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INTRODUCTION

Johann Kepler's Somnium became a work project from an 
actual need. Mr. Robert Hohmann found in the Somnium the histor
ical method by which Kepler arrived at his techniques of the log
ical theory. Not finding, to his knowledge, that the Somnium had 
been translated, he looked for someone to do the work. Mr. Hoh
mann is a part time teacher in the English department of Eymard 
College, Hyde Park, New York, and full time employee at the Inter
national Business Machines Corporation. He then applied to the 
Latin department for help. Mr. Hohmann used the first draft of 
the translation for his talk for the American Rocket Society's 
meeting in Washington, December 5-8, 1960. The title of that 
paper was Some Extraordinary Implications of Kepler's Somnium.

The Soviet launched Lunik III on October 4, 1959 "...for 
the purpose of solving a number of problems connected with space 
research. The most important was to obtain photographic pictures 
of the surface of the Moon. Particular scientific interest was 
attached to obtaining photographs of that part of the surface 
which, as a result of the peculiar features of the Moon's move
ment, is altogether inaccessible to observers on the Earth, and 
also that part of the surface visible from the Earth at such 
angles that it cannot be reliably studied."^

James E. Webb, Administrator of the National Aeronautics
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and Space Administration, gives another reason for the interest 
in the moon:

The scientists are convinced that the next major break
through of knowledge about the universe will come from an 
examination of the moon... You have conditions there that 
are particularly favorable toward an examination of how 
the universe came into existence, how it evolved— if you 
want to use that word...to search for possible forces of 
life, and obtain a wide range of scientific data.

By the orbital flight of Soviet's Flight Major Yuri 
Alekseyevich Gargarin on April 12, 1961, and the suborbital flights 
of Lieutenant Commander Alan B. Shepard on May 5, 1961, and Captain 
Virgil I. Grissom on July 21, 1961, the attention of the world has 
been brought to the moon and space travel. These men have seen the 
moon's volva as Kepler calls our earth.

For these reasons, the writer felt that such a study at the 
present time would unite Latin with science and science with Latin, 
from whose rich literature the world has borrowed heavily for so 
many centuries.
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CHAPTER I

a) Johann Kepler —  1571-1630

Sir David Brewster, the eminent Scottish physicist, 
rightly counted Kepler among "The great Martyrs of 
Science"; and Goethe rather reduced to banality the fate 
of Kepler by using him as an illustration for the axiom 
that the able man overcomes all obstacles in life. Kep
ler's "martyrdom," however, took place despite the fact 
that hardly anyone could consider Kepler as an inferior 
mind during his lifetime, and that posterity was soon to 
recognize his full genius. Kant saw in him "the most 
acute thinker ever born." Johann Gottfried von Herder, 
another of the German classicists of the eighteenth cen
tury, emphasized that Kepler was not only the discoverer 
of new astronomical truths but also the founder of whole 
new branches of sciences. And Alexander von Humboldt, 
himself a great explorer of nature, has pertinently 
pointed to that "almost unparalleled" combination of 
bold imaginative power with "mathematical profoundness" 
which characterizes the originality of Kepler's mind.

Such am the opinions that Carola Baumgardt assembles to 
show the importance of Johann Kepler.

Although Johann Kepler was recognized for his genius 
during his own lifetime, yet, it is true that now he takes on
greater importance because of his scientific, mathematical and 
astronomical discoveries. Kepler's three laws have been accepted 
and followed especially in our own day by those who are attempt
ing to place rockets and man-made satellites into orbit.

Kepler's life was affected by the religious and politi
cal upheavals of his day, by poverty, by poor health and eyesight, 
and even by sadness arising from the marital state. His sensitive
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nature reacted to all these external facts; and yet, he rose 

above them and was able to write works in the field of mathematics 

and astronomy.

Germany was divided religiously and politically when Jo

hann Kepler was born at Weil in Swabia on December 27, 1571, the 

feast of Saint John the Apostle. His family was poverty-stricken, 

although formerly well-to-do. As a child, Kepler showed physically 

weak and of delicate health.

His early attendance at the Latin school in Leonberg, the 

Convent schools of Adelberg and Maulbronn and the University of 

Tubingen gave him ample opportunity to become versed in Latin. 

During these years, he even wrote and published a number of Latin 

poems.
From 1594 to 1600, Kepler taught at Graz in Austria. His 

principal subject was mathematics, but he also taught Vergil, 

rhetoric, history, ethics and some astronomy. During these years, 

he wrote his Mysterium Cosmographicum. As a result of this work, 

he began a friendly correspondence with Tycho Brahe and Galileo.

His work shows that he was familiar with the writings of Pyth

agoras and Plato as well as with those of Copernicus, upon whom 

he was somewhat dependent for his cosmography.

Because of continued religious and financial difficulties, 

Kepler finally left Graz for Prague, where he remained from 1600
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to 1612. Ifere he became an understudy for Tycho Brahe. They worked 

together on the Rudolphine Tables♦ Later, in 1627, Kepler revised 

them. Upon the death of Brahe, Kepler became the imperial mathe

matician. At Prague, Kepler kept busy in producing several major 

astronomical works and many lesser works. Among the major works 

were the following: Astronomia Pars Optica. Astronomía Nova, Dis- 

sertatio cum Nuncio Sidero, and Dioptrice.

From Prague, Kepler went to Linz where besides holding the 

position of district mathematician, he taught at a small college. 

Here, religious questions made Kepler's life difficult, but not 

impossible. He remained in Linz from 1612 to 1626. Some of his 

works of this period were: Harmonice Mundi, Hipparchus, Epitome 

Astronomia Copernicanae, and Tabulae Rudolphinae.

Johann Kepler, who loved study and stability so much, 

spent his final days in Regensburg where he fell sick. He died 

on November 15, 1630.

b) Introductory Notes on Kepler's Somnium Astronomicum

Marjorie Nicolson has made a penetrating study of Johann 

Kepler's Somnium, and she has this to say about it:

It is one of the ironies of History that the Somnium 
of John Kepler should have been almost completely neglected 
by historians both of science and of literature. Yet in 
its final form, it was the last work of a great scientist;
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its notes include Kepler's final pronouncements on matters 
of great importance in both physics and astronomy. As a 
work of literature, it is important as the first modem 
scientific moon-voyage, and a source of many of the later 
cosmic voyages ' of the seventeenth and eighteenth centuries. 

It is also of unusual biographical significance, since it 
throws light upon certain obscure matters in Kepler's life.
In addition, the ¿omnium had an immediate effect upon Eng
lish astronomy.

Although Kepler had thoughts about a work on the moon 

and had written the text of the Somnium earlier in his life, it 

was not published until 1634, after his death. He had collected 

ideas from time to time as to how the various motions of heavenly 

bodies would appear to an inhabitant of the moon. He was espec

ially interested in how the earth would appear to moon-dwellers.

To the original text, Kepler added explanatory notes which he 

wrote between 1620 and 1630. He realized that his manuscript, 

the subject of which often recurred to him in his head, contained 

just as many problems as lines, problems to be solved in an astro

nomical, physical or historical way. He hoped to solve these 

problems himself by the addition of these notes. He packed so 

many discussions into these notes that they became more extensive 

than the main work."*

The title Somnium points to the fanciful raiment in which 

he expresses his selenographic thought. It is sometimes difficult 

to determine what is poetic fancy and what scientific conviction. 

His very exact description of the firmament as seen from the moon
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and which is the main interest of his book, is strikingly contrasted 

with other previous passages. The numerous astronomical, physical 

and geographical digressions in his notes bear witness to Kepler's 

great book-learning as well as his intellectual agility.^

In iiis talk presented on December 5, 1960, to the American 

Rocket Society, Mr. Robert E. Hohmann of the International Business 

Machines Corporation employed Kepler's Somnium. He chose for the 

title, Some Extraordinary Implications of Kepler's Somnium. Mr. 

Hohmann finds that Kepler's Somnium contains his archetypal pro

nouncements regarding the moon. He goes on to consider the follow

ing points into detail: (1) the sources of Kepler's logical theory; 

(2) Kepler's logical theory as outlined in the Somnium: (3) Soviet 

Lunik III data presenting emperical support of Kepler's logical 

theory; and (4) an estimate of the present-day use by the Soviet 

of Kepler's techniques of logical theory.

At first, Kepler tells of his "dream" journey to the moon, 

but in his notes he becomes a true physicist and astronomer with 

discussions and notes relating to the parallax, optics and mag

netics, the fixed stars, and celestial calendars.

