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WHAT IS COSMOLOGY?





Descriptions of the structure and operation of the cosmos as it is understood by scholars in any society or civilization.  





THE ORIGINS OF COSMOLOGY IN THE EUROPEAN MIDDLE 





AGES BETWEEN 1200 AND  1500





Derived from two sources:





1. Greco-Arabic astronomy and natural philosophy, primarily the natural philosophy of the Greek philosopher and scientist, ARISTOTLE. Most of this was translated from Greek and Arabic sources in the period 1130 to 1270.





2.  From the creation account in Genesis as interpreted by the Church Fathers and Christian theologians from late antiquity to the end of the Middle Ages.





WHO WERE THE COSMOLOGISTS IN THE MIDDLE AGES?





Those who did what we would today call cosmology were primarily natural philosophers who taught at the medieval universities. 





It is important to emphasize that in the Middle Ages virtually all theologians were thoroughly trained in natural philosophy and had been awarded the degree of Master of Arts before they attained the degree of Doctor of Theology. Some theologians wrote on cosmology at an early stage in their careers while they were arts masters and then wrote on it again when they were more mature theologians. Two who did were Thomas Aquinas (thirteenth century) and Nicole Oresme (fourteenth century).





Surprisingly, astronomers left the cosmology to natural philosophers. The job of the astronomer was to predict the positions, conjunctions, and oppositions of the planets, as well as to predict eclipses. 





The task of the natural philosopher was to explain the structure and operation of the world by responding to the kinds of questions that are listed in the next section.








THE LITERATURE OF COSMOLOGY





The two major sources of cosmological literature were:


1. Commentaries on Aristotle’s natural philosophy and, especially his treatise titled On the Heavens, which was probably the first treatise ever written on cosmology, and his work called Metaphysics. 


The commentaries on Aristotle’s works on natural philosophy took the form of questions, each of which followed a certain format. Here is a sample of the kinds of cosmological questions that were raised.





Whether the sky is heavy or light.


Whether an infinite body is possible.


If there were several worlds, whether the earth of one 	[world] would be moved naturally to the middle of 	another.


Whether it is possible that there are several worlds.


Whether there is something beyond the sky [or 	


	heaven].


Whether or not the sky [or heaven] is moved with any 			fatigue.


Whether beyond the heavens that are moved, there 				should be assumed a heaven that is resting or 				unmoved.


Whether the sky is always moved regularly.


Whether the stars are self-moved or moved by the motion 			of their spheres.


Whether the whole earth is spherical.


Whether the whole earth is movable.





2. Much cosmology also appears in theological treatises where the creation of the world is discussed. Among theological treatises, the most significant was one by Peter Lombard (ca. 1095-1160) titled Sentences (Sententiae), or �Opinions, written between 1155 and 1158. The Sentences became the textbook in theology for approximately five centuries.  Every theology student was expected to write a commentary on the Sentences. Since the second book of the Sentences was on the creation as described in the biblical book of Genesis, theologians had numerous opportunities to express their opinions on a variety of cosmological issues.





TYPICAL QUESTIONS ON COSMOLOGY IN A SENTENCE COMMENTARY:





Whether the firmament has the nature of fire (Richard of Middleton)


Whether waters are above the heavens (St.Thomas Aquinas)


Whether the crystalline heaven has the nature of water (St.Bonaventure)


Whether the heavens are alive (Richard of Middleton)


Whether the heaven is moved directly by God (St.Bonaventure)


Whether the planets are self-moved in their orbs (St.Bonaventure)


Whether celestial bodies have any effect on inferior bodies (St.Thomas Aquinas)


 Whether the elements could operate if the heavens exerted no influence on them. (Richard of Middleton)











THE MACROSTRUCTURE OF THE MEDIEVAL COSMOS





[VIEW COSMOS TRANSPARENCY FROM PETER APIAN.]





Basic points of agreement about the structure of the world:





1. The world is a unique, finite sphere.





2. The world, according to Aristotle, is divided into two parts:





	(1) The first, and most perfect part is the celestial region ranging from the moon to the outermost part of the cosmos, which extended at least as far as the fixed stars, and even beyond.





	(2) Below the moon and extending all the way down to the earth, is the sublunar, or terrestrial, part of the world. 





Major characteristics of the terrestrial region





The earth was assumed to lie at the center of the universe. Its center was often assumed to coincide with the geometric center of the universe.





THE EARTH IS SHAPED LIKE A SPHERE.





