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Literature and poetry, like a painting, are always created with a subject in mind, and sometimes that subject is science. It is those times that science teachers can enhance their students’ learning by illuminating scientific concepts using history and literature. By the same token, students and teachers of English literature can benefit greatly from knowing the history and motivation behind works of literature that have their roots in the sciences.

In “Areopagitica”, his 1644 speech concerning censorship presented in writing to the British Parliament, John Milton recalled of his visit to Italy, “There it was that I found and visited the famous Galileo grown old, a prisner to the Inquisition, for thinking in Astronomy otherwise then the Franciscan and Dominican licencers thought.”1 The poet’s call “for the liberty of unlicenc’d printing”2 was a response to the Parliamentary ordinance of June 14, 1643, “to prevent and suppress the licence of printing”3 in England. Although Milton makes clear in this speech that Galileo and other Italian Renaissance thinkers had a profound impact on his adamant opposition to government- and church-sponsored censorship, some of his other writings, particularly his well-known epic poem Paradise Lost, show evidence of the influence of his meeting with Galileo. Not only does Milton mention Galileo at least three times in Paradise Lost, once by name and two other times as “the Astronomer”4 and “the Tuscan artist”5, Milton’s Satan, Raphael, and Adam seem to mirror Galileo’s Simplicio, Salviati, and Sagredo, the conversational characters in Dialogue on the Two Chief World Systems (1632). It was because of the Dialogue that Galileo was convicted of heresy by the Inquisition, and served out his sentence under house arrest at his villa in Arcetri until his death in 1642. But it was Galileo’s new way of seeing the universe and the consequences which came as a result of his boldness to share his controversial ideas that prompted Milton to find and visit him on a late summer day in Tuscany in 1638.


John Milton was the first child born to John and Sara Milton on December 9, 1608, in a London mercantile neighborhood near St. Paul’s Cathedral. His father was a prosperous legal aide, preparing legal documents and dealing in property and loans, and was active in composing liturgical music. As a boy, Milton began his education in his Bread Street home, where he was tutored by Thomas Young, a Scottish Puritan who began teaching young Milton from a Hebrew Bible, and instructing  him in the poetry of  Latin and Greek verse. Milton’s early introduction to Latin and Greek would become a life-long interest and would serve him well in his future vocation as Secretary for the Foreign Tongues, a post dealing with diplomatic correspondence during the administration of Oliver Cromwell. At the age of twelve Milton entered St. Paul’s School where he spent three years preparing for his university studies. 


In 1623, Milton entered Trinity College in Cambridge, four decades before Isaac Newton would study there and eventually hold the distinguished title of Lucasian Professor of Mathematics.  Two years later, Milton would continue his studies at Christ College. During his college years and the half-decade that followed, Milton produced poems such as “On the Morning of Christ’s Nativity”, “Lycidas”, in honor of his friend Edward King who had recently died,  “On Shakespeare”, “Comus” (“A Mask”), and his beloved Latin and Greek verse. 

After earning his degrees in Cambridge Milton believed he was lacking in the actual experience of visiting the countries and cultures he had studied in his formal education, particularly those of  Italy and Greece. So, in 1637 Milton began planning his tour of Europe which was to take him through France to Italy, from Naples to Sicily, across the Mediterranean to Greece, and eventually home to England. Along the way he hoped to visit some of the greatest men and academies of Europe, particularly in Italy, which Milton called “the home of humane studies and of all civilized teachings”6. By the spring of 1638, he was ready to set out on a literary and cultural pilgrimage to visit the people and places which would influence his writing for the rest of his life.  

After a brief stay in France, Milton sailed from Nice along the coast to Genoa, finally setting foot on Italian soil. He would stay in Genoa for only a short time, anxious to make his way to Tuscany farther south. He boarded a ship to the Tuscan port city of Livorno, and from there, fourteen miles inland to the northeast, Pisa. No doubt Milton visited a few of the points of interest there, such as the Duomo (Cathedral) and the bridges across the Arno River. Perhaps he even climbed the stairs of the Leaning Tower of Pisa, taking in the view of the surrounding countryside and gazing out to the Tuscan Sea four miles to the west. Forty-five miles eastward along the Arno lay the pinnacle of his tour of the continent, the ancient and Renaissance city of Florence.