Koestler sums up his opinion in the following few words:

The Somnium is the first work of science-fiction in the 
modern sense--as opposed to the conventional type of fantasy- 
utopias from Lucian to Campanella. Its influence on later 
authors of interplanetary journeys was considerable--from 
John Wilkin's Discovery of a New World and Henry More right
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down to Samuel Butler, Jules Verne and H. G. Wells.7

The final remarks about the Somnium are taken from two 

books by Marjorie Nicolson. Her ideas are summarized in these 

two quotations:

In spite of the language of legend and superstition, the 
first part of the tale is clearly based upon Kepler's own 
life, the allusions so thinly veiled that they can be 
readily recognized--as Kepler was to learn to his sorrow.

Ironically enough, the best of all supernatural voyages to 
the moon was written by a great scientist. Kepler's 
Somnium marks at once the end and the beginning of an era. 
No important later voyage will employ so fully the super
natural, yet none will be more truly "scientific" than 
that "Dream," which was the fons et origo of the new genre, 
a chief source of cosmic voyages for three centuries.”

c) Notes on the text itself.

The text itself, as we have it, presents some problems.

We know that Kepler did not publish the "Somnium" during his life

time and had been constantly revising it until he died. Because 

of its content and its form, a dream, he was wary about publish

ing it. His son-in-law, who was supposed to have it published 

died suddenly.
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The text used for this translation is taken from Joannis 

Kepleri Astronomi's Opera Omnia, edited by Ch. Frisch. This 

edition was published in Frankfort by Heyder and Zimmer in 1870. 

The text is found in volume eight of this work, pages thirty to 

sixty-six.



CHAPTER II

KEPLER'S "SOMNIUM": A TRANSLATION

A DREAM: or, THE ASTRONOMY 

OF THE MOON 

by

JOHANN KEPLER

In 1608 when discords raged between the two brothers,

Prince Rudolph and the Archduke Matthias, the populace scrutin-
\

ized their actions, comparing them with examples taken from Bo

hemian history. At that time I was driven by the same curiosity 

to apply myself to the study of Bohemian legends. When I chanced 

upon the legend of the Lybian virago, so celebrated in the art of 

magic, something happened. On a certain night after I had atten

tively contemplated the Moon and the stars I peacefully settled 

on my couch and fell into a rather deep sleep. In my sleep I 

seemed to have picked up a book from the bookshelf to read it 

through. The drift of the book was as follows:
1 O

"My name is Duracotus and my fatherland Islandia,
3called Thule by the ancients. My mother, Fiolxhilda, who died

recently,^ left me at leisure to write something which I already

ardently desired to do. While she lived she diligently saw to it
5that I did not write, for she said that there were many malicious

8
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usurpers of the arts,6 who, because they did not understand any

thing, on account of the ignorance of their mind, misrepresented 

them and made laws detrimental to the human race.^ Under these
O

laws, many men would assuredly have been condemned and swallowed up

in the abysses of Hekla. What my father's name wasx she never

told me. She asserted that he was a fisherman who had died at the

age of one hundred and fifty when I was three years old. He had 
11been married for seventy years more or less.

In my early childhood, my mother led me by the hand or,

lifting me up in her arms, frequently brought me to the lower
12ridges of Mount Hekla, especially around the feast of Saint

John when the Sun, visible for 24 hours, leaves no room for 
13night. She gathered many herbs and at home cooked them with 14 15 16 * * * * *

14various religious rites. She made small sacks from goat skins

and when these were inflated with herbal concoctions, she brought

them to the neighboring harbor to be sold to placate the captains
15of the ships. Thus she provided herself with the means of sus

tenance.

Out of curiosity on one occasion I had opened one of the

sacks. My mother unaware of what had happened sold it. I had
16taken out the herbs from the linen cloth, ornamented with needle

work and displaying various symbols. By opening this sack I had

defrauded her of her profit. My mother, inflamed with rage, said

that she would give me to the skipper as his own in place of the

sack, so that she could keep the money. On the next day he
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unexpectedly set sail from the harbor under a favorable wind bound

for the Islands of Norway.17 After several days under the rising 
18north wind, he was brought between Norway and England. He 

passed through the channel and made his way towards Denmark be- 

cause he had letters of an Islandic Bishop to be delivered to 

Tycho Brahe, the Dane, who lived on the Island of Hveen. Then a 

fourteen-year-old boy, I was growing seriously ill by reason of
9 nthe tossing of the ship and the unusual temperature of the air.

When the ship had been landed, along with the letters the skipper
21left me there in the home of an island fisherman and set sail

again with the promise of returning.

After the letters were handed over, Brahe in a very cheer- 
22ful mood began to ask me many questions. I did not understand

9 3him because I did not know the language except for a few words.
9 /He gave all his time to his students, whom he cared for in large 25 26

25numbers. Through Brahe’s liberality they could frequently speak

to me. With a few weeks’ practice I began to speak Danish in a

tolerable way. I was no less prepared to answer them than they

were to question me. I marveled at many unfamiliar objects. I

recounted many recent happenings in my fatherland to my admirers.

Finally, when the ship's captain returned to take me
26back, Brahe kept me. This made me exceedingly happy.

Astronomical exercises pleased me to an extraordinary 

degree. For whole nights Brahe and his students devoted them-
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selves to the study of the Moon and the stars using wonderful

machines. This practice brought my mother back to mind since she
28also frequently conversed with the Moon. By this stream of 

events, although I was considered a semi-barbarian on account of 

my birthplace and indigent circumstances, I came to a knowledge of 

the most divine of sciences, which prepared my way for greater 

accomplishments.

After living on this island of Hveen for several years, I

desired to revisit my native land. On account of the science I

had acquired I supposed that it would not be difficult for me to

rise up to some degree of honor in my own nation of unskilled men.

I asked and obtained permission to depart from my patron, bade him

farewell and came to Copenhagen. My traveling companions freely

took me under their protection because of my familiarity with their

language and country. I returned home five years after I had left.

My first source of joy upon my return was to find that

my mother was still living and rendering the same services that

she formerly did. Since I was still alive and provided with a

means of livelihood, I put an end to her continual sorrow for
29having abandoned her son in a fit of anger. Autumn was ap

proaching and those long nights of ours were drawing near. In

December the Sun, scarcely rising a little at noon, is again
30hidden from sight. My mother stayed close to me now that she 

was free from her work and did not leave me no matter where I 

went. Because of my letters of recommendation, I was questioned

27
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about the lands I had visited, and even questions concerning the

heavens. My mother took pleasure in comparing the extent of know-
31ledge I had gathered and what she herself discovered as true.

She declared that she was now ready to die so that she could 
32leave her son heir of that information which she alone possessed.

By nature I had a real thirst for learning new things.

So I asked my mother about her art and which teachers in her 

country stood out above the rest. Then, on a certain day, when 

there was leisure for her to speak, she repeated in this manner 

all she knew from the very beginnings: "Duracotus, my son, know

ledge is available not only in other provinces to which you 

traveled but also in our own homeland. You have made me realize 

the enchantment of other regions. But even if we have coldness,

darkness and other discomforts which I now feel oppress us, we 
33still abound in people with talent. We have among us very gifted 

34spirits who shunned the greater light of other regions and the

chattering of men and they sought our shaded areas to converse
35familiarly with us. Of these spirits nine were important.

36 37One of these, by far the gentlest and most innocent, was

particularly known to me. This spirit was disclosed by 21 
38marks. Often, in a split second, I was transported by its

39power to other shores which I selected for myself. If I were 
40kept away from certain places on account of their distance, I 

gained ground by questioning about those places just as if we
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41were present there. He reviewed for me very many facts about

those objects that you had examined with your eyes, accepted from

report, taken out of books. I would especially like you to become

a spectator, my companion, of that region concerning which he told

me. How wonderful were those things which he told me about it.
42..He conjured up Levania.

Without delay, I agreed that she should summon her teacher.

I sat in council, prepared to hear both the entire purpose of the

journey and the description of the region. Spring was upon us.

As soon as the Moon was in crescent, it began to shine forth once

the Sun had hidden under the horizon joined to the planet Saturn
43 44in the sign of Taurus. My mother, withdrawing from me into
45 46the nearest crossroads and uttering very few words in a loud

clamor set forth her request. After she completed the ceremonies, 
47she returned and demanding silence with the palm of her right

48hand outstretched she sat down near me. Scarcely had we 
49hidden our heads with a cloth (as was the custom) when behold,

50there arose the hawking of a hoarse lisping voice and immed

iately it began to speak in this way, but in the Islandic

language.

