori-
cal continuity of, 188

scientific compendia: errors of, 17, 31-35;
German, 27—38; illustrations in, 25f,
32-35

Seebeck, Thomas, 23, 182, 210 n2

sines, law of, 106—7, 122—23, 131-32,

135

Snel, Willebrord, 106

Sémmerring, Samuel Thomas, 90, 91

spectral analysis, 15

spectrum: anomalous nature of, 14—15;
describing, 29, 31-32, 201 n2, 203
ni4; edge spectra, 46—57, 148; of New-
ton, 10, 33~34, §6, T06—34 passim,
148; number of colors in, 35, 85, 201
n2; order of colors in, 47—54, 82, 128;
producing, 10, 2830, 33—34, 46—57;
shape and proportions of, 106-8, 111,
114-5, 118-19, 131, 139, 159—6T

Steigerung, 205 n28

superexperiment, 70, 74—75

telescope: reflecting, 106; refracting, 102,
106, 20§ nzj

Theophrastus, 202 ng

theory: Goethe’s notion of, 17; lack of
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theory (continued)
comprehensiveness of Newton’s, 16,
101—2; and nature, 35—36, §9, 67, 69,
72; in opposition to phenomena, 15,
35, 61—62, 68, 72, 76—77, 82, 86, 102,
119, 133, I45—47, 161’ 167_68’ 1745
and praxis, 60, 61, 85, 127, 189, 205
nzs

theory-ladenness, 73, 133, 201 n3

truth, 97, 98, 18384, 189~90; and Vor-
stellungsarten, 94, 185

turbidity, 149, 175, 193, 196

“Ueber Newton’s Hypothese der diversen
Refrangibilitit,” 95, 100-102, 142

Urphenomenon: conceptual aspect of,
176—77, 204 n19; in Farbenlehre, 149—
51, 175, 197—200; and mathematics,
176, 179; Newton’s, 148; and twen-
tieth-century optics, 200; as unifying
CONCept, 7, 70, 74, 91, 19394

Vermannigfaltigung (manifolding), meth-
odological key of Beitrdge, 53—54, 70,
77, 192

“Versuch als Vermittler von Objekt und
Subjekt, Der,” 58, 65—79, 91, 95, 147,
184; criticism of Newton’s method in,
67, 69

Vorstellungsarten (ways of conceiving),
91—99, 144, 146, 167, 169—70; as basis
of pluralism, 185—86; in Beitrige, 204
n18; and plurality of truth, 167; and
polarities, 206 n29; in the project of

Farbenlehre, 179—82; see also under
Goethe; Newton

Wahblverwandtschaften, Die, 1, 177
Wasserman, Gerald S., 155
wave theory of light, 13, 141, 168, 209

ng

Wells, George A., 197—98

Werneburg, J. Friedrich Christian, 182

Westfeld, Christian Friedrich Gotthard,
172

West-6stlicher Divan, 1

white: Goethe’s conception of, 5, 27,
153—56, 196; Lichtenberg’s conception
of, 89; light, decomposition of, 8§1-82,
153—55; Newton’s conception of, 154

wholes, Goethe’s notion of, 69—71, 94,
96, 184, 187, 192, 194

Wilbelm Meister novels, 1, 177, 210 n4

Wollaston, William, 210 n7

Young, Thomas, 35, 201 n1, 210 n7

Zur Farbenlebre: described, 22—23; didac-
tic part of, 22—23, 76, 98, 145, 150,
183; historical part of, 23, 27, 28, 31,
65, 93, 104, 142, 145, 169, 20§ n25,
207 n7; “Konfession des Verfassers,”
23, 36, 37, 87, 182; polemical part of,
23, 68, 86, 92, 98—99, 105, 151, 183;
project of, 179—80; reception of, 167,
169—70, 175, 180-81; tone of polemic
of, 144, 151, 183; mentioned, 3, 18,
72, 88, 91, 92, 97, 98, 99, 145, 167,
180, 200, 208 n17
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