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Aber auch hier verweilt man bequem im Schatten

Introduction

Johann Wolfgang von Goethe, the outstanding figure of German literature, considered neither Faust nor any of his other literary works to be his best contribution to knowledge. He was instead proudest of Farbenlehre, in which he attempts to develop a theory of color which would surpass Newton’s, whose theory he detested. In this aim he failed, as Newton’s work has been the foundation of scientific thought for centuries. This paper will argue that Goethe applies the same principles and world-view to both his literature, represented by Faust and Novelle, and his science as seen in his color theory. While his principles have been left behind, they are a fruitful source of thought for anyone considering the relationship of man and science today. 

Background

Prior to his work on color theory Goethe did research in a number of areas including botany and physiology. He became curious about color during a trip to Italy as he examined how great artists use color in their works, but his focus was still on other areas of research. His interests changed through an encounter he had with a prism loaned to him by a friend, Hofrat Büttner. After Goethe had the prism for a while Büttner sent a messenger to get it back. As he was walking to the servant to bring him the lens Goethe remembered from his youth that everything was supposed to appear colorful when viewed through a prism. He looked towards a totally white wall, expecting to find a whole spectrum of colors. He was astonished when he saw nothing but white. Only when he directed the prism towards a boundary between light and darkness did he see color, which led him to believe that color is a product of both light and dark. He felt that in this moment he discovered that Newton’s theory of color is false. This experience would prompt him to work for years developing his own theory of color which culminated in the publishing of Farbenlehre.

Goethe’s perception of Newtonian optics was incorrect, as Newton would also have expected to see only white when viewing the wall through the prism. Newton’s basic idea is that all the color combined together produce white. When passing through a prism, the different colors of light are refracted more or less depending on the color. The amount of bending corresponds to a quantity called the index of refraction. In Newton’s eyes, Goethe’s experience can be explained in the following way. The white light which enters the prism is divided into various colors, but because white light is coming to the prism from a variety of directions the final result is that the eye sees only white. When there is a boundary, however, light is not coming from every direction and so only some of the colors will appear along the boundary. Newton’s theory can accommodate Goethe’s vision of the wall perfectly, and Goethe’s friends who were scientists tried to explain this to him, but Goethe would not or could not be convinced.

Newton bases his theory of color in mathematics; in axioms and the derivation of theorems. He begins with a few simple principles about the nature of light and color and justifies the conclusions he derives from these principles from some experiments. This is why Goethe opposes Newton so strongly. Goethe feels that Newton goes the wrong way; he begins with his own ideas and looks to confirm them in the outer world. In contrast, Goethe seeks to experience many phenomena before making conclusions, and in all cases feels that attempting to formulate the conclusions mathematically is inappropriate.

Goethe’s Farbenlehre
Farbenlehre is divided into three parts; didactic, polemical, and historical. This paper deals only with the didactic section because the emphasis is on what Goethe himself though about light and color rather than his evaluation of other’s theories. 

From the beginning Farbenlehre Goethe shows that his approach to optics will differ from Newton’s or the typical scientific approach. Goethe believes that we can gain knowledge of a natural phenomenon through the accumulation of direct experience rather than beginning with presuppositions about the laws of nature. In the Vorwort to Farbenlehre Goethe states

Vergebens bemühen wir uns, den Charakter eines Menschen zu schildern; man stelle dagegen seine Handlungen, seine Taten zusammen, und ein Bild des Charakters wird uns entgegentreten. (Vorwort)
This is the approach Goethe takes in Farbenlehre. He attempts to note all the varieties of color people experience, and then to combine these experiences together to gain a vision of the fundamental principles of color. 

Science is typically regarded as a study of the natural world apart from the effects and vagaries of the human observer. For Goethe, however, the person is at the center of science and experiment, as he claims,

die Farbe sei die gesetzmäßige Natur in bezug auf den Sinn des Auges. Auch hier müssen wir annehmen, dass jemand diesen Sinn habe, dass jemand die Einwirkung der Natur auf diesen Sinn kenne; denn mit den Blinden lässt sich nicht von der Farbe reden. (Einleitung)
Goethe defines color in relation to the human eye, his science is founded upon direct personal experience rather than abstract conjecture. The commonly held Newtonian view of light and color could be understood by someone who is blind. For this person certain things called "colors" are simply ways that the eye distinguishes among radiation with varying wavelengths. Since one can comprehend waves and distances as well as radiation without the ability to see, the concept of light put forth first by Newton is a theory of optics for the blind. In Goethe’s opinion, however, one must not exclude the first-hand knowledge of a phenomenon in attempting to explain its causes. 
Newton’s emphasis on dealing with light in a distant, mathematical way seems to indicate a distrust of our basic senses.  Goethe argues in contrast that rather than questioning his ability to observe one should trust his senses,

Immer bleibt es aber auch hier die Hauptsache dass die Beziehungen wahrhaft eingesehen werden. Da nun unsere Sinne, insofern sie gesund sind, die äußern Beziehungen am wahrhaftesten aussprechen, so können wir uns überzeugen, dass sie überall, wo sie dem Wirklichen zu widersprechen scheinen, das wahre Verhältnis desto sichrer bezeichnen. (182)
Healthy senses are trustworthy. Goethe explains that this belief allows one to distinguish between distances. When an object appears smaller, it is not because the eye operates inconsistently, but instead because it is consistent and trustworthy. Without confidence in the senses, there would be no reason to believe that when an object appears smaller it is far away, this could simply be caused by inconsistent visual perception. Confidence in our senses allows us to gain information about the physical world. Goethe takes the human observer into account when establishing his theory rather than attempting to describe the world independent of the person.