CONTRARY TO WHAT YOU MAY HAVE HEARD ABOUT COLUMBUS, OR MAGELLAN, SHOWING THAT THE WORLD IS ROUND, THE EARTH WAS REGARDED AS A SPHERE BY ALL EDUCATED PEOPLE FROM THE ANCIENT GREEKS ONWARD. ARISTOTLE AND ALL ASTRONOMERS HAD SO REGARDED IT.  





Indeed, in the Latin Vulgate, Psalm 92.1 speaks of the earth as an orb (orbis terrae).


THE DENIAL OF THIS FUNDAMENTAL TRUTH DID NOT OCCUR UNTIL THE 19TH CENTURY. 





The region extending from our earth to the moon was regarded as a place of continuous change. Bodies in this region were composed of varying proportions of four elements: earth, water, air, and fire. If these elements were inactive, the terrestrial region would sort itself out into a series of four concentric spheres or rings. But the Sun’s light and heat cause the elements to move constantly and to interact with each other to form the compound bodies that we see all around us.





Terrestrial bodies are assumed to move with rectilinear motions. Heavy bodies like stones, when unimpeded, were assumed to move directly downward toward the center of the earth.


Light bodies, which were composed primarily of air or fire, would always move upward toward the upper reaches of the terrestrial region just below the moon.





Major characteristics of the celestial region





Aristotle was convinced that the celestial region differed radically from the terrestrial.  The major differences are:





1. From earliest times no changes have been reported in the heavens, from which Aristotle concluded that, with the exception of change of place or location, change does not, and cannot, occur in the celestial region.





2. From this he inferred further that the matter of the celestial region must differ completely from the changeable four elements of the sublunar region.  The celestial region consists of an incorruptible, celestial ether.  According to Aristotle, the  only change that can occur in the heavens is change of place or position. Observation tells us that the planets and stars change position.  





3. The planets and stars are embedded in invisible orbs or spheres that carry them around. Each planet had a number of spheres assigned to it, one sphere or orb to represent each of its motions. This was based on Aristotle’s principle that an orb could have ony one motion.





But this was the extent to which universal agreement could be obtained. On most other matters relating to the cosmos there were differences of opinion.





TWO MAJOR SYSTEMS WERE DEVELOPED TO REPRESENT 





THE ARRANGEMENTS OF THE SPHERES:





1. Aristotle’s System: 





Aristotle assumed a system of some 55 orbs nested concentrically one within the other. But this had a fatal flaw because it did not allow for the variations in planetary distances from the earth. And yet Aristotle built up his system of the world based on the firm conviction that earth lay at the center of all the celestial orbs and therefore that it lay at the center of the world.





2. Claudius Ptolemy’s System:





During the 2nd century A.D., in a treatise titled Hypotheses of the Planets, the Greek astronomer Ptolemy devised a system of about 41 spheres that were not arranged concentrically around the earth, but the orbs had centers other than the earth and were therefore eccentric to it.





Although the arrangements came to differ, all were convinced that the planets and stars were carried around by orbs to which they were attached in some way. Planets and stars were thought incapable of self-motion. They could not move like “birds in air, or fish in water,” as a common saying expressed it. 





(Plato had believed that the planets were indeed self-moved and that their respective souls were the causes of their independent motions. But Plato played a small role in the late Middle Ages, the period from around 1150 to 1500.) 





THE THREE-ORB COMPROMISE SYSTEM





The three-orb compromise is essentially Ptolemy’s system. It distinguishes between a “total orb” and a “partial orb.”





Total orb:  A total orb is always concentric with respect to the earth. In the transparency of the lunar sphere, the total  orb is contained between the convex and concave surfaces, namely the surfaces ADBC and OQKP.  In the transparency of the cosmos, every orb is a total orb because it has only convex and concave surfaces.





Partial orb: Partial orbs lie between the surfaces of a total orb. A partial orb is always eccentric to the earth and therefore its geometric center is somewhere else. In the transparency of the lunar orbs, orbs a', b', and c' are partial orbs that together make up the total orb of the moon.


[DIAGRAM OF LUNAR ORBS ILLUSTRATES BOTH TOTAL AND PARTIAL ORBS.] 





It is this system that was adopted by natural philosophers, although they rarely discussed partial orbs. 





But in printed editions of astronomical and cosmological works of the late fifteenth and sixteenth centuries, the diagrammatic figures usually represent total, concentric orbs of the kind that appear in the transparency of the cosmos from Peter Apian’s book. But we should  understand that readers would have been aware that each total orb was composed of at least three partial, eccentric orbs.