THE DAEMON50 51 * * 54 55 FROM LEVANIA*2

54 53The island of Levania is located fifty thousand German

miles high up in the air. The journey to and from this island
55from our Earth is very seldom open; but when it is accessible,
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it is easy for our people* ^  However, the transportation of

men, joined as it is to the greatest danger of life, is most

difficult. We do not admit sedentary, corpulent or fastidious58

men into this retinue. We choose rather those who spend their

time persistently riding swift horses or who frequently sail to

the Indies, accustomed^ to subsist on twice-baked bread, garlic,

dried fish, and other unsavory dishes. There are dried up old 
60women especially suited for our purpose. The reason for this 

is well known. From early childhood they are accustomed to 

riding goats, or on mantles, and to travel through narrow passes 

and through the immense expanse of the Earth. Although Germans 

are not suitable, we do not reject61 the dry bodies of Spaniards.

The whole journey, far though it may be, is completed62 

in four hours at most. Our departure time68 happens when we are 

busiest, before the Moon begins its eclipse in its eastern 

section. If the Moon becomes full while we are still on our way, 

our return journey is impossible. The occasion becomes so
6 4

brief that we have few humans and not any other beings except 

the most helpful toward us. Forming a column we seize any man of 

this kind and all of us pushing upward raise him65 to the heights. 

The initial shock is the worst part of it for him, for he is 

spun upward as if by an explosion of gunpowder and he flies 

above67 mountains and seas. On that account he must be drugged68 

with narcotics and opiates prior to his flight. His limbs must
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be carefully protected so that they are not t o m  from him, body 

from legs, head from body and so that the recoil may not spread 

over into every member of his body. Then he will face new diffi

culties: intense cold^ and impaired respiration.7  ̂ These circum

stances which are natural to spirits are applied by force72 to man.
73We go on our way placing moistened sponges to our nostrils.

With the first section of the voyage complete, our conveyance7^

becomes easier. Then we expose our bodies freely to the air and
75withdraw our hands. All these persons are gathered into a ball

within themselves, by reason of pressure, a condition which we

ourselves produce7  ̂almost by a mere sign of the head. Finally,
77on arrival at the moon, the body is directed into its intended

place by its own accord. This critical point is of little use
78to us spirits because it is excessively slow. Therefore, as I 

said, we accelerate by gravity and go in front of the man's body, 

lest by a very strong impact into the Moon he might suffer any 

harm. When the man awakes, he usually complains that all his mem

bers suffer from an ineffable lassitude, from which, however, he

completely recovers when the effect of the drugs wears off, so
79that he can walk.

Numerous other difficulties occur which would take too 

long to recount. Nothing happens to us that is entirely evil.
OA

How long those shadows of the Earth are which we inhabit on 

the moon in a compact manner! When these men have reached Levania,

15
69
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we are at hand. They seem to be climbing from a ship on to land.
O O

There we speedily withdraw0  ̂ into the caves and gloomy places lest 

the Sun at present in the open but about to eclipse a little later 

from a pleasant resting place, casts us out and forces83 us to 

follow the departing shadow. Our ingenuity exercises itself in 

moments of decision. We join ourselves to the daemons of this 

province and a society begins when the Sun first begins8^ to fail 

the locality. Gathered together in crowds we deviate from our 

course into the shadow. And if the shadow hits the Earth with its 

sharp point, which often happens,83 we shall fall heavily upon 

Earth and our fellow soldiers, for we are allotted no other result 

when men have witnessed the Sun's eclipse. From this it follows 

that the eclipses of the Sun are dreaded.88

As a consequence, these comments shall be made about the 

journey into Levania. I shall speak about the shape itself of 

the province, beginning as do geographers with those things which 

happen to it from above.

Even if the whole of Levania has the appearances of 

fixed stars in common with us, yet one observes very many move

ments and numbers of planets different from those which we see 

from Earth so that all of their astronomy has another meaning.

Just as geographers divide the Earth's globe into five 

zones due to celestial phenomena, so Levania consists of two
OO

hemispheres, the one of the Subvolvans, and the other of the
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Privolvans. Of these two hemispheres, the Subvolvans always

see their Volva, or our Earth, which to them is like our Moon, and

the Privolvans are completely deprived of99 the sight of their

Volva. The circle dividing their hemispheres, similar to our

solstices' colure, passes through the poles of the world and is
91called a divisor.

I shall explain first what is common to both hemispheres.

All Levania suffers the same alternations of day and night as 
92 93we do, but during the year they lack other annual changes. 

Throughout Levania its days are almost equal to its nights, ex

cept for the fact that for the Privolvans each day is regularly 

shorter than its own night whereas the Subvolvans' day is regu

larly longer.94 What is altered in an eight-year cycle will 

have to be mentioned later on. Under both poles half of the Sun 

is concealed for the equalization of the night, the other half 

shines, forming a circle around the mountains." Because the 

stars are moving, Levania seems to stand no less motionless to 

its inhabitants than our Earth to us." One of our months equals 

one of their nights and a day. When the Sun is going to rise 

early in the morning, almost a completely new sign of the zodiac 

is more apparent the day after rather than the day before.9'7 

Just as in one of our years the Sun revolves 365 times and the 

orbits of fixed stars 366 times; or more precisely, in four 

years the Sun revolves 1461 times but the orbits of fixed stars 

1465 times for us, so for them in one year the Sun goes around

89
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12 times, the orbit of fixed stars 13 times; or more precisely, 
in 8 years the Sun goes around 99 times, the orbits of fixed 
stars 107 times. But they are more familiar with a 19 year 
cycle. In that number of years the Sun rises 235 times and

QOfixed stars 254 times.
The Sun rises in the central or innermost parts of the 

Subvolvans when the last quarter is visible to us; then to the 
innermost parts of the Privolvans when the first quarter appears 
to us. What I say about the central parts must be understood 
of all the semicircles led through the poles and the middles at 
right angles to the divisor. You can call^ them the semicircles 
of the MedivoIvans.

The circle that is the intermediate between poles pro
ducing the same effect as the equator of our Earth will be called 
by the same name. It cuts the divisor into equal parts and the 
Medivolva in opposite points. The Sun passes over some places 
on the equator on two opposite days of the year precisely at 
the point of noon. At midday the Sun digresses from the zenith^®^ 
to the others dwelling on both sides of the poles.

On Levania there is some variation of stammer and winter 
but that must not be compared with our own nor as we have in 
the same places at the same time of the year. In a ten-year 
period their summer changes from one part of the star-year to 
the opposite part, from the same intended place. In a 19 star-
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year cycle or in 235 days, summer occurs 20 times and winter
just as often towards the poles, and at the equator 40 times.101
Just as we have our months they have 6 days in all during the
summer, the rest belong to winter. The same alternation is
scarcely felt around the equator because the Sun does not digress
to the sides beyond 5° backwards and forwards from those places.
It is felt more next to the poles and those places that have or
lack the Sun alternately at six-month intervals just as there are
on Earth those of us who dwell under one of the two poles.
Levania's globe is also divided into five zones corresponding
somewhat to our terrestrial zones; that is, the Torrid and Frigid
Zones have scarcely 10 degrees each; all the rest falls in pro- 

103portion to our Temperate Zone. The Torrid Zone passes over 
through the middle parts of the hemisphere, half its length 
through the Subvolvans, the other through the PrivoIvans.

There are four cardinal points to the sections of the 
equator's and the zodiac's circles. We call these points equi
noxes and solstices, and from these sections is the start of the

104zodiacal circle. From its beginning to its consequence the
motion of fixed stars is very swift, namely twenty tropical
years, that is, defined by one summer and one winter. Fixed
stars cross through the whole zodiac which we do in about 

™  10526,000 years, So much for its first motion.
The cause of their secondary motions differs no less 

from those which appear to us although much more intricate.
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Besides the many inequalities existing between ourselves and all 

six planets, Saturn, Jupiter, Mars, the Sun, Venus, Mercury, they 

have three others that occur; namely, two of longitude, one di

urnal, the second through the cycle of 8% years and the third of 

latitude through a 19-year circuit. The Privolvans1 centers have 

the Sun at noon more than their other counterparts whereas the 

Subvolvans have it less than if the Sun rises. Both are of the

same opinion that the Sun inclines towards the Subvolvans for a 

few minutes, back and forth from the ecliptic and then among 

those fixed stars. These variations, as I have said, are re

stored in the space of 19 years into their former marks. This

wandering takes hold of the Privolvans somewhat more, somewhat
1 OHless of the Subvolvans. Although the Sun and the fixed stars 

are set to fall equally around Levania by its first motion, yet 

the Sun increases for the Privolvans at midday but nearly nothing 

beneath the fixed stars. At midday the Sun appears very swift 

for the Subvolvans although the contrary is true about the middle 

of the night. As a result, under the fixed stars the Sun is seen 

to make certain leaps as it were, separate ones for each individual

day. 109

The same is true on Venus, Mercury and Mars, but on 

Jupiter and Saturn they are almost imperceptible.11^

Yet every day's motion is not even the same each day at 

similar hours. However, it is sometimes slower with the Sun than



with all the fixed stars, yet faster in the opposite part of the 

year at the same hour.111 This lassitude goes back and forth 

through the days of the year in such a way that it now occupies 

summer then winter which feels the swiftness in another year.