Main ideas of Farbenlehre 

Goethe’s understanding of white light and color is fundamentally opposed to Newton’s. He says,

Dass alle Farben zusammengemischt Weiß machen, ist eine Absurdität, die man nebst andern Absurditäten schon ein Jahrhundert gläubig und dem Augenschein entgegen zu wiederholen gewohnt ist. (558)
Goethe approaches color phenomena with the fact he experienced with the prism - the necessity of a border. Instead of Newton’s view, that all of the colors make up white light and are contained within it, Goethe claims that color is a combination of light and dark. "So sind die Farben durchaus als Halblichter, Halbschatten anzusehen."  This is the basic principle of Farbenlehre. Color is to be thought of as a combination of the two opposites light and darkness. 
As he approaches optics from his own way, Goethe states emphatically that mathematics is not appropriate for a description of color. Instead he explains of the position of mathematics in optics that "Es geschah ferner dadurch, dass ein großer Mathematiker die Farbenlehre bearbeitete, und da er sich als Physiker geirrt hat."  Newton was a great mathematician, responsible for calculus and a variety of other work. Goethe believes that rather than describing color appropriately, Newton errs by bringing his own mathematical tendencies and presumptions to the study. In contrast to our modern science which seeks to quantify and measure everything, Goethe argues that mathematics is acceptable only as its own subject, independent of optics, and that the two should not be confused. 

Goethe divides color into three categories; physiological, physical, and chemical. The physiological colors are those which have their origin in the eye. The next group, the physical, are caused by processes such as refraction and reflection. The final set, the chemical colors, are those which are a property of a material. Goethe goes beyond Newton in examining all three groups of colors. Newtonian optics is concerned with what Goethe calls the physical colors. Goethe explains his view not only of these colors but also of color in relation to the human eye and to material properties.

As we noted early, Goethe defined color as a relationship of nature with the sense of the eye. It follows naturally that he would begin with a description of color phenomena originating in the eye itself - the physiological colors. While colors which come from the eye are subject to change and exist only briefly, Goethe does not dismiss them as unimportant or false. Instead, he says "Wir haben sie physiologische genannt, weil sie am gesunden Auge angehören, weil wir sie als notwendigen Bedingungen des Sehens betrachten."  The eye sees these colors not because it malfunctions but as a sign of its health. They appear naturally and so must be accounted for in a theory of color.

Goethe starts with a description of the eye’s relationship to light and dark, the material from which colors are formed. When the eye is exposed to light it is set in activity, and when exposed to darkness it is brought to rest and becomes more receptive. The eye when exposed to bright light is blinded, and when it has been in the dark it becomes more receptive to dimmer light. When a dark object is viewed against a gray background and then the object is removed, the place where the object was appears lighter. The opposite occurs with a light object, which will produce a dark spot when removed. From experiments like this Goethe concludes that the eye tends to produce a balance, it seeks to counteract the effects of one extreme by producing those of the opposite pole. "Wie dem Auge das Dunkle geboten wird, so fordert es das Helle; es fordert Dunkel, wenn man ihm Hell entgegenbringt, und zeigt eben dadurch seine Lebendigkeit."  The eye shows that it is active and living by balancing light and dark. 

Goethe approaches the physiological colors with the principle of polarity - opposites striving towards a whole. Just as he was able to see that light and dark are opposites through the afterimage left on a grey background, Goethe performs similar experiments to see which colors are opposite to each other. Not all of his knowledge was gained in the laboratory as he reveals,

Als ich gegen Abend in ein Wirtshaus eintrat und ein wohlgewachsenes Mädchen mit blendendweißem Gesicht, schwarzen Haaren und einem scharlachroten Mieder zu mir ins Zimmer trat, blickte ich sie, die in einiger Entfernung vor mir stand, in der Halbdämmerung scharf an. Indem sie nun darauf hinbewegte, sah ich auf der mir entgegenstehenden weißen Wand ein schwarzes Gesicht, mit einem hellen Schein umgeben, und die übrige Bekleidung der völlig deutlichen Figur erschien von einem schönen Meergrün. (52)
The white face created in the eye an imbalance which was corrected by the creation of a dark image which could be seen when the girl left. In the same way, the red clothing was counterbalanced with green. Thus, green and red are opposites. Similar experiments direct Goethe to conclude "so fordert Gelb das Violette, Orange das Blaue, Purpur das Grüne, und umgekehrt."  With this information Goethe constructs a color circle to explain the relations of colors with each other
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The main colors red, blue, and yellow are combined to form the others, thus orange lies between yellow and red, etc. Each color is complementary to the one lying opposite to it on the circle, for instance red and green or blue and orange. 