With this very general overview of the medieval cosmos, let us now consider some of the major cosmological problems that confronted medieval natural philosophers.





COSMOLOGICAL QUESTIONS, PROBLEMS AND RESPONSES IN 





THE MIDDLE AGES





Was the world created or is it eternal?





Do other worlds exist beyond ours?





Aristotle denied the existence of other worlds beyond ours. All the matter in existence composes our unique world. There is  none left over to make another.Indeed, he argued that neither matter, nor time, nor place, nor vacuum could exist beyond our world. For Aristotle it did not seem to make sense to ask what lay beyond our world. 





But many were dissatisfied with such an answer. Already in Aristotle’s time, there were those who asked what would happen if someone were placed just beneath the final  convex surface of our cosmos and was able to poke an arm or a lance through the surface?  Would the arm be in a void? Would it meet more matter? Would it be in a place? Some Greeks argued that there would at least be a space or void beyond our world. On the basis of such arguments, Stoic philosophers assumed the existence of an infinite, three dimensional void space beyond our unique world.








Christians confronted the problem of other worlds in quite a different manner. Where Aristotle had insisted that the existence of other worlds is impossible, Christian theologians in the thirteenth century insisted that God, who is omnipotent, could make other worlds if He chose to do so. What was impossible in Aristotle’s thought was regarded as possible by Christians. In 1277, the idea that God could not make other worlds if He chose to do so was declared to be an excommunicable offense. 





No one, however, really thought that God had created other worlds. That would have posed significant theological problems. Did Christ also die for the people in other worlds? Would those people be judged just as the people on earth will be?








God’s infinite immensity and omnipresence identified as infinite void space





Although theologians believed that God had created only one world, some of them were convinced that God was infinitely omnipresent and that God’s immensity was really an infinite void space filled only with His spirit. Space was an infinite vacuum devoid of matter, but filled with spirit. These theological ideas that related God and infinite space were influential in the seventeenth century and played a role in the spatial conception of  Isaac Newton.





The cosmic spheres 





	We can readily see in the diagram that the first seven spheres are planetary and include in ascending order: the moon, Mercury, Venus, Sun, Mars, Jupiter, and Saturn. 





The eighth sphere is the sphere of the fixed stars. It was thought to have at least three distinct motions: 





1. the daily motion


2. pecession of th equinoxes (a west-to-east  motion of the fixed stars that moves 1( in 100 years and therefore makes a complete revolution in 36,000 years)


3. trepidation, which was an alleged progressive and regressive motion of the stars assigned by a ninth century Arab astronomer, Thabit ibn Qurra. 





Since the invariable rule in medieval cosmology was that one sphere represents only one one motion, it followed that if the sphere of the fixed stars had more than one motion, an additional sphere had to be assigned for each motion.  





The usual arrangement was to assign the precession of the equinoxes to the 8th sphere; and assign the daily motion to the 9th sphere; one could then assign trepidation to a tenth orb.





The outermost moving orb was always called PRIMUM MOBILE, which simply means “the first movable sphere.” It was so-called because beyond the PRIMUM MOBILE is an immobile sphere called the Empyrean sphere or heaven. 





The orbs we have discussed thus far are astronomical orbs because  they have genuine astronomical functions. Christians of the late Roman Empire and the early Middle Ages in Western Europe  introduced a strong biblical and theological component into the traditional Greco-Arabic cosmos they inherited.





The theological spheres





	Of the nine to eleven orbs that natural philosophers might assume, three are essentially theological. In the diagram of the cosmos these are: 





1. the firmament


2. the crystalline sphere


3. the Empyrean heaven





Of these three, the first two also have astronomical functions, while the Empyrean heaven has none.





The origin of these three theological orbs must be sought in the first two days of the biblical creation account in Genesis. 





It all begins with the opening sentence in Genesis: “In the beginning God created heaven and earth.”





The nature of that heaven was hotly debated. But many theologians regarded it as the Empyrean heaven, although no such thing is mentioned in the bible. 





What is the Empyrean heaven? As the diagram from Peter Apian’s Cosmographicus liber indicates, the Empyrean heaven is the “dwelling place of God and all the elect.” From the outset, the Empyrean was a place of brilliant light, unlike any corporeal light that derives from the sun. It seems to have attained this status by the twelfth century. It is the outermost heaven of world. It is also the only heaven, or sphere that is immobile. (Some did not regard it as a sphere; and a few considered it a square, following the Book of Revelation, where it is said that the New Jerusalem will be laid out like a square.)