All this occurs in one absolute cycle through a little less than 

nine years.13_̂  The day becomes longer than the night11  ̂ (by a 

natural slowness, not as we have it on Earth by an unequal section 

of the orbit of a natural day).

Though the slowness falls upon the Privolvans in the mid

dle of the night, it accomplishes its deviation before another 

day; if, on the other hand, it is completed during the day, then 

night and day are equal because it happens once in 9 years. This 

is completely changed for the SubvoIvans.

Such characteristics are found common to both hemispheres.

CONCERNING THE PRIVOLVANS* HEMISPHERE

What belongs separately to each hemisphere is the great 

diversity between them. Not only the presence and absence of 

Volva display quite dissimilar spectacles, but these common phe

nomena themselves differ so greatly here and there in their ef

fects that one could perhaps more correctly call the Privolvan 

hemisphere intemperate and the Subvolvan temperate. The Privol

vans' night lasts 15 or 16 of our days, terrible with never-ending 

shadows, as are our moonless nights. The rays of the Volva never
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light upon tnexn. hot this reason everything becomes stiff from

115the ice, the irost and from the savagest and most powerful
winds 116 One day ensues, 14 of our days long, or a little less 

X17than that in which the Sun appears larger.118 The Sun is slow 

under fixed stars and there are no winds.12'' Then, it becomes 

intolerably hot. Thus for the space of one of our months or of 

one Levanian day and in one and the same place, the heat becomes 

15 times hotter than our Africa, and the cold, unbearable.

Especially should it be noted that the planet Mars is 

sometimes observed by those in the central parts of the Privolva

at midnight and for others at the beginning of their own night, 

as almost greater than double what we see.121

CONCERNING THE SUBVOLVANS' HEMISPHERE

As I cross over to this hemisphere, I begin with its fron

tiersmen who inhabit the divisor circle. Particular to them is 

the fact that they observe the digressions of Venus and Mercury 

from the Sun as much greater than we do.122 To these same people

Venus appears at certain times as greater than double our view of 
tr 123 . 124Venue, especially to those who live at the North Pole.

The most pleasant of all occupations on Levania is the

contemplation of its Volva. Levanians enjoy the sight of their

Volva as we do our Moon which the Privolvans lack completely
125because they are deep within. Because of their Volva1s
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perennial presence this region is called Subvolva just as the rest 

is called Privolva because it has been deprived of the view of its 
Volva.

When our Moon rises full and goes over distant homes, we

Earth-dwellers see it as equal to open circle of a large wooden

keg. When it rises to the middle of the sky, the Moon brings to

mind something like the form of a human face. The Subvolvans

see their Volva in the middle of their own sky. (The Volva takes

this position for those who dwell in the middle or the navel of

this hemisphere) with a diameter a little less than four times

longer than our Moon to us so that if we set up a comparison of

disks, their Volva's surface is fifteen times greater than our 
126Moon. To those whose Volva continuously cleaves fast to their 

horizon, it appears in the shape of a distant fiery mountain.

Just as we differentiate our regions by means of greater 

or lesser elevations of the pole although we do not necessarily 

see the pole itself with our eyes, so the altitude of their ever

present Volva fulfills the same need for them, varying as it does 

in different places.

As I said, the Volva hangs directly over certain places

whereas it seems to have been sunk down close to the horizon's

circle for the remaining regions. In every place it gives evi- 
127 £dence of an ever-constant altitude.

Still the Subvolvans have their own poles128 which are
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not among those fixed stars, where we have the poles of the world^2  ̂

but around other fixed stars, then these are ecliptic signs of 
the poles for us. In 19 lunar years these poles pass through^-3® 
small circles around the poles of the ecliptic under the constel
lation Draco and its opposites, Xiphias (Dorado) and Passer (the 
flying Pisces) and Nubecula Major. When these poles, in one- 
fourth of a circle, are away from their Volva, so that the regions
can be classified both according to the poles and according to the 

131Volva, it is apparent how great is the advantage with which
they surpass us. These poles mark the longitude of places by 

132their immobile Volva and mark the latitude by both their Volva
133and their poles. This differs for us because we have no means 

of obtaining our longitudes except a most subservient and scarce
ly distinguishable inclination of a magnetic needle.'*'3^

The Subvolvans' Volva remains as it were fixed with a
nail to the heavens and immobile in place. Other stars and the

135Sun itself cross over from sunrise to sunset. Nor is there
any night in which none of the fixed stars in the zodiac hide

1 36themselves behind this Volva and emerge once again from the 137 * 139
137opposite region. Although the same fixed stars do not accomplish

this every night, still they all change completely among them-
selves; that is, those that move up to 6 or 7 degrees from
the ecliptic. In 19 years the whole circuit is made so that they

139return exactly to their original positions.
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The Subvolvans' Volva neither increases nor decreases any 
, , 140less than our Moon. The same cause exists for both the pre
sence of the Sun or the digression from the Volva. If you study 
its nature, the time is the same; but the Subvolvans measure 
them by one method, we do so by another. Subvolvans think that 
one day and one night is the space of time during which all the 
increases and decreases of this Volva are completed. We call 
this space of time a month. The Volva rarely hides itself from
the Subvolvans even in new-Volva on account of its size and 

141brightness, especially for the Subvolvan polar-dwellers who
lack the Sun at the time. At midday the Volva turns its extrem- 

142ities upwards for the Subvolvans in the intervolvian period 
itself. In general, for those who dwell between the Volva and 
the poles under the medivolvan circle, the new Volva is the sign 
of noon and the first quarter of evening. The full-Volva sep
arates equal parts of the night, and the last quarter brings the 

143Sun back. Those who have the Volva and the poles set on the
horizon live at the intersection of the equator with the divisor.
Their morning and evening comes in the new- and full-Volva, their
midday or midnight, in the quarters. From these observations we
can draw conclusions about those who dwell between those places

X AAdescribed above.
The Subvolvans differentiate the hours of the day by 

means of these and other phases of their Volva so that the closer

128321



the Sun and Volva come so much the closer is midday for the Sub- 

volvans and evening or sunset for the Medivolvans. The Subvol- 

vans are much better equipped than we are to measure out the periods 

of night which regularly last 14 of our hours. We said that out

side that sequence of phases of the Volva, whose full-Volva marks 

the middle of the night for the Medivolva itself, the Volva already 

distinguishes their hours. Although the Volva seems145 in no way 

to change place, yet our Moon, on the contrary, revolves within

a place and adequately explains the surprising number of marks 
147which persistently change from its rising to its setting. When

148the marks return after one such revolution, the SubvoIvans have
149one hour in time equal to a little more than one of our days

150 151and nights. This then is the only uniform measure of time.

We have indicated above that the Sun and the stars daily go around

the Moon-dwellers in an uneven way from the fact that this turbin-

ation of the Volva especially projects itself, if you compare it
152with the prolongations of fixed stars from the Moon.

The upper northern section of that Volva seems to have 
i i  153two halves; that xs, one that is rather hidden, as it were

154 155covered with continuous marks, and the other somewhat clearer,

spreading in the north a bright cincture on the dividing line of
156both. The figure is difficult to explain.

26

On its more easterly157 section we perceive something
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1 S8like the front of a human head, cut off at the shoulders, bend

ing over to kiss a little girl159 clothed in a long robe160 while
161 1 69her arm stretches backward and lures a leaping seducer. The

wider and larger part of the spot163 projects itself toward18^
the west without any visible shape. In the other half of the
Volva a brightness183 is spread more widely than the spot.188
You might call it the image of a bell167 hanging down168 from a
rope swinging toward the west.189 The upper170 and lower parts171

172cannot be compared with anything.
It is not sufficient that the Volva distinguishes the 

Subvolvan hours of the day in this way, but rather that it give 
clear indications of the parts of the year if anyone pays atten
tion to it or if the purpose of fixed stars escapes anyone. When

173the Sun passes into Cancer, the Volva clearly indicates the
North Pole of its turbination. There is a certain small dark
spot17^ above the image of the girl, inserted173 into the middle
of the brightness. This brilliance is moved177 from the highest
and furthest section of the Volva178 toward the east; and from
here, once it has made the descent into the disk, is moved toward
the west. The mark again withdraws from that last position into

178the top of the Volva toward the east and always appears there.
But when the Sun goes into Capricorn this spot cannot be seen 
anywhere because the entire circle together with its pole hides 
behind the body of the Volva. During these two parts of the year
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the spots fall directly towards the west. 179 During the interven
ing periods, the Sun is placed in the east or in Libra, and the 
spots either sink down crosswise or climb up in a curved line. 
This presentation teaches us that when the center of the Volva's 
body remains at rest, the poles of the turbinâtion on the arctic 
circle go around those poles once in a year's time.180

The more diligent observers see that this Volva does not 
remain the same size. During the hours of the day when the stars 
move swiftly, the diameter of the Volva is much greater so that 
it is then clearly four times larger than our Moon.181

x Now, what shall I say about the Sun's and the Volva's 
eclipses which occur on Levania at the same time as the eclipses 
of the Sun and Moon occur here on Earth's globe, but evidently 
for different reasons? When we see the Sun's total eclipse, 
their Volva eclipses, whereas when our Moon eclipses, the Sun182 
eclipses for them. Yet, not all these things agree exactly.
They themselves often see partial eclipses of the Sun when none 
of the Moon fails us. On the contrary, they are often exempt 
from eclipses of their Volva when we have partial eclipses18^ of 
the Sun. They have eclipses of their Volva in full Volva just 
as we have ours of the Moon in full Moon; they have eclipses of 
the Sun in new Volva as we have in new Moon.185 Because they 
have long days and nights, they experience most frequent eclipses 
of both heavenly bodies. A great number of our eclipses cross 
over to our antipodes, and of theirs, to their antipodes. The

t
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Privolvans see none of these, but the Subvolvans alone see every
thing.