He continues the study of physiological colors with experiments on colored shadows. When two burning candles are placed on a white surface and an object is placed between them, two shadows are formed. When colored glass is placed before one of the candles the surface takes on that color and the shadow which is lit by the uncolored light takes on the opposite color demanded by the color of the glass.  This experiment strengthens Goethe’s claim that certain colors are opposite to each other and demand each other’s existence. The experiment also leads Goethe to say "Die Farbe selbst ist ein Schattiges." Color is a combination of light and dark, a shadow. This corresponds to Goethe’s experience with the prism that a boundary between light and dark is necessary for color to appear.

Goethe ends with pathological colors. In contrast to the true physiological colors, which originate because the eye is living and active, the pathological colors are those which result from problems with the eye. One example is people who have trouble differentiating colors. They see something red and say it is the same color as the sky. They also call green dark orange or reddish brown. Goethe explains this phenomenon in terms of the color circle. 

Nehmen wir uns aus unserm Farbenkreis das Blaue heraus, so fehlt uns Blau, Violett und Grün. Das reine rot verbreitet sich an der Stelle der beiden ersten, und wenn es wieder das Gelbe berührt, bringt es anstatt des Grünen abermals ein Orange hervor. (112)
The color circle which he constructed allows Goethe to explain this vision problem in a natural way. The eye lost sensitivity to blue, so red moved in and when it met yellow formed orange. Thus what is normally seen as blue appears red, and what is green appears orange to those with this eye problem. 

The next class of colors are the physical colors. These are color which are created through the interaction of light with a colorless material which may be transparent or translucent. Goethe emphasizes that these colors are not fixed but instead are always changing, they are "werdenden und wechselnden Farben."  The physical colors lie between the physiological colors and the chemicals colors in their fixedness. This is the area of color theory in which Goethe and Newton contradict each other directly. 

The fundamental principle of the physical colors is that yellow is created when white light travels through a hazy or misty material, as the sun is seen through the atmosphere, and that blue is created when darkness is seen through this same haziness, as in the sky which appears blue during the day but is black at night. Both yellow and blue are heightened towards the color red with yellow moving to red as the medium is deepened and blue moving to red as the medium is decreased and becomes more transparent. This describes how the three primary colors appear; the colors violet and orange come about as blue and yellow move towards red, and green is produced through the combination of pure blue and yellow. In addition to the sun and the sky, Goethe finds support for this conclusion in a number of ways. Divers see red on the bottom of the sea when the sun is shining brightly.  Distant mountains appear blue, and distant icebergs tend towards yellow. 

After discussing the origin of color in cloudy media, Goethe moves on to refraction, in which the medium is transparent. First he notes what he had experienced with the prism years before,

Die Refraktion kann ihre Wirkung äußern, ohne dass man eine Farbenerscheinung gewahr werde. So sehr auch durch Refraktion das unbegrenzt Gesehene, eine farblose oder einfach gefärbte Fläche verrückt werde, so entsteht innerhalb derselben doch keine Farbe. Man kann sich hievon auf mancherlei Weise überzeugen. (195)
What is necessary for color to be created is a boundary between light and dark. Newton also realized this as in his experiments he had light approach the prism in a narrow beam. While their conditions were the same, Goethe and Newton interpret refraction in very different way.

Goethe’s conception of refraction relates closely to his idea of the cloudy medium producing color. He states that when refraction shifts a dark image over a light background, yellow appears, just as when a cloudy medium like the atmosphere lies between the sun and the observer the sun appears yellow. When a light image is shifted over a dark background by refraction, blue appears, like the daytime sky seen through air. 

After a variety of experiments regarding the physical colors and a further development of his theory Goethe proceeds to the chemical colors. These are the colors which are inherent in certain materials. The principles Goethe develops are similar to those for the physiological and physical colors. The emphasis is on polarity of light and dark and the colors of the color circle. He describes the ways that color can be produced in various materials and discusses the colors of certain animals, including a section titled "Würmer, Insekten, Fische." Goethe does not add any fundamental principles to his theory of color in this section so we can pass it by without significant loss. 

Goethe concludes Farbenlehre with a discussion of how color theory relates to other subjects and a section describing the sensual-moral (sinnlich-sittliche) effects of color. Particularly notable is his discussion of mathematics. 

Wer bekennt nicht, dass die Mathematik, als eins der herrlichsten menschlichen Organe, der Physik von einer Seite sehr vieles genutzt; dass sie aber durch falsche Anwendung ihrer Behandlungsweise dieser Wissenschaft gar manches geschadet, lässt sich auch wohl nicht leugnen. (724)
Goethe believes that Newton emphasized the mathematical approach so much that he damaged science. He continues, "Mechanische Formeln...verwandeln das Lebendige in ein Totes; sie töten das innere Leben."  When one applies a mathematical formula to a natural process and claims that the formula is the phenomenon itself, the living, active part of nature is destroyed. Emil Staiger states that “eine Begegnung von Ich und Du, ein brüderliches Erkennen des Gleichen, das war bei Newton ausgeschlossen.” 
 When physics becomes only applied mathematics the people lose the sense that they are sharing a certain experience of the natural world.
Although in these and many other statements Goethe shows an antagonism towards mathematics, there are times when he admits that measurement and geometry have their places in optics. In a number of experiments Goethe specifies amounts of time for which he observes an image, distances between the eye and an opening, and the width of images which are seen. He is able to explain the fact that the border of a shadow caused by something near the ground is sharp, while that of something higher up is fuzzy, by the idea of light traveling in a straight line from the sun which has a finite width. 