The term “empyreum” goes back to the fifth century A.D. when Martianus Capella used it in his famous treatise, “The Marraige of Mercury and Philology.” But the concept of theEmpyrean heaven as abode of God and the elect took shape only in the twelfth century.





As the abode of the blessed, the Empyrean was therefore the place where resurrected bodies would dwell forever. For centuries, theologians argued about what happened in the Empyrean heaven. Did a resurrected body have need of the five senses it required in its earthly  existence? Was the Empyrean heaven fluid or solid? Could the Blessed move around in the Empyrean heaven? Did they need to move around? Some really wild discussions went on. 





For example, in the seventeenth century, a Spanish Jesuit, Martin de Roa (1561-1637) specified many particulars about resurrected bodies in the Empyrean:  Men and women would be distinguished and women would recover their virginity; Christ will recover his foreskin; the resurrected bodies of martyrs will retain the scars they received from torture; workers who had toiled in the sun woud lose their tans, which would presumably make them more like the privileged classes who did not have to work in the sun; and on and on.








The Empyrean heaven had no astronomical function. Indeed it had no effects on the rest of the cosmos. It served only to contain all the moving orbs within it. As one astronomer put it (Campanus of Novara) in the thirteenth century, the Empyrean “contains everything and is itself contained by nothing.” 





BUT THE OTHER TWO THEOLOGICAL SPHERES DID HAVE ASTRONOMICAL FUNCTIONS.





Their existence was based on the creation activities of the second day, as described in Genesis 1.6-8: 





“[6.] And God said, Let there be a firmament in the midst of the waters, and let it divide the waters from the waters. [7.] And God made the firmament and divided the waters which were under the firmament from the waters which were above the firmament; and it was so. [8.] And God called the firmament heaven. And the evening and the morning were the second day.”





The Firmament





The firmament, or heaven, of the second day was intepreted in a variety of ways. Sometimes it was taken to represent the entire heavens from the moon to the fixed stars and was called the “sidereal heaven”; sometimes it was taken as air. But the most popular interpretation was that the heaven was the eighth sphere of the fixed stars.





The Crystalline Orb





The identification of the sphere of the fixed stars, or the eighth sphere, as the firmament made it easy to make the ninth sphere represent the waters above the firmament. 





But “crystalline “ implies hardness. Were the waters above the firmament hard? Some thought so and likened them to ice. But most thought the crystalline heaven was fluid. Indeed, in the twelfth century, Bartholomew the Englishman explained that the waters above the firmament are called “crystalline, not because they are hard(durum) like a crystal but because they are uniformly luminous and transparent.”





The crystalline orb is usually the ninth orb and has the astronomical functions of that orb.








Are the orbs hard or fluid?





This question really pertains to the concave and convex shells of each orb and not to what lies between the surfaces of any orb. What lies between is a fluid celestial ether. This was essential because every planet in its epicycle had to move through the eccentric deferent. It could only do so if the material within the orb was fluid. But were the shells fluid or hard?





Few medieval natural philosophers actually discuss this problem. But during the early Middle Ages, they seem to have treated the heavens as essentially a fluid. But when Aristotle’s physics and natural philosophy came to dominate the universities in the thirteenth century, there was a shift to hard shells. They were assumed to be polished and perfectly smooth. Two surfaces in contact offered no resistance to each other as they rotated in their orbits.





It was not until Tycho Brahe showed that the comet of 1577 had a path that would have produced collisions with hard orbs, if such existed.  The satellites of Jupiter, which Galileo discovered in January, 1610, also made it difficult to continue to accept hard orbs. Although many Aristotelian natural philosophers continued to assume hard orbs, astronomers and most natural philosophers rejected orbs and came to believe that the celestial region was filled with some kind of fluid matter through which the planets moved by themselves  





What causes the celestial orbs to rotate?





1. External movers





This is one of the most difficult and complicated phenomena to explain and I doubt  that I can do it successfully in a few minutes. In the most straightforward sense, it is true to say that angels (or intelligences) cause the celestial orbs to move. How I wish the explanation were as simple as the marvelous drawing that I now show you of angels cranking the orbs around.





There were a few explanations about what caused the orbs to move round and round with uniform, circular motion. One explanation, the most popular, relied on external movers in the form of angels, or intelligences (the two terms were almost synonymous). This  explanation of was drawn ultimately from Aristotle. If God had wished, He could have moved the celestial orbs himself since he is the PRIME MOVER. He chose instead to have angels do the job. 