The Subvolvans neverioa see a total eclipse of their Volva, 

but through the body of the Volva there crosses over them a cer

tain small spot,187 reddish in its borders,188 dark in the center.189 

This small spot makes its entrance from the eastern section of 

the Volva and leaves through the western edge;190 the same is true 

of the natural spots of the Volva, speedily anticipating them.191

The duration extends to a sixth part of their hour or four of
192ours.

\ The cause of the Subvolvans* solar eclipse is the Volva, 

as our Moon causes ours. This cannot occur, because their Volva 

measures four times greater than the Sun, without having the Sun 

cross from the east through the south behind the immovable Volva 

into the west. The Sun would then disappear very close behind the 

Volva with the result that part or the Sun's whole body would be 

hidden from it. Frequently there is a very notable eclipse of 

the Sun's whole body because it lasts198 for several of our hours, 

when the light of both the Sun and the Volva is eclipsed at the 

same time. This is an important experience for the Subvolvans 

who have other nights not as dark as their days because of the 

brilliance and magnitude of their ever-present Volva. In the 

Sun's eclipse both heavenly bodies, the Sun and the Volva, are 

hidden from the Subvolvans.



As regards the Subvolvans, the eclipses of the Sun have 

this one point in common. It quite frequently happens that the 

brilliance rises on the opposite side when the Sun has scarcely 

been hidden behind the body of the Volva, as if the Sun had ex

panded and embraced the whole body of the Volva; yet, at some

other time and in so many sections the Sun appears less than the 
194Volva. Complete darkness does not always occur, unless the

195centers of the bodies coincide closely together and the regu-
1 Q ftlar arrangement of the diaphanous centers unite. The Volva 

does suddenly disappear so that it cannot be discerned at all,1^  

although the Sun completely hides itself behind the Volva, ex- 

cept in the very moment of the longest eclipse. At the begin

ning of a total eclipse, however, the Volva still remains white 

in some sections of the divisor as if there it were a living coal 

present after the flame was extinguished. After this whiteness 

disappears, the mid-point of the longest eclipse is present,-- 

(for this whiteness is not extinguished in anything less than 

the longest eclipse). When the Volva's whiteness returns (in 

opposite places of the circle's divisor), the view of the Sun

also draws near. Somehow both bodies disappear in the midst of
1 99the longest eclipse.

These are the appearances in both hemispheres of Levania: 

the Subvolvan as well as the Privolvan. From these considerations 

it is not difficult for me to pass silent judgment on how greatly 

the Subvolvans differ from the Privolvans in other respects.

30
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A Subvolvan night, even if it is 14 of our nights long,
lights up the land and keeps it from cold by the presence of its
Volva. Such a great mass, so much brightness cannot but keep 

200it warm.
Although the Subvolvan day has the annoying presence of 

the Sun throughout our 15 or 16 nights, yet, the Sun has no less
hostile forces.201 The united luminaries attract all the water 

202into that hemisphere until the land has been completely
203covered, so that very little of it is visible. On the con-

204trary, when all the water has been removed from the Privolvan
hemisphere, it becomes dry and cold. Because the hemispheres
have the luminaries divided among themselves, night comes upon
the Subvolvans, day upon the PrivoIvans. The waters are divided
so that the Subvolvan fields are stripped of everything while

205the Privolvans enjoy an abundance of moisture as a negligible 
relief from the heat.

The whole of Levania stretches out no further than 1400
German miles in circumference, a fourth part of our Earth.

207 208It possesses very high mountains, very deep and wide valleys
and in consequence yields much to our Earth in perfect round-

209ness. The entire surface is porous, as it were pierced
through with hollow caverns and continuous caves, especially 

210prolonged through the Privolvans. These hollow places are 
the principal means that the Privolvans have to ward off the
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heat and cold. 211

212Whatever springs from the land or walks upon the land

is of a monstrous size. Increases in size are very rapid. Life
213is of short duration because all living things grow to such

an enormous bodily mass. The Privolvans have no fixed dwelling

place. In the space of a single day, they traverse the whole of

their world in hordes, following the receding waters either on

legs that are longer than those of our camels, on wings, or in

boats. If a delay of very many days is necessary, they crawl

through the caves according to each one's nature. There are many

divers among them and all their living creatures naturally breathe
214very slowly. By combining nature with art, they can take refuge

at the bottom of the deep waters. They say that those in the very
215depths of the water endure the cold, while the upper waves are

boiling hot from the Sun. Those that remain on the surface are

boiled by the midday Sun and serve as nourishment for wandering 
216colonists. In general, the Subvolvan hemisphere compares

favorably with ora: cantons, towns and gardens while the Privolvan 

resembles our fields, forests and deserts. Other creatures who 

find breathing more necessary, retreat into caves which are sup

plied with water by narrow canals so that the water may gradually 

cool on its long way; but when evening comes, they go out for 

food.217 The bark on trees, the skin on living creatures, or if 

anything else takes their place, takes up the greater part of
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the corporeal mass because it is spongy and porous. If any creature

is taken by surprise in the heat of the day, his skin becomes hard
21 &and scorched and falls off in the evening. Plants in the earth,

and there are a few on the mountain tops, spring up and die on the

same day, daily making room for new growing things.

Their nature is generally like a snake's. They have a

strange love for basking in the noon-day Sun, but only close to

their caves;, so that they can make a swift and safe retreat.

Others whose spirits have been exhausted by the heat of

the day lose their life, but return through the night, on account

of some paradoxical cause like the production of flies here on

Earth. Here and there all over the ground are scattered masses

in the shape of pine cones. Their rinds are sun-burnt through
221the day and die, but in the evening produce living creatures

when the hiding places are opened.

In the Subvolvan hemisphere, a special means of allevia-
222tion from the heat are the unbroken clouds and storms which 

sometimes take hold of half or more than half of the region'

When I had come to this part of my dream, the wind rose 

with rumbling rain which disturbed my sleep and ended one of the 

last books I had brought from Frankfurt. When the Daemon, the 

speaker, and Duracotus, the son with his mother Fiolxhilda, the 

listeners, had been left behind, just as they had been with 

their heads covered, I came back to ray senses, found that my 

head was on a cushion and my body wrapped up in a blanket.



CHAPTER III

THE "NOTAE, SUCCESSIVE SCRIPTAE INTER ANNOS 1620. 1630.":
A TRANSLATION

NOTES ON THE "ASTRONOMICAL DREAM"
WRITTEN BETWEEN 1620 AND 1630 

by
Johann Kepler

1 The very sound of the word came to me when I recalled 
similarly sounding proper names in Scottish history, a region that
lies toward the Islandic Ocean.