Farbenlehre closes with a discussion of the moral and sensual effects of colors upon people and animals. Yellow, which lies closest to pure light, has a positive and warming effect on people. Blue, as it lies near darkness, gives us a feeling of cold. Red, the highest color, "gibt einen Eindruck sowohl von Ernst und Würde also von Huld und Anmut." He notes that people enjoy color, particularly "Naturmenschen, rohe Völker, Kinder." In a person’s color one can see his character - 

Man bezieht bei Kleidungen den Charakter der Farben auf den Charakter der Person. So kann man das Verhältnis der einzelnen Farben und Zusammenstellungen zu Gesichtsfarbe, Alter und Stand beobachten. (839)
Goethe certainly moves beyond the realm of Newton’s optics by making these statements which deal much more with people than with light itself. These ideas show how he understands the phenomena of color to be united to the people who observe them.

Goethe’s literature

Farbenlehre was published in 1810, part one of Faust in 1808, and Novelle in 1828, so by focusing on these two works of literature we can see Goethe’s thought over a time span which includes the writing of Farbenlehre. 
Faust is Goethe’s best known work. When asked to summarize it he said the idea he attempted to embody in the play is "Vom Himmel durch die Welt zur Hölle."  The play begins in heaven, where the Lord reigns with the angels. Mephistopheles comes and speaks with him and they discuss Faust, whom the Lord calls his servant. The Lord allows Mephistopheles to go and tempt Faust.

Faust is a scholar who after years of study finds he has learned nothing but seeks to know the fundamental principles of the world. He searches through books of magic and finds the sign of the Macrocosm, in which he sees the world weaving together into a whole. He then calls forth the earth spirit, but when the spirit appears Faust is told that he is too small and weak to be the spirit’s equal and thus he can not move into the spirit’s realm. Faust despairs of life and is about to commit suicide when he hears a choir of angels singing. It is Easter morning, and Faust and his student Wagner go for a walk. When Faust gets home a poodle has followed him in. The dog changes into a human form. Faust speaks with this man, who is Mephistopheles, and eventually Faust makes a deal with him. Mephistopheles tries to lure Faust into a pact by promising to serve him in exchange for Faust’s service in the next life, but Faust does not believe that there is anything on earth which Mephistopheles could give him which would satisfy him. Faust offers Mephistopheles a bet, which is that if Faust ever longs for a single moment of life to remain forever, then Mephistopheles has won and can have Faust. 

The two then set out to see the world. Eventually Faust comes upon an innocent girl, Gretchen, and tells Mephistopheles he must have her immediately. Over time he seduces her. Faust gets in a fight with Gretchen’s brother and kills him and so must leave the town. When he is gone Gretchen gives birth to a child, kills it, and is put in prison awaiting the death penalty. Faust realizes what he is done and comes back to get Gretchen, but she refuses to escape with him and Mephistopheles and instead entrusts her soul to God. 

Novelle, though less widely known than Faust, is a wonderful piece of literature exemplifying classical ideals. In Novelle Goethe shows the unity of the good and the beautiful, and descriptions of evil and horror are greatly restrained.  The story involves the prince and princess of a castle and the people of the neighboring town.  A market has gathered in the town and there is even a show with a lion and tiger.  The prince goes off hunting and the princess, remaining behind with a servant and her uncle, decides to ride to the old family fortress which has not been occupied for years.  On the way there they see that a fire has broken out in the city, and suddenly the princess is chased by the tiger who escaped from his cage.  Honorio, the courtier accompanying the princess, shoots the tiger and as they stand by the corpse the family who owned the tiger comes upon them.  The mother weeps for the animal because it was not fierce but actually tame.  The prince and his company come back, and the father begs the prince to spare the lion, which has also escaped.  He promises that his son will be able to tame the lion through his song on the flute.  The prince allows the family to attempt to get the lion, who has gone into the old fortress.  The boy goes in calmly and comes out singing and walking with the lion.
Connections between Goethe’s science and literature

The three main themes which connect Farbenlehre and Goethe’s literature are polarity, becoming, and human limitations. Both areas of his work feature these themes prominently, and I have only been able to choose a few of the best examples of the connection between his science and literature, but anyone who reads the works will be convinced that there are many more. 

The central principle of Goethe’s theory of color is polarity. Yellow and blue, the first basic colors, are created from light and darkness through the mediation of a hazy medium. These colors can then be varied and combined in order to bring forth the whole color circle. In Goethe’s theory polarity does not mean antagonism but rather creativity as opposing forces complement one another.  Goethe’s emphasis on the creative nature of polarity, which we have seen in Farbenlehre, is also present in Faust and Novelle. 