As Milton reached Florence in August of 1638, he would have made his way to the heart of the city, just on the north side of the Arno River, which  ran from northwest to southeast and cut the city into two unequal parts, with the north side being larger and containing the rectangular grid of the Florence of ancient Rome. Here he would find such landmarks as the Santa Maria del Fiore Duomo,   the Battistero di San Giovanni, Palazzo Vecchio (Palace of the Republic), and the Uffizii, which housed the offices of the Medici, the family who ruled Tuscany under the watchful eye of the Vatican. The Grand Duke of Tuscany at the time of Milton’s visit was Ferdinand II, son of Cosimo II, who in 1610 had given Galileo the title of “Chief Philosopher and Mathematician to the Grand Duke,” along with a salary for life.  Milton walked along the narrow streets which were familiar to the Florentine artists and poets he had studied and revered throughout his education in England, artists and poets so well-known throughout the Renaissance world that even today they need only be referred to by their first names – Dante, Giotto, Michelangelo, Leonardo, and, of course, the “famous Galileo,” living just five miles south of the city in Arcetri. 

          One of  Milton’s goals in visiting Italy was to learn more about the academies, groups of learned men who met regularly to share and discuss the latest ideas and writings. These men were later referred to as the Seicentisti, or the Seventeenth, indicating the outburst of scientific genius in the first half of that century. There were the famous Florentine Academy and the Della Crusca, but there were also smaller, private academies, such as the Apatisti (“The Indifferents”), the Svogliati (“The Disgusted”), the Lincei (“Lynx”), and about a dozen others in Florence alone. Galileo was a member of the Lincean Academy, named for the feline animal which was thought to possess keen farsightedness. Milton made friends in several of these academies, even reading his original Latin verse at some of their meetings, and perhaps it was through contacts made in these academies that he was introduced to Galileo at his villa in Arcetri, called Il Gioiello, or The Gem. 

By the time Milton visited Galileo in the late summer of 1638, the scientist was already a legend in his own time. He was born in Pisa on February 15, 1564, the same year as Shakespeare’s birth, and was the first child of Vincenzo and Giulia Galilei, who named him after his grandfather. Galileo would carry on this tradition, naming his first son Vincenzo. His family moved to Florence in 1574, and for the rest of his life Galileo considered himself a Florentine. After finishing his studies at the University of Pisa, he applied for a lectureship in Florence, but instead was offered a position at Pisa teaching mathematics. Galileo taught at Pisa from 1589 to 1592, and then accepted the chair of mathematics at the University of Padua, where he taught and wrote until 1610. The years at Padua were the most productive of Galileo’s life, and it was during this time that he became a Copernican, becoming convinced that the Earth orbited the Sun and not the other way around as Aristotle and later Ptolemy had taught. The official Church position on the issue of the place of the Earth in the universe sided with Aristotle and Ptolemy, a position that would eventually be challenged by Galileo and others, but would not be resolved in Italy during Galileo’s lifetime. 


As Milton approached Galileo’s villa in Arcetri, he must have noticed the tower from which he imagined that Galileo pointed his telescope to the sky and made new discoveries about the heavens that overturned the paradigms held by men on Earth. Milton didn’t know that Galileo had actually made his first astronomical observations in the Venetian city of Padua. In any case, in March of 1610, less than a year after learning of the  invention of the telescope by Hans Lippershey in Holland, Galileo published the book Siderius Nuncius, or The Starry Messenger, in which he describes two of his most important discoveries. The first is that the surface of the Moon is rough, having mountains, valleys, and craters. The Aristotelian view accepted at the time was that the Moon was smooth like glass, and the light and dark areas were actually inside the Moon under the glassy surface, somewhat like a marble. In Book I of Paradise Lost, published almost thirty years after Milton’s visit with Galileo, Milton describes the shield of Satan after he and his angels had  “...fall’n such a pernicious highth.”7:

He scarce had ceased when the superior  

    Fiend

Was moving toward the shore
; his ponderous  

    shield


Ethereal temper, massy, large, and round.