2Our Teutonic language gives it the name icy land or ice- 
covered land. In imitation of philosophers in this kind of writ
ing, I discovered for myself on this island a place for sleeping 
and dreaming. When Cicero was going to dream, he crossed over to 
Africa. Plato thought that Atlantis was in the same Hesperian 
Ocean whence he could summon countless reserve lines for military 
strength. Finally, Plutarch, after a long talk about the book 
On the face in the Moon, wanders from his course into the Ameri
can Ocean. He assigns for us the following location of its 
islands which any modern geographer would have placed next to the 
Azores, Greenland and the land of Labrador, regions situated 
around Islandia. As often as I reread Plutarch's book, so often

34
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do I wonder exceedingly how it chanced that our dreams or our ex
travaganzas coincide so exactly. With a sufficiently faithful 
memory I repeat that all the circumstances of each part of my 
fabrication did not come to my mind from reading this book. At 
my house there hangs a very old chart which you engraved with 
your own hand, most excellent Christopher Besold. When in 1593 
you had produced nearly 20 propositions on the external celestial 
appearances of the Moon from my discourses, you would have shown 
them to Vitus Miller, then the leader of philosophical disputa
tions. You would have defended them if he had allowed it. At 
that time I had not yet seen the works of Plutarch. I later came 
across Lucian's two books, True History, written in Greek. I 
chose these small volumes for two reasons; namely, that I might 
learn that language and that I might enjoy his fabulous story. 
Fiction though it may be, as Lucian reminds us in his introduction, 
it sheds light upon the nature of the whole universe. Moreover, 
Lucian sails beyond the Pillars of Hercules, the turbulent winds 
snatch him up until he is carried along with the ship itself high 
up to the Moon. These were my first steps toward a voyage to the 
Moon which I pursued later. I first found Plutarch's book at 
Graz in 1595. My attention was called to it when I read the Com
mentary by Erasmus Reinhold in the Theories of Purbach. At 
Prague in 1604, I transferred much of it to my Optic Part of 
Astronomy. However, I did not designate the island from the
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islands of the Islandic Ocean named by Plutarch, although I chose 
Islandia as a hypothesis for my dream. Among the causes, there 
was the fact that at that time in Prague Lucian's book on a voy
age to the Moon was on sale. Rollenhagen's son translated this 
book into German and joined to it the story of Saint Brandan and 
the Patrician purgatory in the subterranean places of the vol
canic Islandic Mount Hekla; although Plutarch believed that the 
purgatory of the Gentiles is on the Moon according to the pro
nouncements of theology. Still, I was very happy to set sail 
from Islandia as I set out for the Moon. As I shall explain 
further, a greater recommendation of this island sprang from read
ing Tycho Brahe's works. There was some good in my recollection 
of history reading about the Hollanders' winters in icy Nova Sembla 
which offers very many astronomical exercises that I included in
my Optic Part of Astronomy in 1604.

3In my house, which I used by concession of Martin Bac- 
chatius, rector of the Charles Academy, there hung on a wall a 
very old geographical chart of Europe on which the word "Fiolx" 
had been fixed to the regions of Islandia. No matter what it 
meant, I liked the harsh sound. To it I added the customary 
feminine ending "Hilde” in the ancient language as is evidenced
in similar words like Brunhilde, Mathilde, Hildegard, Hiltrud.

4This is truer of the son, the promoter of the mother's 
arts, than if he were writing in her presence. Although I was
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inexperienced in doctors terminology, X still wished to suggest 
that Science was the offspring, the executrix of empirical exer
cises, and that Science was not safe as long as Ignorance, the 
Matrix, remained among men to proclaim to the common run of men 
the first causes of things. Surely, respect for antiquity must 
be respected and maturity of years should be expected, so that, 
as Ignorance becomes incapacitated with age, it will finally die. 
This is the purpose of my Dream that I develop an argument for the 
earth's motion or break down the objections for the contrary 
opinion universally held. To accomplish this I used the moon as 
an example. I then believed that this former Ignorance had been 
sufficiently destroyed and uprooted from the minds of intelligent 
men. But if the mind still struggles to connect so many knots, 
united firmly for so many generations, a long-lived mother, 
Science, remains in the academies; but she so lives that her 
death seems to be more pleasant than her life.

^This note is lacking.
6This happened to me during my recent trip, although not 

to me alone, but also to a gathering of many who agree with me. 
When a theologian, adhering to the Augsburg Confession, attacked 
us with great zeal and seemed to scrutinize the Scriptures for 
devices with which to assail us, he was incensed at our defenses. 
Having raised his voice and called to witness all sacred things, 
he exclaimed that this doctrine was "contrary to all human
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reason." When the unyielding silence had finally been broken, I 
said (for up till now I had attended only as a spectator): "This 
is undoubtedly what bolsters the very ignorant men of your party. 
If in your puny minds you would accept the usefulness, necessity 
and possibility of this teaching, you yourselves would already 
have rejected the force of the arguments taken from Scripture and 
sought out an appropriate interpretation, as is your custom. The 
absurdity of your reasoning is so great that you do not see even 
a speck of truth in our reasoning. Therefore, because it does not 
contradict the findings of astronomers and physicists, this truth 
is not opposed to all reason. In one subject, what one does not 
grasp, another takes it up more skillfully."

7To each his own mistake. The principal mistake in Coper
nicus' worl$ The Revolutions. springs from the fact that those who 
are inskilled in astronomical data (not from their own mind, but 
having falsely understood the censorship of books) think that this 
work must not be read without taking out the idea of the motion of 
the Earth. This would be equivalent to saying that the work must 
not be read before it is consumed by fire. I wrote the following 
epigram, not as an argument, but determined to refute them in 
jest:

Lest he be wanton, they could castrate the poet,
Life was still present after testicles were removed 

Woe to you, Pythagoras, who used your brain,
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They save your life, but before they render you senseless.
OI was not sure whether the author of that shameless 

satire called the Conclave of Ignatius had received a copy of this 
small book, for he attacked me by name at its very beginning. As 
it progressed the author led the unfortunate Copernicus to the 
tribunal of Pluto toward which, unless I err, there is an entrance 
through the jaws of Hekla (cf. notes 2, 5, 9). You, my friends, 
know what I am doing and why I was going to make my voyage to 
Swabia; especially, if any of you have read this little book be
fore, you will understand what forebodings this book brought me.
My opinion does not differ. The portent of death is just as great 
in a lethally inflicted wound as in an imbibed poison. It seems 
no less true of the domestic trouble there will be in the publica
tion of this script. You may believe that the spark has glided 
down into kindling wood; that is, that those reports have been 
taken out of black souls who think that all things are black. A 
first copy was brought from Prague to Leipzig, and in 1611 by the 
Baron of Volckerstorff and his magistrates on morals and studies 
to Tubingen. How present is it in barber shops as you believe 
(especially if name of my Fiolxhilda is known) that there has 
been talk concerning my story. Surely, in the years that immediate
ly followed, calumnious words concerning my very person have in
creased both in this city and my home town. These words were 
taken up by senseless spirits and finally burned forth into a
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rumor, blown up by ignorance and inexperience. Unless I am mis
taken, you will think that it was possible to be deprived of my 
house by six years of trouble and from my coming yearly trip, 
unless I had broken away the dreamt-up rules of this Fiolxhilda.
I was pleased that this avenged my dream concerning the business 
presented by the popularization of this work and the reward will 
be something else for my adversaries.

QThe history of volcanic Mount Hekla is noted on maps 
and geography books. I reflected upon the story in a prayerful 
manner, as I think of that well-known Empedocles in the work of 
Diogenes Laertius, who was still alive when he climbed Mount 
Aetna to obtain divine honors after his death. Empedocles is 
imagined to have cast himself down into the craters and have im
molated himself alive in its flames. He was going to seek the 
causes of the eternal fire and had advanced to the point of no 
return when the encrusted surface of ashes cracked open under his 
feet. From a belated repentance of curiosity, and not from any 
solicitude of his reputation, he unwillingly gave up his mourning 
soul. This misfortune resembles that of C. Pliny, who, to philo
sophize, had gone through Pompeii, through the deadly array of 
ashes and showers of pumice stones, brought about by the de
struction of Vesuvian lava. He was suffocated by the sulphurous 
stench from the ashes. Homer in the allegory of the anglers, 
and Aristotle in the crossings of the Euripus, were tormented and
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led away in their fabled narratives to throw themselves into the 
waves. Many people avenge their love for science itself after 
they have been hampered by poverty and the animosities of ignorant 
people.

10I laugh at the barbarian customs of uncultured men.
If you call Ignorance the mother of science, as I have said above,
and Reason its father, it is certainly not fitting that this
father be unknown by or be kept away from that mother.

11Buchanan mentions a fisherman in his historical des
cription of Scotland and the Orkney Islands. This fisherman be
came the father of several children by a very young wife when he
was 150 years old.

12History books testify to the fact that higher up there 
were snow-covered and rocky places; and on the summit fires
springing from underground passages.

13Islandia is situated on the Arctic Circle. Tycho Brahe 
said that this was so because he had culled these facts from the
report of an Islandic Bishop.

14The same source, a desire to understand nature, links 
together the medical and astronomical sciences. Superstitions 
are intimately connected to the empirical knowledge of herbs.

•'■-'Whether true or false, there is a well-known custom 
among geographers that the pilots of ships setting sail from Is- 
landia hoped to summon some wind by means of a sack. Anyone
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would be sure, if he carried the small magnetic pointer and di

rection of the rudder across to the magician's circle of a nauti

cal compass card. It is believed that there are 32 winds. An 

experienced pilot will guide his ship by the pointer of a compass, 

by the handling of the rudder when the course of this hemisphere

is set. He avoids the winds of the opposite hemisphere by bending

to the sides backward and forward, for they call it lavare (to

wash), until these are changed into one of those of the opposite
hemisphere.