The relationship between good and evil in Faust is similar to that of light and darkness in Farbenlehre. This is apparent from the beginning of the story, as Mephistopheles visits the Lord in heaven. The Lord explains he allows evil to work within his plan for a positive purpose, as he says,

Des Menschen Tätigkeit kann allzu leicht erschlaffen,

Er liebt sich bald die unbedingte Ruh;

Drum geb ich gern ihm den Gesellen zu,

Der reizt und wirkt und muß als Teufel schaffen

(Faust, Prolog im Himmel)
Even though Mephistopheles is evil he is not purely destructive, instead he is used to lead people out of their slothfulness. Just as both light and darkness are required to create the whole spectrum of colors, so the Lord also uses evil forces along with good in order to bring his plans for humanity to fruition. 

Mephistopheles further clarifies the relationship of good and evil when he speaks with Faust. Faust asks Mephistopheles who he is and Mephistopheles explains that he is a part of the spirit of evil; the he seeks the destruction of the whole universe and for nothingness to overcome all. His striving does not produce what he seeks, however, as he says he is a spirit "der stets das Böse will, und stets das Gute schafft."  Even though Mephistopheles works for evil and destruction his ultimate effect is the creation of good. This is similar to the role of darkness in Goethe’s theory of color, in which darkness is not purely empty and negative but instead can be combined with an intermediate material to create color.  Rudolf Steiner explains that “for Goethe the darkness is not the complete, passive absence of light.  It is something active.” 
 Mephistopheles continues to explain his relationship to good and light as he says "Ich bin ein Teil des Teils, der anfangs alles war,/ ein Teil der Finsternis, die sich das Licht gebar."  Once again darkness is not empty but instead has substance; it was used to create light in the beginning. In contrast to the Newtonian view of darkness as nothingness, simply a lack of light, Goethe argues both in Farbenlehre and Faust that darkness has substance and can be used creatively. 

Polarity is also the driving force behind the character Faust. Just as in Farbenlehre Goethe argues that color lies between the two poles of light and dark, he emphasizes in Faust that man also possesses an inner duality and opposition. Faust feels the desire to strive towards heaven, yet he is also held to earth by his physical body.

Zwei Seelen wohnen, ach! in meiner Brust,


Die eine will sich von der andern trennen;

Die eine hält in derber Liebeslust

Sich an die Welt mit Klammernden Organen;

Die andere hebt gewaltsam sich vom Dust

Zu den Gefilden hoher Ahnen. 

(Faust, Vor dem Tor)
Man possesses both body and soul, he is drawn both upward to heaven and downward to earth, yet these forces are not entirely opposed to each other, instead together they combine to create humanity. Just as in Farbenlehre color comes about through the opposites light and darkness, so in Faust man is characterized as lying between the opposites of body and soul.

Faust’s desires also show polarity. Faust explains to Mephistopheles that what he desires to experience is not simply joy, but "Verliebte[n] Haß, erquickende[n] Verdruß." Faust’s desire is not for a single pleasure but for a whole variety of experience. Compare this to Goethe’s statement in Farbenlehre regarding painting in which the artist fails to combine colors properly. The result is that "anstatt der Totalität eine Uniformität" is brought forth. What man seeks is not a single uniform desire but instead a totality, just as art should use a variety of colors in a way which produced a balanced whole without the destruction of distinct individual parts.

As the play develops we continue to see Faust torn between opposing forces. When he first sees Gretchen on the street walking home from church, he tells Mephistopheles that he must have her this very night and threatens that he will be done with Mephistopheles if he does not have her. Faust has just come from the witch’s kitchen where he drank a potion and thought he saw Helen in a mirror, and now he is overcome by pure lust when he views Gretchen as she passes. There is nothing compassionate or loving in his feelings or expressions, instead he has a totally sensual desire. His emotions change quickly, however, when he is left alone in Gretchen’s room. Her room is a "Heiligtum," and as he considers the order and peace there Faust exclaims, "In diesem Kerker welche Seligkeit!"  While he previously saw her only as an object to satisfy his lust, Faust now praises Gretchen for her virtue and sanctity. Faust is at times driven by lust alone, yet suddenly his feelings can change and he will instead strive for Gretchen because of her spiritual and moral beauty. 

Throughout the play we see Faust torn between Mephistopheles and Gretchen, evil and good, darkness and light. Faust seduces Gretchen, kills her brother and flees the town, leaving her alone and pregnant, all because of the influence of Mephistopheles. Later Faust decides he must go back and rescue Gretchen, and rather than following Mephistopheles as he did before Faust now condemns him. The play concludes as Faust is torn between two voices, Mephistopheles declares "her zu mir" and Gretchen cries "Heinrich!" Faust is motivated throughout the play by opposites; by heaven and earth, light and darkness, love and hate. Just as Farbenlehre shows colors as lying in an intermediate realm between light and darkness, Goethe shows in Faust how man, as body and soul, is created and motivated by contradiction and polarity.