Behind him cast; the broad circumference

Hung on his shoulders like the Moon, whose  

    orb

Through optic glass the Tuscan artist views

At evening from the top of Fesole,

Or in Valdarno, to descry new lands,
Rivers or mountains on her spotty globe.8                   

                                           (I 283-91)

Milton compares Satan’s shield to the Moon viewed and measured by Galileo, the “Tuscan artist”. The poet emphasizes the physical dimensions and features of the shield (“massy, large, and round...broad circumference”), just as Galileo emphasized the physical dimensions and features of the Moon. To Aristotle, the Moon’s only important features were that it was not of the Earth and it reflected the Sun’s light; to Galileo and Milton, the Moon had physical features that could be studied and classified, not unlike the physical features of the Earth. In The Starry Messenger, Galileo points out that the Moon’s “brighter part might very fitly represent the surface of the land, and its darker region that of the water.”9 Later, in Book V of Paradise Lost, Milton refers to these possibilities of land and water on the Moon, still unsure of the proper interpretation:

...As when by night the glass 

Of Galileo, less assured, observes 

Imagin’d Lands and Regions on the Moon.10        

                                           (V 261-263)


The second of Galileo’s important discoveries described in The Starry Messenger was the four “stars” that accompanied the planet Jupiter. After studying Jupiter for several consecutive nights,  Galileo concluded that these “stars” were actually four moons orbiting Jupiter, which Galileo named the Medicean stars, after the four sons of Cosimo Medici II, the Grand Duke of Tuscany and long-time patron of Galileo. If these four moons were orbiting Jupiter, Galileo reasoned, then not everything in the universe orbits the Earth as Aristotle taught. Later, Galileo discovered that the planet Venus has phases, reflecting the Sun’s light on only part of its surface as seen from Earth. Most astronomers before Galileo’s time assumed that the planets produced their own light. Milton refers to the crescent Venus’s “horns” in Book VII of Paradise Lost, recognizing its phases:

And hence the morning planet gilds her horns;

By tincture [absorption] or reflection they 

    augment

Their small peculiar, though from human sight

So far remote, with dimunition seen.11

                    (VII, 366-369)

However, Milton is apparently not willing to discount completely the possibility that Venus does produce at least some of its own light, as we see in the above phrase “they augment / Their small peculiar”. In any event, The Starry Messenger raised concerns in Rome, where Aristotle’s writings were held in the same high regard as Scripture. In 1616, Galileo was summoned to Rome, interviewed by the Inquisition, and told not to hold nor teach the Copernican theory as fact. 


Milton makes his way up the path to the villa and finally passes through the door and into the entry hall of Il Gioiello. Here he is introduced to the Renaissance legend, Galileo Galilei. He had at last come face to face with the man with whom he would eventually have several things in common, to varying degrees. At times, both would write important literature that would be attacked and condemned by those in power. Milton’s Defense of the English People and Eikonoklastes (“King-breaker”) were publicly condemned and burned  in 1659 by the hangman of London, just weeks before Charles II assumed the throne of England. In the case of Galileo’s writings, the censors were Pope Urban VIII, and the majority of the white-robed Carmelites, the Dominicans in black, and the Franciscans in gray. Milton takes a little stab at these orders in Book III of Paradise Lost, calling them

Embryos and idiots, eremites [hermits] and 

   friars 

White, black, and gray, with all their  

   trumpery.

Here pilgrims roam, that strayed so far to seek

In Golgotha him dead, who lives in heav’n;

And they who to be sure of paradise
Dying to put on the weeds of Dominic,

Or in Franciscan think to pass disguised;12           

                                     (III 474-480)

Milton goes on to suggest that when these friars get to heaven’s gate, 

A violent crosswind from either coast 

Blows them transverse ten thousand leagues 

   awry

Into the devious air, then might ye see

Cowls, hoods and habits with their wearers   

   tossed

And fluttered into rags; 13                                      

                                      (III 487-491)

Both Milton and Galileo were arrested and imprisoned, Milton for two months in 1659, and Galileo for the last nine years of his life. Both would eventually become blind, probably as a result  glaucoma or cataracts, which Milton refers to as “drop serene” and “dim siffusion”14, but each continued to write. The blind Milton dictated Paradise Lost to his daughter, and in Book III laments the loss of his sight, but reminds us that he and Galileo are in good company:

...but thou 

Revisit’st not these eyes, that roll in vain

O find thy piercing ray, and find no dawn;

O thick a drop serene hath quenched their orbs,

Or dim suffusion veiled.15                                        

                                               (III 22-26)

and

Blind Thamyris and blind Maeonides [Homer]

And Tiresias and Phineus prophets old.