16An Islandic Bishop informed Tycho Brahe that the inhab

itants of the Virgin Islands, besides listening to the word of 

God in the temple, were accustomed to embroider words or some pro

longed phrases on linen cloth with a needle and colored threads, 

by spinning with remarkable swiftness.

17You can bypass Scotland and the Orkney Islands by an

ocean further north.
13Because he did not use a sack of herbs, he could not 

escape the hardships of the north winds nor reach Norway, his

destination. 
19From the report of Tycho, as was mentioned in note 13

above.
20IBrahe writes to the Landgrave of Hesse concerning

moose, a kind of northern stag, that do not survive in Denmark
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because no matter how cold that region gets, it still remains 
warmer than Boddia, Finland and Lapland where this animal originates. 
It is reasonable, therefore, to attribute the same degree of cold
ness to Islandia, which is itself situated on the Arctic Circle.

21On account of its unproductivity, rockiness and narrow
ness, that island has no inhabitants except for about 40 fisher
men.

22The habit of a truly philosophical man is to investi
gate endlessly, to learn, to write accounts of this magnitude,
often to meditate and to apply all to propositions of physics.

23x Teutonicism is the same. This dialect differs greatly 
in Denmark and in Islandia, which, as is apparent, is a Norwegian 
colony, to whose supreme authority both it and neighboring Green
land belonged a hundred years before. It is a rather well-known 
fact that 200 years ago that the Orkney Islands themselves pos
sessed Teutonic customs and language. We know this from the ac
counts of a certain shipwrecked Venetian merchant.

24 27* He rarely had less than 10, never more than 30.
He was wont to teach them the use of various instruments to ob
serve the stars, by descriptions, computations, fire experiments,
and similar studies of philosophy.

25Tycho Brahe, endowed with great wealth, was a great 
master and dispenser of learning. Champion over all weariness, 
he made indefatigable efforts to achieve what was commonly ac
cepted as impossible, as his most accurate power of observation
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vision.

26One of this man s pleasures was that sometimes among the 
ships about to set sail from the island and already dismissed, he 
drove them away by an unexpected refusal or held them back longer
than they wished, except for anyone who had learned to fly.

27See note 24.
28I was then engaged in reading Martin Delrio concerning 

questions of magic. The following verse of Virgil is well known:
"Songs can even draw the moon down from heaven."

(Eclogue, 8:69)
Before this, the region of heaven was all in order. The Moon often 
does not appear in Islandia, though full to other people. Writers 
record that magic is familiar to the peoples of northern regions 
and it is believable that those spirits of darkness lie in ambush 
during their long nights: Islandia lies deeply hidden to the 
North. No wonder, then, that the freedom of glimmering light and 
continuous nights encourage philosophy. Julius Friedrich, the il
lustrious Duke of Wittenberg, who trecked through the north coun
try on a memorable trip confirms this. He said that he found men 
here and there in that place who were well versed in the miracu
lous and who restored philosophy with kindness toward strangers
unfamiliar to us.

29I thought that this was the best time of the year to 
sail to Islandia from that harbor of the kingdom of Denmark.
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Because of the doctrine of spheres, this follows from
note 13.

^^Return to note 28.
32"During the day, you prepare each controversy for the

judges, the dreams of a chariot for a charioteer; at night, you
gain wealth."

33The Bishop we mentioned before declared to Tycho Brahe
that the Islandic people are extremely ingenious.

34These are the spirits of science to whom the causes of 
things are known. The Greek word Daemon, deduced from 
means Jx> know as if one were a Daemon, a deity. The word Daemon 
reminds me of this allegory. With this in mind, read note 28
from the section starting with "Certainly..."

35The real reason for the number escapes me. Was I con
sidering the nine muses because the gentiles have these Goddesses, 
which I consider spirits? Or was I approving these among the 
number: 1) metaphysics, 2) physics, 3) ethics, 4) astronomy,
5) astrology, 6) optics, 7) music, 8) geometry, 9) arithmetic?

I am certain that I had a mind to place here either 
Urania from among the Muses or Astronomy from among the sciences. 
On account of their coldness, northern regions lack many of the 
comforts of life. I would say that those were more appropriate to 
astronomy than others because the difference between days and 
nights is greater among them, a thing alluring to astronomy.

30
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If some vanity comes to light concerning that Muse, it 

is also true of the others. For if physics carries poison about 
the sciences, then chemistry begets unreliable conclusions; Cath
olic dogma disturbs by overly excessive and oppressive subtleties; 
ethics recommends pomposity of language, not beneficial to all; 
astrology patronizes superstitions; optics deceive; music serves 
lovers; geometry establishes unjust absolute rule; arithmetic 
caters to avarice. Since all men are by nature gentle and inno
cent (and there, those apostate and worthless spirits who do 
business with magicians and fortune-tellers, have incontestable 
evidence of their cruelty and crimes from their protector, Por
phyry) ; a better understanding is of great importance in astronomy
for the nature of its subject.

38Searching for a reason for this number, I advanced no 
more than that I found just as many letters or characters in the 
words Copernican Astronomy and that there are as many forms of 
relationship between every two planets, and their number is 7.
This is a happy occurrence that there are just as many throws 
of two cubical dice. The trigonal number is 21, with 6 as its 
base. The allegory of evocation is Delrio's and borrowed from 
sorcery; yet, the grammatical sense is in question. It is evoked;
that is, it is declared.

39Olaus and others mention this concerning the Finns, a 
northern tribe and neighbors of the Lapplanders. I changed to
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the doctrine of natural days, zones and climates and to the ex
perience of Hollanders in the Arctic Sea, who found all things so 
arranged as we astronomers knew it from the teaching of many
centuries.

40Facts had been posited before concerning the regions of 
the earth which can be visited by man; now, accept the findings
concerning the heavenly regions.

41To destroy is evil; I shall believe it, rather than I 
should go into the present affair. Many ask, "How long ago did 
you, astronomers, glide down from heaven?" Galileo's The Star- 
Herald answered the idea rather. But the judgment of reason is 
more valid a test, greater than any exception, because the Hol
landers know all about their own winters. See number 39.

42For the Hebrews, the Moon is Lebana or Levana. I could 
have named Selenitis, but Hebrew words are more attuned to super
stition in occult sciences because of their incomprehensibility.

43Again, the necessity itself of my hypotheses throws me 
to this shore, which Plutarch chose, since he remembered the return 
of Saturn to Taurus. But I chose this sequence. I toyed with the 
method of Astrologers, so that I placed the Sun as well as the Moon 
in their proper order. Now, the Sun had its own location in Leo 
before Duracotus would return home. If it had not been so, the 
Sun could be set in Leo and the Moon, in its waning and becoming 
crescent could be set in Cancer, likewise its own location. This



misfortune was about to happen; namely, that I was forced to place 
the Sun beneath the rising horizon because night more appropriate
ly belongs to the Moon. Because of these disadvantages I elimin
ated the sign of Cancer and disregarded the year 1593, when 
Saturn was in Cancer. In that year, 0 Besold, you wrote a dis
course on the Moon. I came upon these corrections in my first
manuscript. However, at the end of winter, when my Duracotus inA
his fatherland, I chose March and the Sun in equinox, a good as
tronomical sign, and in the entrance of its elevation, Aries. If 
the Moon must be seen crescent in a sign next to the Sun, it has 
dignity in no other than sign in the elevation in Taurus. In 
order that it might be possible to be seen close to other stars, 
it was necessary to bring the Sun back under the western horizon 
at sunset. I agreed with this wish, especially in the signs of 
the long descent in which the Moon is particularly conspicuous 
in such a position to the 'whole body within the embrace of a 
shining horn. I said this in my Optics. in Galileo's Conversation 
With the Sidereal Messenger and finally in the Epitome. There
fore, if Saturn were joined to the Moon, as astrologers hold as 
the basis of an occult science, Saturn must be placed in Taurus. 
The time draws near in which the observations of Tycho were being 
zealously carried on. In the evening of March 11/21, 1589, when 
the union occurred in the constellation of Pleiades, this planet 
was situated near the Moon. This increases the son's imagination,



as I admitted in my Harmonies. Astronomical research recommends
49

this asterism in the observation of the crescent Moon. See an 
observation of this kind in my Optics, ch. XI, page 347, from the 
year 1598, April 8 and July 27 (Vol. II, p. 347).