Polarity also occurs as a theme in Novelle. The town near the castle lies at the boundary between mountains and plains and here people both areas have gathered to sell their wares. The market is described as a "Gewimmel" and the prince praises the people for their industry. Once again Goethe demonstrates the need for complementary polarity to bring about a complete and satisfying whole. Goethe repeats the phrase "jeder nach seiner Art" in Novelle, to describe among other things the types of work that people do. Just as he argues in Farbenlehre that totality is not created through uniformity but instead through variety, he shows in Novelle that a good town exists because different people do different kinds of work; the prince rules and controls finances, the farmers grow food, the people in the mountains make things from wood to bring to market. Goethe’s repetition of the phrase "jeder nach seiner Art" relates to his statement that to use colors appropriately art demands not homogeneity but totality. In a similar way, harmony is achieved in Novelle not because all things work in the same way but instead each according to its own manner. 

The old fortress provides a fine example of Goethe’s use of the concept of polarity. The fortress is most beautiful when viewed at evening, as the light and shadow together create "den deutlichsten Begriff von einem so ansehnlichen Denkmal alter Zeit." Not light alone but rather shadow, light and dark, can together produce the most pleasing view of the castle. The opposing forces of human construction and natural decay also combine in the castle. Between the crumbling walls all kinds of trees are growing, some even make there way into the main building itself. Goethe does not portray the human and natural forces as conflicting and destructive, instead even though they work in different directions they together create a pleasing whole. 

Another way that Goethe’s color theory and literature are similar is in the emphasis on "Werden." As noted earlier, Goethe feels that strict mathematical rules kill the living and active component of nature. He stresses the fact that what we observe is changing and developing. Staiger says of Goethe’s theory of color that “es ist aber kein fixiertes System sondern … im Werden.  Farben sind nur im Enstehen und Verschwinden.”
 In relation to the eye as it creates light and dark to counteract the image presented to it, Goethe says that the eye "das Entgegengesetzte verbindet und... nach einem Ganzen strebt."  The eye strives to achieve balance - it is a process, a development, Werden. The eye is set into activity when it views a color, and this color creates in the eye "das Streben nach Allgemeinheit." The colors are produced gradually and continuously, blue and yellow come forth from dark and light and are gradually heightened to form red. 

Sensations of movement and becoming are given in the Prolog im Himmel. Nature is portrayed to be active, growing, and developing. The angels sing

Und schnell und unbegreiflich schnelle

Dreht sich umher der Erde Pracht;

Es wechselt Paradieseshelle
Mit tiefer, schauervoller Nacht

(Faust, Prolog im Himmel)

The whole universe is in motion. Light and dark alternate. The physical creation moves forward to the glory of the Lord, as the angels are strengthened through the vision of the world. Goethe continues to describe the vitality and development of the natural world as Faust looks upon the sign of the Macrocosm, in he sees that all nature is working and moving together as a whole. Later, as he and Wagner take a walk on Easter Sunday, Faust enjoys seeing the growth and new life appearing in spring, as "Überall regt sich Bildung und Streben." All of nature is striving towards a lively totality, just as in Farbenlehre the eye works to create balance within itself and the colors change and develop. 

"Werden" is also a prominent theme in Novelle. It is present on the first page, as Goethe describes the scene at the castle as the court gathers for the hunt. The prince’s father had lived during the time "wo es deutlich wurde, daß alle Staatsglieder in gleicher Betriebsamkeit ihre Tage zubringen, in gleichen Wirken und Schaffen, jeder nach seiner Art, erst gewinnen und dann genießen sollen."  Change and activity are present in this description in two ways. The first is in the movement of society. The quotation makes reference to the time of the French Revolution, thus showing how the structure of the community is in a period of change and development. The second type of growth is on the individual level. While in the past the royalty could live a relaxed, unproductive life, they too must now move forward and earn for themselves before enjoying the benefits. 

Goethe portrays nature as living and active in Farbenlehre and he continues this idea in Novelle. After the tiger is shot and the prince and the other people have gathered, the owner of the animals gives a speech that sounds like a sermon. He describes how a stone, falling from a nearby rock, would roll into the stream which would carry it to a larger river which would finally end in the sea, "wo die Riesen in Scharen daherziehen und in der Tiefe die Zwerge wimmeln."  This word "wimmeln" indicates the liveliness and activity which Goethe sees in the natural world. He was so strongly opposed to Newton because he felt that Newton’s theory deadened nature by restricting it to mechanical rules. The man in the story continues, describing the ants and how they build and go on building even when their work is destroyed when a horse steps on it. God made the horse "zum Gesellen des Windes ... und zum Gefährten des Sturms."  Once again, Goethe emphasizes the power and activity present throughout nature. 

As he develops his theory in opposition to Newton Goethe’s method of science is founded upon the fact of human limits. While with a mathematical formulation a scientist can feel that he fully understands all that is happening within a phenomenon, Goethe’s procedure is to experience as great a variety of visual experiments as possible and then collect them together in what seems to be a meaningful way, without making any statement about fundamental causes. He explains that when one views an appearance in nature, one must not focus only upon this single event and believe that he understands it fully, but instead look throughout nature for similar occurrences, "denn nur durch Zusammenstellen des Verwandten steht nach und nach eine Totalität, die sich selbst ausspricht und keiner weitern Erklärung bedarf."  In the section on the relation of science to philosophy Goethe explains that the scientist must deal only with the experience itself, as to go beyond this leads one into philosophy rather than physics. The opening scenes of Faust provide an expression of man’s limited knowledge. After years of study all Faust can say is "Da steh ich nur, ich armer Tor!/ und bin so klug als wie zuvor."  All man’s studies can not lead him to understand "was die Welt/ Im Innersten zusammenhält." In contrast to the Newtonian approach to science, in which one claims to describe what is actually occurring through the use of mathematical tools, Goethe believes that people do not have access to the knowledge of how the world works at the fundamental level. This same sentiment is echoed by Faust. 