Then feed on thoughts, that voluntary move

Harmonious numbers;16                                           

                                                (III 35-39)

We can only speculate as to what Milton and Galileo discussed that day. Perhaps they began with small talk about their fathers, each well-educated, professional, and composers of music. Or perhaps they discussed Galileo’s fellow Florentine, Dante. Milton of course had studied Dante’s poetry, and the Divine Comedy and Paradise Lost are certainly considered two of the greatest epic poems.  And in 1588, Galileo had given two lectures to the Florentine Academy on the size, shape, and dimensions of hell in Dante’s Inferno.17 Perhaps they also discussed their similar views on the philosophy of education in the universities of England and Italy. Both were keenly interested in the quality of education, but detested the educational system of the day, which sought to preserve tradition rather than encourage independent and innovative thinking. And they almost certainly would have discussed the place of the Earth and the Sun in the universe. 


At the turn of the seventeenth century the view of the universe sanctioned by Rome can be described as follows: There is a center of space, and all matter in the universe tends to move toward this center. The matter which eventually formed at the center assumed a spherical shape, and this  sphere became the Earth. The Sun, Moon, planets, and stars do not fall toward the Earth because they are each fixed to rigid, transparent crystal spheres which revolve around the immovable Earth. Each of these spheres has a slightly different rotation rate in comparison to the others, which accounts for the differences in the motion of the heavenly bodies as they move in perfect circles around the Earth. The sphere containing the Moon is the smallest, and anything inside this sphere is considered “terrestrial”. The outer spheres make up the “celestial sphere”. Inside the terrestrial sphere all matter is composed of combinations of the four elements: Earth, water, air, and fire, all of which are changeable and corruptible. In the celestial sphere we find only the perfect substance, called the quinta essentia, or “fifth essence”, which is absolutely unchangeable and eternal.


Galileo first challenged this view of the universe in 1595, when he observed the tides and (erroneously) attributed them to the fact that the Earth must be moving (rotating). In December of  1604 he observed a new star, which we would now call a supernova, and argued that the heavens must be changeable since there was a new star in the sky where there was not one before. Galileo’s discoveries made with the new telescope in 1609, namely the rough surface of the Moon and the four moons orbiting Jupiter, only further convinced him that the Ptolemaic model of the universe should be replaced by the Copernican.


But overturning the Ptolemaic view in Catholic Italy was not an easy task. Rome had its hands full trying to counter the Reformation, and it was mostly Protestants who were advocating the Copernican theory that the Earth orbits the Sun. One Protestant in particular was Johannes Kepler, a German astronomer who in 1609 published The New Astronomy in which he outlined two of his three laws of planetary motion, the first of which states that the planets move in elliptical orbits rather than circular. In 1619, Kepler published his third law of planetary motion, which relates the radius of orbit of each planet to its orbital period, in a book entitled Harmony of the Worlds. In this book he also refers to music to which he imagined each planet danced as it orbited the Sun. Milton takes a cue from Kepler in Book V of Paradise Lost:

Mystical dance which yonder starry sphere

Of planets and of fixed in all her wheels 

Resembles nearest, mazes intricate, 

Eccentric, intervolved, yet regular

Then moat when most irregular they seem:

And in their motions harmony divine

So smooth her charming tones, that God’s 

   own ear

Listens delighted.18



  

                        
(V 620-627)


Besides trying to avoid being in agreement with the Reformers, the Catholic clergy insisted that the Earth-centered model of the universe was Scriptural. For example, in the Old Testament book of Joshua, the Israelites are engaged in a battle with the Amorites and need more daylight to win the battle:

Then spake Joshua in the day when the LORD delivered up the Amorites 

before the children of Israel, and he said in the sight of Israel, “Sun stand thou still over 

Gibeon; and thou, Moon, in the valley of Aijalon.” And  the Sun stood still,and the Moon stayed, until the people had avenged themselves upon their enemies,19
If Joshua had ordered the Sun to stand still, the clergy reasoned, it must have first been moving. And, in Ecclesiastes, “The Sun also ariseth, and the Sun goeth down, and hasteth to its place where it arose.”20 Further, the psalmist writes, “...the world also is established, that it cannot be moved.” 21 
But Galileo did not set out to contradict the teachings of his church. On the contrary, he was trying to protect the faith, not defeat it. He would write, “Take note, theologians, that in your desire to make matters of faith out of propositions relating to the fixity of the Sun and Earth you eventually run the risk of having to condemn as heretics those who would declare the Earth to stand still and the Sun to change position – eventually, I say, at such a time as it might be physically or logically proved that the Earth moves and the Sun stands still.”22  In 1615, in Letter to the Grand Duchess Christina, Galileo defends the position that the Sun-centered model is consistent with Holy Scripture, and that matters of faith and matters of science should be considered separately. In that same year, Paolo Antonio Foscarini, a Carmelite friar,  published a letter arguing that the Copernican theory is compatible with Scripture. Quoting from the book of Job, Galileo writes, “[God] shaketh the Earth out of her place, and the pillars thereof tremble.”23 Metaphorically speaking, the same could be said of Galileo shaking the pillars of the Ptolemaic system. Galileo also contends that since Ptolemy’s celestial sphere moves from west to east and the Sun from east to west, the Sun would have to speed up rather than slow down or stop to make Joshua’s day longer. He also points out that Nicolas Copernicus was “not only a Catholic, but a priest and a canon.”24. Had Galileo been alive when Milton wrote Paradise Lost, he may have adopted as his own the principal theme of the poem found in Book I as it related to the Catholic church:

And justify the ways of God to men

Say first, for heaven hides nothing from thy 

   view 25

(I, 26-27)

But it was becoming increasingly apparent that the Church was not interested in the view of heaven seen through Galileo’s telescope, but only in preserving the longstanding Ptolemaic tradition. The angel Raphael “predicts” the future geocentric philosophers’ effort to save appearances in Book VIII of Paradise Lost:

Hereafter, when they come to model heav’n

And calculate the stars, how they will wield

The mighty frame, how build, unbuild, 

   contrive

To save appearances, how gird the sphere

With centric and eccentric scribbled o’er,

Cycle in epicycle, orb in orb: 26

         

                        
(VIII, 79-84)


After the banning of Copernicus’s book On the Revolutions of the Heavenly Orbs in 1616, more than seven decades after it was published, Galileo decided to retreat from the argument until the political climate was more conducive to open discussions concerning the heliocentric model. In 1623, Galileo saw a chance to once again defend the Copernican model when his friend and supporter Cardinal Maffeo Barberini was elected Pope, taking the name Urban VIII. The following year, the Pope assured Galileo that he could write about the Copernican system as mathematical hypothesis but not as physical reality. As a result, the Lincean Academy published the book that would eventually brand Galileo a heretic, Dialogue on the Two Chief World Systems, Ptolemaic and Copernican. 


The Dialogue was written as a friendly conversation over a period of four days among three interlocutors: Salviati, who eloquently argues the Copernican (and therefore Galileo’s) view, Sagredo, who is an educated and interested layman who listens and asks questions, and Simplicio, who argues for the Aristotelian (and therefore the Church’s) point of view. Galileo explains his choices for the character’s names: 

Many years ago I was often to be found in the marvelous city of Venice, in discussions with Signore Giovanni Francesco Sagredo, a man of noble extraction and trenchant wit. From Florence came Signore Filippo Salviati, the least of whose glories were the eminence of his blood and the magnificence of is fortune. He was a sublime intellect which fed no more hungrily upon any pleasure than it did upon fine meditations. I often talked with these two of such matters in the presence of a certain Peripatetic philosopher whose greatest obstacle in apprehending the truth seemed to he the reputation he had acquired by his interpretations of Aristotle. ..because of his excessive affection toward the Commentaries of Simplicius, I have thought fit to leave him under the name of the author he so much revered, without mentioning his own.27 