Angels are immaterial substances who perform a variety of tasks. Some angels were assigned the task of turning the celestial orbs. One angel was assigned to each orb. Since an angel could not issue commands at a distance, it had to be in direct contact with the orb to which it was assigned. By virtue of its intellect, the angel willed its orb to move around. It even supplied a certain finite, motive force to carry out its command. 





A question that medieval natural philosophers asked was: DOES AN  ANGEL THAT MOVES ITS ORB BECOME EXHAUSTED OR TIRED FROM ITS CEASELESS EFFORT? 





 The answer to this question is, of course, no. An angel is an “inexhaustible force” (vir infatigabilis). It either has this inexhaustible energy conferred upon it when it was created by the PRIME MOVER, OR GOD.  Or, God doles out the energy to the angel as needed. 





2. Internal movers





Not everyone assumed angels as celestial movers. A few medieval natural philosophers opted for an internal force. This took at least two forms:


	1. Occasionally, it was assumed that each orb possessed an innate capacity for self-motion (John Blund and Robert Kilwardby).





	2. But the most famous use of an internal cause of motion is called impetus theory. John Buridan, a fourteenth century scholastic natural philosopher, rejected intelligences, or angels, as movers because the Bible said nothing about them. 





	Instead he assumed that at the creation God impressed forces, or impetuses, into the each orb. Since the celestial ether was so rare and perfect, it offered no resistance to anything that moved through it. Therefore, the impetus or force impressed by God into each orb would remain constant and produce uniform circular motion forever.





The properties of celestial bodies





All celestial bodies were composed of celestial ether, which was a perfect, rare substance, which, as we saw, did not offer resistance to anything.





We also saw earlier, that the celestial ether’s most noteworthy property was its incorruptibility. It was regarded as the most perfect substance in the universe. Except for change of position, the ether did not suffer any other kind of change.





Why is it that we do not see the celestial orbs, but we see planets and stars?  


The celestial ether is ordinarily transparent and invisible. Light travels right through it.


We see planets and stars because they are concentrations of ether that become sufficiently dense so as to reflect light to observers on earth.





IT WAS A UNIVERSAL BELIEF IN THE MIDDLE AGES THAT THE MORE NOBLE AND MORE PERFECT THING WILL AFFECT AND INFLUENCE A LESS NOBLE AND PERFECT THING. BECAUSE THE CELESTIAL REGION IS MORE PERFECT THAN THE TERRESTRIAL REGION, IT FOLLOWED THAT THE CELESTIAL REGION WILL INFLUENCE  EVENTS AND PHENOMENA IN THE TERRESTRIAL REGION, BUT NOT VICE VERSA.





In the fourteenth century, Themon Judaeus spoke for his time when he declared that “every natural power of this inferior sensible world is governed by the heavens.”





This, of course, is the scientific basis for belief in ASTROLOGY, although not everyone believed that it was possible to predict natural events or events in the lives of humans based on the positions or configurations of the planets and stars.





HOW DID THE HEAVENS INFLUENCE THE EARTH?





There were three possible ways:





MOTION





1. Since the spheres were in contact with each other, and there were no vacua between them, some may have thought that celestial effects were transmitted mechanically from orb to orb down to the earth.  But this method was never worked out. Although some authors imply that this happens, no one ever explains how it could happen. There were also good reasons for denying it:





	a) the surfaces of the spheres were assumed to be perfectly polished and the surfaces would slide over each other and not transmit anything.





	b)  each orb had its own intelligence whose sole business was to move its sphere and not to transmit anything to another sphere.





LIGHT





The transmission of light was easy to imagine. It was generally assumed that all the planets and stars received their light from the Sun. The planets and stars, in turn, could reflect that light to the earth. The transparent and invisible celestial orbs offered no resistance to the light rays that passed through and were unaffected by the passage of light.








INFLUENCES





Most terrestrial effects were caused by a vague category called INFLUENCE(S).  Themon Judaeus described influence as “a certain quality, or virtue, diffused throughout the whole world, just as the species of heat or light is multiplied.”


Celestial influences were invoked to explain the action of magnetism and the tides. Indeed, unlike light, celestial influences could pass through opaque objects and were therefore convenient for explaining the generation of metals in the interior of the earth.