Later in the play Gretchen poses the famous "Gretchenfrage" in which she asks Faust what his position is on religion; whether or not he believes in God and why he does not go to church. His response is quite strong: "Wer darf ihn nennen ... Name ist Schall und Rauch."  This response is reminiscent of earlier in the story when he translated the Gospel of John and changed “Im Anfang war das Wort” to “Im Anfang war die Tat.”    Faust’s distrust of words is related to Goethe’s distrust of Newton’s science.  In Farbenlehre Goethe criticizes Newton for putting the derivative in the place of the original.  This is just like Faust who feels that those who attempt to talk about God only deceive themselves.  Goethe thinks that Newton is explaining phenomena away by describing them mathematically, rather then leaving them as facts of human experience beyond which we can not go.
Goethe further develops his ideas about man’s limits and his relationship to nature with the concept of the Urphänomen. As he explains in Farbenlehre, the Urphänomen is a basic phenomenon which lies behind a large number of phenomena. Together Urphänomene combine to explain all other experiences in general. As an example Goethe mentions the creation of color through the introduction of a hazy medium before light or dark. Central to the idea of the Urphänomen is that while it can be used to explain the general case of experiences, it also imposes a limit on how far people can research and know. "Der Naturforscher lass die Urphänomene in ihrer ewigen Ruhe und Herrlichkeit dastehen, der Philosoph nehme sie in seine Region auf."  We can use these basic phenomena to explain the results of all other experiences, however the reasons for these Urphänomene remain hidden - they lie beyond the scope of potential human knowledge. Thus we can go only so far and not farther in science before coming to an ultimate limit of our explanatory power. 

The relationship of man and nature laid out in the idea of the Urphänomen is reflected in Goethe’s description of the tower at the old fortress in Novelle. The castle is beginning to crumble and the area is overgrown with many trees. As we approach the old fortress we see a tower built upon a rock, "doch niemand wüßte zu sagen, wo die Natur aufhört, Kunst und Handwerk aber anfangen."  The Urphänomene are the foundation upon which human scientific theories are built, yet they are not created by scientists but instead are basic facts of nature. In a similar way, the foundation of the tower is natural, not created by man, but it can be used by man to build his own structure upon it. The relationship between the natural and the manmade is not one of conflict, instead they blend well together so that one can not see where one ends and the other begins. This is like Goethe’s idea that through one or more Urphänomene one could gradually work up to an explanation of any phenomenon.

When one climbs the tower to get a view of the surrounding area one must strain to get through the roots of a tree which grow through the base of the tower.  Upon reaching the top one finds that “aber auch hier verweilt man bequem im Schatten,” because the tree which is at the base of the tower also grows up above it and shades it.  Goethe shows in this passage how nature stands over us just as the Urphänomene transcend our comprehension.  

One last area for comparison is Goethe’s use of specific colors within his literature. There are a number of examples where his use of a certain color seems to correspond to what he describes as the sensual-moral aspects of the color. While he does not frequently make use of colors in his literature in such a way as to put forward his scientific theory, there is evidence of consistency in his thought.  We will examine two instances in which Goethe uses the color red in a way consistent with Farbenlehre.

The first example comes when Faust calls forth the Erdgeist.  The spirit appears to him in a red flame. Faust seeks to compare himself to the spirit but is instead told that he is a "furchtsam weggekrümmter Wurm."  The Erdgeist, who weaves on the loom of time the living clothes of divinity, fulfills the characteristics of the color red. Red stands for nobility and strength, it is the highest color, the color to which blue and yellow strive and develop. The Erdgeist also is powerful, far greater than Faust, and so it makes sense that he would appear in a red flame. 

A second example comes from Novelle, and involves the character Honorio. Honorio, while young and sometimes immature, longs in his heart for greatness. As his name indicates he is honorable, even though he sometimes fails, for instance he exceeds propriety in showing his affection for the princess. Later in the story he sits looking to the west, into the setting sun, longing for adventure. The woman who owns the lion sees him and explains that there is much to do in the west, but that he must also conquer himself. As she says this to him he smiles, and the red light of the sun shines upon his face, and the woman believes that she has never seen a more beautiful youth. While in the case of the Erdgeist red is used in the sense of power and greatness, here it seems to be used relating to nobility and moral goodness. Honorio has a good future ahead of him and also has accepted the challenge to master himself. Thus he appears beautiful as red light streams from the sun, the outer appearance and the state of the inner man coincide.