It is not clear exactly which philosopher was the inspiration for Simplicio’s character. It could have been Lodovico delle Colombe, the Jesuit priest who wrote Against the Earth’s Motion in an attempt to counter Galileo’s Starry Messenger. Many of the arguments presented by Simplicio may be found in Colombe’s dissertation, in much the same order they appeared later in the Dialogue. Another possibility is that Simplicio was inspired by Cardinal Bellarmine, who in asked the mathematicians at the Roman College to verify Galileo’s discoveries outlined in The Starry Messenger, and then in 1616 warns Galileo not to hold the Copernican view as fact. Most likely, the character and arguments of Simplicio were inspired by both of these men, and others. When the book was published in 1632, Pope Urban VIII became incensed, most likely because he believed that Galileo had betrayed their long friendship by portraying the Pope himself as Simplicio. Galileo denied the connection between Simplicio and the Pope; still, he was summoned to Rome to answer to the Inquisition, and was eventually convicted of heresy and forced to sign a statement recanting his views of the place and motion of the Earth. The legend is often told that as Galileo was leaving the trial he mumbled, “Esse pur muove”- “Yet, it moves” .  


One of the reasons why the book caused so much of a stir in Rome was the fact that it was written in common Italian, so that any literate and interested layman of Italy could read it. Normally, a scientific book such as the Dialogues would have been written in Latin, the language of the scholars. But Galileo wanted to appeal to a larger audience, and as a result his book became an immediate best-seller in Italy, and was making waves throughout Europe in Catholic and Protestant universities alike. During this period in history, however, Galileo’s hopes of championing a new theory, even a scientific theory, on which both Catholics and Protestants could agree was politically unrealistic. 


It is quite possible, even likely, that Milton read some of Galileo’s works either before or after he visited him in Arcetri. In addition to the direct references to Galileo in Paradise Lost mentioned above, we see a considerable amount of Galilean influence throughout the rest of the poem. Paradise Lost, published in ten books in the original edition in 1667 and twelve books in 

1674, tells the biblical account of the fall of Satan and his angels, the creation of Adam and Eve, Satan’s tempting of Adam and Eve and their subsequent fall, and finally, their banishment from Paradise, all in iambic pentameter. Several of the characters in Paradise Lost seem to mirror the characters in Galileo’s Dialogue. Satan, like Simplicio, is Ptolemaic in his view of the universe. 

In his soliloquy of Book IX, he praises the Earth as being at least as good as heaven for his throne, since it is the center of all:

O Earth, how like heav’n, if not preferred

More justly, seat worthier of gods, as built 

With second thoughts, reforming what was 

   old!

For what God after better worse would build?

Terrestrial heav’n, danced round by other 

   heavn’s

That shine...28



       

                        
(IX, 99-104)

...as God in heav’n

Is center, yet extends to all, so thou

Centring receiv’st from all those orbs;... 29


                        
(IX, 107-109)

Although in the poem Satan clearly sees the Earth as the center of the universe, Milton is not as quick to pronounce the angels Copernican as we might expect:

This to attain, whether heav’n move or Earth,

Imports not, if thou reckon right; the rest

From man or angel the great Architect

Did wisely to conceal, and not divulge

His secrets to be scanned by them who ought

Rather admire.30





             (VIII, 70-75)


It is in Book VIII of Paradise Lost that we see the strongest evidence of Galilean influence on Milton’s poetry. Here, the angel Raphael has been sent to Earth to engage in a dialogue with Adam, discussing such things as the creation of the heavens and the Earth, and the structure of the universe. We find Adam playing the role of Sagredo in the Dialogue, asking intelligent questions about the position of the Sun and the Earth, while Raphael takes on the roles of both the Copernican Salviati and the Ptolemaic Simplicio, discussing both the Sun-centered and Earth-centered view with Adam. He begins by asking Raphael about the smallness of the Earth compared to the bright stars which seem to serve it as they orbit:

When I behold this godly frame, this world

Of heav’n and Earth consisting, and compute

Their magnitudes, this Earth a spot, a grain

An atom, with the firmament compared

And all her numbered stars that seem to roll

Spaces incomprehensible (for such

Their distances argues and their swift return

Diurnal) merely to officiate light

Round this opaceous Earth, this punctual 

   spot,31
        (VIII, 15-23)

and goes on to ask why the “sedentary Earth” would be “Served by more noble than herself”.32 In the First Day of the Dialogue, Sagredo asks a similar question:

“Has nature, then, produced and directed all these enormous, perfect, and most noble celestial bodies, invariant, eternal, and divine, for no other purpose than to serve the changeable, transitory, and mortal Earth?” 33

Raphael answers Adam that even if he assumes the Earth stands still at the center of the stars’orbits, brightness should not be equated with excellence, as the Earth has much to offer that cannot be provided by the Sun:

Already by thy reasoning this I guess,

Who art to lead thy offspring, and supposest

That bodies bright and greater should not 

   serve

The less bright, nor heav’n such journeys run,

Earth sitting still, when she alone receives

The benefit: consider first, that great 

Or bright infers not excellence: the Earth

Though, in comparison of heav’n, so small,

Nor glistering, may of solid good contain

More plenty than the Sun that barren shines, 34
                           (VIII, 85-94)

One of Simplicio’s arguments against the motion of the Earth, recorded in the Second Day of the Dialogue, is that if one threw an object straight upward it wouldn’t return to the point from which it was thrown if the Earth were moving out from under it. According to Aristotle, this would also be true of the air around us, and we would be perpetually blown by high winds as the Earth moved under the stationary atmosphere. Galileo refuted this argument by contending that the thrown object, and the air and any birds flying in it, would have the same speed as the Earth, so the Earth would appear stationary underneath them. Milton recognizes this effect, and writes in Book VIII of the Earth

With inoffensive pace that spinning sleeps

On her soft Axle, while she paces Ev’n,

And bears thee soft with smooth Air along, 35

     (VIII, 164-166)


But Raphael understands Adam’s inclination toward a stationary Earth. After all, one does not feel the Earth move under his feet:

...But this I urge,

Admitting motion in the heav’ns, to show

Invalid that thee to doubt it moved;

Not that I so affirm, though it seem 

To thee who hast thy dwelling here on 

   Earth. 36

(VIII 115-118)

Raphael is encouraging Adam to think outside his own experience inside the reference frame of the seemingly stationary Earth, and to place himself in other reference frames, such as that of a moving Earth orbiting a stationary Sun, in order to better understand the universe around him. In Galileo’s time, the prevailing view of science was to assume an absolute center to the universe (the Earth) and logically derive all physical laws from that assumption. Galileo redefines science by stating that there is no center to the universe, no one absolutely preferred reference frame, and therefore physical laws may be investigated from several points of view. This law of equivalent reference frames forms the basis for a scientific paper published in 1905 called “On the Electrodynamics of Moving Bodies”, written by Albert Einstein and containing a new theory which is today more commonly known as relativity. In the foreword to Drake’s translation of the Dialogue, Einstein points out that

   “Once the conception of the center of the universe had, with good reason, been rejected, the idea of the immovable Earth, and, generally, of an exceptional role of the Earth was deprived of its justification. The question of what, in describing the motion of heavenly bodies, should be considered “at rest” became thus a question of convenience.” 37

Raphael further hints at the motion of the Earth and his own Copernican perspective:

...What if the Sun 

Be center to the world, and other stars

By his attractive virtue and their own

Incited, dance about him in their various 

   rounds?

Their wandering course now high, now low, 

   then hid,

Progressive, retrograde, or standing still,

In six [planets and Moon] thou seest, and what 

   if sev’nth to these

The planet Earth, so steadfast though she 

   seem,

Insensibly three difference motions move? 38

                     (VIII, 122-130)

In the line “By his attractive virtue and their own”, Milton foreshadows the law of universal gravitation which states that all masses exert a gravitational force on all other masses, and it is the mutual gravitational force between the Sun and the Earth which causes the Earth to orbit the Sun. This law was formulated by Isaac Newton around 1667, at the time of the first printing of Paradise Lost. However, Newton would not publish the law of gravitation, along with his three laws of motion, until 1687 in his famous book, the Principia.