UNIVERSAL NATURE





Medieval natural philosophers also appealed to another celestial force, which they called “universal nature.”  The function of the “universal nature” was to preserve the world itself.  It was meant to preserve the material continuity of the world and to prevent formation of vacua. 





To achieve this objective, the omnipresent universal nature would, if necessary, cause bodies to act contrary to their particular natures. It would make heavy bodies rise and light bodies fall. For example, if fire were to descend from it natural place below the concave surface of the lunar sphere, it was generally believed that the heavens would immediately descend in a straight line to prevent formation of the dreaded vacuum.





 THE TERRESTRIAL (OR SUBLUNAR) REGION





 In medieval cosmology the attitude toward the earth was ambiguous. Although they all assumed that the earth was immobile in the center of the world, the cosmological system that we have described places the earth out of the center -- that is, makes it eccentric. The eccentricity of the earth was made necessary for astronomical reasons (the earth was removed from the center to account for the variations in distance of the planets).





Was the earth completely immobile at the center ofthe world?





Some did not think so. John Buridan was one of those who believed that the earth moved with small oscillations. Under the influence of geological changes caused ultimately by solar heat, Buridan assumed that the earth's density was perpetually altered, thus causing continuous shifts of the earth's center of gravity.  Since the earth always sought to rest in its natural place at the geometric center of the universe, it shifted its position until its center of gravity coincided with the geometric center of the universe.  When this coincidence was destroyed by the next shift of the earth's center of gravity, the earth once again moved slightly to bring its center of gravity into coincidence with the geometric center of the world.  In this manner, the earth was thought to oscillate perpetually around the geometric center of the world.





Did the earth rotate daily on its axis?


In the fourteenth century, two prominent medieval natural philosophers at the University of Paris, John Buridan and Nicole Oresme considered whether the daily rotation of the heavens might not derive from a real daily axial rotation of the earth. After proposing cogent arguments for believing in axial rotation, both eventually rejected this alternative for different reasons.  They were agreed, however, that if the earth did actually undergo a daily rotation, while the heaven remained immobile, the astronomical phenomena would be saved just as well as if the earth were immobile and the heavens moved with a daily rotation. Their arguments included appeals to the relativity of motion and economy of effort, with the earth requiring a much smaller velocity to complete a daily rotation than the huge heavens. 





DIMENSIONS OF THE UNIVERSE





In the medieval world there were seven planets and 1,022 fixed stars that were catalogued, although there were those who thought there were more many more stars that were invisible and some even thought that the stars were beyond number.





By modern standards, the medieval cosmos is miniscule,although it certainly did not seem so to those who lived in it. It was approximately 73 million miles from the earth’s center to the sphere of the fixed stars. 





Many of the measurements of medieval cosmic dimensions are strange. The sphere of Venus, for example, is approximately nine times thicker than the Sun’s sphere, and about 33 times thicker than the Moon’s sphere.  With the spheres of the superior planets, we witness an enormous increase in thickness over the Sun and inferior planets. The diameters, and therefore the sizes, of the planets also seem to vary in strange ways.





Thicknesses of the planetary spheres:





Moon					101,262


Mercury				370,122


Venus			      3,313,546


Sun					375,762


Mars				    28,083,446


Jupiter			    20,192,627


Saturn			    20,843,045





Let me conclude by quoting from C. S. Lewis’s fine book, The Discarded Image (pp. 98-99), where he speaks about the different sizes of the medieval and modern worlds. He declares that





“the fact that the height of the stars in medieval astronomy is very small compared with their distance in the modern, will turn out not to have the kind of importance you anticipated. For thought and imagination, ten million miles and a thousand million are much the same. Both can be conceived (that is, we can do sums with both) and neither can be imagined; and the more imagination we have the better we shall know this. The really important difference is that the medieval universe, while unimaginably large, was also unambiguously finite.”  





It is the seeming incommensurability of this genuine and unambiguous finitude of the medieval cosmos, as contrasted to the staggering enormity of our modern universe, that may have prompted C. S. Lewis to declare further that 


"to look out on the night sky with modern eyes is like looking out over a sea that fades away into mist, or looking about one in a trackless forest -- trees forever and no horizon.  To look up at the towering medieval universe is much more like looking at a great building. The 'space' of modern astronomy may arouse terror, or bewilderment or vague reverie; the spheres of the old present us with an object in which the mind can rest, overwhelming in its greatness but satisfying in its harmony.  That is the sense in which our universe is romantic, and theirs was classical." (C. S. Lewis, The Discarded Image, pp. 98-9.)
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