Evaluation of Goethe’s principles as physics
In light of the value and quality of his literature, one might be led to ask why Goethe thought of Farbenlehre as his greatest work. He certainly developed a number of interesting conclusions and gave vast amounts of experimental evidence, but in the end was rejected by the scientific community. I believe that he valued Farbenlehre so much for a number of reasons. One is his belief that he was turning science back from the great error of Newtonian optics. He felt that through his theory people would come to a proper understanding of color after having been led astray for two centuries. In a more general sense he probably felt so strongly about Farbenlehre because of the great contrast between his attitude to the natural world and Newton’s. Farbenlehre deals not only with specifics about color phenomena, but places man in a certain union or cooperative role with the natural world. Goethe saw Newton as antagonistic to nature, attempting to hypothesize and formulate rules without involving direct experience. Finally, it may be that since he was so successful as an author that he would have appreciated scientific success much more, because he had to work harder for it.

Goethe seems to put forth some good ideas in Farbenlehre, yet his work is not considered at all today in comparison to Newton’s, who is at the foundation of what we today consider physics. One reason for Goethe’s failure to overcome Newton is that he did not want to use mathematics. Physics has become in many ways applied mathematics; it is about what we can measure and count. Since Goethe did not want to accept this view of science and everyone else did, his ideas were rejected. Another reason is the predictive power of Newton’s theory. With a few simple ideas Newton can explain any normal color phenomenon. A glaring failure of Goethe’s theory is his inability to explain the rainbow, which fits perfectly into a Newtonian optics. Goethe says that the rainbow is a complex combination of reflection and refraction. It would seem that such a simple, natural occurrence would fall into the category of Urphänomen, yet Goethe can not explain it. The rainbow strikes at the heart of Goethe’s theory because it shows color in a linear spectrum, as Newton would predict, rather than in some sort of circular way, which would be necessary for Goethe’s theory. It must have been quite disappointing for Goethe to be unable to classify the rainbow within his system, as it is a beautiful sign in nature, even a symbol of a covenant between God and man. 

Although his scientific ideas have been left behind, Goethe does have something to contribute to science. One way is his emphasis on experience and experiment. Rather than limiting himself to a single, isolated case, Goethe stresses the need to consider all types of phenomena before constructing a theory. Another appealing aspect of Goethe’s approach is his idea of a harmony between man and nature. With a typical scientific approach, in which one explains using a few mathematical formulas, somehow the mystery and grandeur of nature can be lost, and as he believes he understands the fundamental principles of the world the scientist can feel that he has gained mastery of it. Goethe stands in contrast to this approach, as he argues that there are limits to our ability to explain nature. He also allows for the presence of the human observer within the natural world and interacting with it, for instance in the case of the physiological colors. Finally I believe that Goethe can remind us that science does not consist in mathematical formulation and computation alone, but that there are other ways of knowing and describing the universe. His optics, in contrast to Newton’s, can not be explained to someone who is blind.

Werner Heisenberg, one of the founders of quantum mechanics, evaluates Goethe’s theory of color in a very positive light. He notes that Goethe’s work, because it focuses on subjective, perceptual aspects of color, has been particularly useful for artists. Heisenberg says that Goethe and Newton have both been successful, simply in different areas. Newton has the power of mathematics, while Goethe shows the importance of the human in relation to the natural phenomenon. Just as Goethe emphasizes the living quality of nature which can be destroyed by mechanical mathematics, Heisenberg speaks of the view of the world provided by modern physics, saying "daß sich dieses genauer werdende Bild von der lebendigen Natur immer weiter entfernt." 
 Heisenberg also agrees with Goethe in saying that we must understand our inherent limitations when trying to understand the natural world, and he says even that "der wichtigste Zug der modernen Physik besteht vielleicht eben darin, daß sie uns klarmacht, wo die Grenzen unseres aktiven Verhaltens zur Natur liegt."
  Heisenberg concludes that Goethe’s ideas could be helpful for scientists today because Goethe always emphasizes the activity and vitality in the natural world. 

There is an irony in the fact that quantum mechanics, one of the most abstract applications of mathematics to physics, should in a way reach a similar conclusion about the relationship of subject and object as Goethe.  Goethe always stresses that the relationship between the observer and observed is important. The irony is that modern physics, while it agrees with Goethe and says that observation can even somehow affect the state of a quantum mechanical system, has come to this conclusion almost purely through mathematics. So after many years Goethe is in a way vindicated, however only with reasoning that he would absolutely detest.

While perhaps it is not his greatest work, Farbenlehre does show that Goethe had ability as a natural philosopher. He was able to find in nature the basic ideas which, as we have seen, were also present within his literary work; and this unity of his scientific and literary thought shows how these principles apply not just to a narrow area of the world but instead to all of life. It would have been nice if Goethe would have applied some of his own ideas to his relationship with Newton. Richard Friedenthal says of Goethe that “seine polare Natur braucht einen Gegner, einen Feind.”
  He needed to have opposition in order to develop his theory, yet as Goethe argues for polar opposites together creating an active living whole, he might have appreciated that his non-mathematical methods together with Newton’s mathematical approach could together have produced a new kind of science. Had he accepted this he might have been a powerful advocate for a science which balances the quantitative and qualitative in order to give us the fullest knowledge of the natural world. 
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