Another argument against the Sun-centered system is proposed by Simplicio in the Third Day of the Dialogue. The Copernican system would require vast amounts of space in the heavens which would apparently serve no purpose. He asks,

“...to what end would there then be interposed between the highest of their orbits (namely  

Saturn’s), and the stellar sphere, a vast space without anything in it, superfluous, and vain? For the use and convenience of whom?” 39

to which Salviati answers,

“... I say that it is brash for our feebleness to attempt to judge the reason for God’s actions,

and to call everything in the universe vain and superfluous which does not serve us.” 40

Sagredo adds,

“Say rather, and I think you will be speaking more accurately, “which we do not know to

serve us.”” 41

Adam asks a similar question, wondering why “all her numbered stars, that seem to roll / Spaces incomprehensible”42. Raphael answers, echoing Salviati’s sentiment:

And for the heav’ns wide circuit, let it speak

The Maker’s high magnificence, who built

So spacious, and his line stretched out so far;

That man may know he dwells not in his own;

An edifice too large for him to fill,

Lodged in small partition, and the rest

Ordained to uses to his Lord best known.43


                        
(VIII, 100-106)


After their thought-provoking dialogue, Raphael ultimately advises Adam not to spend too much time worrying about the structure of the universe but only be concerned with his daily needs.

Toward the end of their discussion of the heavens and the Earth, Raphael suggests that Adam be “lowly wise”44 in this exchange:

Think only what concerns thee and thy being;

Dream not of other worlds, what creatures 

   there

Live, in what state, condition, or degree,

Contented that thus far hath been 

   revealed

Not of Earth only but of highest 

   heav’n.”

To whom thus Adam cleared of doubt, 

    replied

“How fully hast thou satisfied me, pure

Intelligence of heav’n, angel serene,

And freed from intricacies, taught to 

   live

The easiest way, nor with perplexing 

   thoughts

To interrupt the sweet of life, 45


(VIII, 174-184)

After all, Adam seems to have no purpose for scientific investigation in Paradise. Galileo would disagree with Adam’s strictly utilitarian view of science, reminiscent of the Dark Ages of earlier centuries. In the Second Day of the Dialogue, Salviati expresses Galileo’s high regard for scientific pursuit for the sake of knowledge and for future discoveries not yet comprehended:

“Please let us remember that to investigate the constitution of the universe is one of the 

greatest and noblest problems in nature, and it becomes still grander when directed toward 

another discovery.” 46

John Milton probably spent at most just a few days with Galileo, but the influence of the astronomer on the poet is seen throughout the rest of his life. It was Galileo’s new and bold ideas amidst an oppressive Inquisition that prompted Milton to find and visit him in 1638. Later, as Milton himself would face the “licencers” and an oppressive government, he would remember his time with Galileo and his other treasured Italian friends of the Seicentisti. But Galileo knew that his was a special mind in a special time in history. In the dedication of the Dialogue to the Grand Duke of Tuscany Galileo wrote,

“What is the ratio of one to a thousand? Yet it is proverbial that one man is worth a thousand

where a thousand are of less value than a single one.”47
Milton reflects himself and Galileo in the character of the faithful angel Abdiel, who refuses to follow Satan and his falling angels: 

...when I alone 

Seemed in thy world erroneous to dissent

From all: my sect thou seest, now learn too 

   late

How few sometimes may know, when thousands err. 48


                                 (VI, 144-148)


Hopefully, these selected passages showing some of the connections between the writings and background of John Milton and Galileo Galilei will prove useful to both physics and English literature teachers. The physics and astronomy curriculum can be greatly enriched by including related works of literature and poetry such as Paradise Lost and others49 to provide the students with different perspectives on often difficult content. In short, the wider the range of perspectives on a subject that a teacher can present to his or her students, the better chance there is that students of all interests and learning styles will be successful.
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