^^his magical rite to which it corresponds is a basis 
for teaching astronomy, because it is in no way spontaneous or 
extemporaneous; yet, every disentangled answer stands in need of 
calmness, recollection of the senses, and mental images. I had 
often repeated this at Prague in those years in a special practice 
of certain observations, as often as spectators and observers 
gathered around me. At first, I used to draw myself away from 
their conversation by going to a nearby corner of the house, to 
shut out the light of day, to make a small window with the 
smallest opening, to cover the wall with a white cloth. Once all 
this had been prepared, I used to gather spectators. Were these 
my sacred ceremonies, or my religious custom, my signs? I thought 
it fitting for spectators that I inscribe on a blackboard--there 
lies the magical rite--the figure of capital letters turned back
ward, as they are written in Hebrew. I hung this tablet outside 
with the place of the letters turned to the Sun, so that what I 
had written on it toward the inside would be depicted on the 
white wall in an upright manner; and if the wind were to move 
the tablet outside, the letters inside would move backward and 
forward in a wavy motion on the wall.
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The spectators who still live will see from my words, 
when they reflect on them, what that crossroads was in my home. 
Here, however, in a set celestial figure an astronomical cross
roads is understood; that is, Gemini, the one of the Sun, set in 
the equinoctial point where the equator and the narrow path of 
the ecliptic mutually transcend each other. Brahe's manuscripts 
testify to the fact that on that day the Sun's altitude was in 
the equinoctial point itself. The second crossroads is the de
scending node of the Moon or the Tail of Draco, which is then at 
the end of Aquarius. The astronomer must make this observation 
to know when the Moon will be at its limits. The Moon was at 
that time in its southern limit at the end of Taurus. This po
sition of the Moon encourages astronomers to observe the latitude
of its limits.

46See note 44.
^See note 44.
48I used to direct these as my very own games. These 

were all the more pleasing to the spectators, because they under
stood that they were games.

49By this rite (how magically magic!), we had observed 
the eclipse of the Sun on October 2/12, 1605, a short time before 
I had written a book. You, legates of the Chamberlain of Neo
burg, remember who were present. In the solarium of the fun- 
house in the Emperor's garden, we had no hidden camera; so we

45™



51

covered our heads to prevent the daylight from entering.
■^By means of various instruments, I think it is possible 

to reproduce each vowel and consonant, so that it closely re
sembles human speech. Whatever would be produced would be more 
like rumbling and hawking than the human voice. In this machine, 
I think, some illusions of superstition and credulousness were 
gathered together so that they thought that sometimes the spirits 
spoke to them, because art imitated magical illusions. Although 
some of this may have happened in reality, yet, I presume that 
others could more correctly affirm it than I should deny it, be
cause I have no personal experience to support it.

I recall with pleasure Matthias Seiffart and the system 
Tycho Brahe left his heirs. He worked three months in computing 
according to the laws of Tycho, a journal for one year on the 
Moon. A melancholic and delirious sickness hid within him and
gave him no time for play, and he wasted away into fatal dropsy.

51The science of the phenomenon of stars comes from
the Greek word which meansJto know.

52Derived from the Moon where our eyes have been brought
by means of fiction.

53One degree of the large circle on the Earth's globe
measures 15 German miles. And so at Rome, the Perpendicular 

o oAltitude is 41 50'; at Noriberg, 49 26', almost under the same
meridian, and, therefore, 114 miles and 100 miles to the bank of 
the Danube. At Rostoch, the P.A. is 54° 10' and, therefore,
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from Noriberg to Rostoch, there are 71 miles. The P.A. at Linz 
is 48° 16', at Prague 50° 6’, a difference of 1° 51', an estimated 
26 miles. If 1° equals 15 miles, there will be 860 miles in the 
radius of the Earth's globe. I demonstrate in my Hipparchus and 
I deduce a priori in the Epitome of Copernican Astronomy that the 
Moon at its apogee is at a distance of nearly 59 radii of the 
Earth. If you multiply 860 by 59, the product is 50,740 miles.

r /^If we consider its likeness to an island, Levania is
not fixed, but rather, floats. We must address ourselves to the
imagination. If anyone were on the Moon, he would consider that
the Moon stood in a fixed place.

55Why the eclipses of the Sun and the Moon bring so much 
evil remains, in jest, mixed in its physical cause. Evil spirits 
are usually called powers of darkness and of the lower air. You 
might believe that these spirits were damned, as if they had been 
relegated to dark regions, into the cone of the Earth's shadow. 
When this shadow's cone touches the Moon, then the Daemons in
vade the Moon in droves, using the cone of the shadow as a ladder. 
On the other hand, when the cone of the Moon's shadow touches the 
Earth in the Sun's total eclipse, the Daemons return to Earth 
through it, as is said in number 86. Usually these occasions are 
rare. In this place, the Daemon is mentioned instead of the 
science of astronomy. For the mind, the affirmation will be in 
earnest that there is no other way to the Moon, except through
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the Earth's shadow and the other things which depend on it from 
here. See the part on shadow measurement in my Hipparchus.

56If we follow the steps of the allegory, reason with the 
help of shadow-measurement, easily develops an understanding of 
celestial phenomena; but if we study the nature of bodies and 
spirits, the truth of the statement is clear. I am indulging in 
jest here, while my mind applies itself to an argument of physics; 
although, at the sides, Satyr's arrows are thrown indiscriminately
against spectators who are unconcerned about themselves,

57Understand this in a physical sense; namely, if the 
body, which has its own gravity, is carried up 12,000 miles in 
an hour. Add the privation of air— which we shall speak of in 
note 71--which necessitates men's demise, just as fish will die 
without water. Among other teachings, leading physicists and my
self maintain that the very summits of the highest mountains or
even of lesser ones limit the air's surface.

58There frequently occur in Tycho Brahe's writings proofs 
that are brought against men of this kind who study his phil
osophy, while he himself compares his work with his night watches.

59I referred to an epigram where, at one time, I joked 
about the bodily appearance of Maestlin, my teacher at that time; 
"How much more swiftly he flies over high houses the more lightly 
he carries his weight with his supple body." His subtlety of 
mind is well known. Don't overlook it, you who are just small
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dots.
Behold the Greeks and the league that destroyed Troy.

Really, I adopted a joking manner in arguing. I ask myself, if it
is true what many tribunals decide about sorcerers, that these are
transported through the air; that some body picked off the Earth
is carried to the Moon; this will perhaps be impossible.

61There is a difference between this and the makeup of
jokes; that while you wish to receive the applause of one person
in hearing another, you may strike both the first and the next.
In Germany, some praise is given to corpulency and gluttony, where
as in Spain, to genius, circumspection and frugality. Astronomy
belongs to the subtle sciences (and especially the study of the
Moon, standing in its usual position, if anyone examines it from
the Moon). This becomes more evident if a German and a Spaniard
strive after it, the latter will go further. It follows as I have
predicted that this little book will poke fun at the Germans and
the Spaniards as well.

62The duration of the central eclipse of the Moon from 
beginning to end, when the luminaries are set at their apogees, 
runs out in very few minutes. The Sun's parallox is O'59", the 
Moon's is 58'22", at its greatest is 59*21". Because the radius 
of the Sun is 15’0", the radius of the shadow is 44'21". Add to 
that 15'0", the radius of the Moon, and the sum remains 59'21".
The true horary motion of the Moon is 29'44", the Sun's, 2'23",

60
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from the Sun to the Moon, 27*21”. If you take away double that 
for two hours, there remains 4'39”. But 4,33"30,,, are completed 
in 10 minutes and the remainder, 5”30* * *, in 12 seconds. There
fore, the total duration of hours becomes 4.20'25”. This great 
extent of time very rarely happens. As a result, if any body 
traveling from the Earth, must be carried up to the Moon, then it 
ought to be brought on high for many days in the cone of the 
Earth's shadow, so that it might be present at the moment of 
entering the Moon into this cone. Or, if this opposes too strongly 
the nature of the body it will go through the whole journey from 
the Earth to the Moon in the briefest time when the Moon is turned 
around in the cone of the shadow. The philosophy of magnets sup
ports this cause. The body of the Earth and of the Moon is very 
similar. We add Plutarch's treatise Concerning the Moon's Surface, 
in which he jioins many reasons in one speaker. His interpreters, 
the Arabs, hand down parts of Aristotle's works. Unless I am mis
taken, they falsify that part in book II On the Heavens which is 
in the preface of book IV, ch. 12 of the Epitome of Copernican 
Astronomy. The ebb and tide of the sea elucidates the clearest 
proof of this knowledge. For further information, see my intro
duction in the Commentary on the Movements of the Planet Mars.
The Moon, set in the pole of the Atlantic Ocean, called the 
Southern Ocean, the Eastern Ocean, and the Indian Ocean, attracts 
the water circled around the globe of the Earth. This attraction
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occurs by enticement, so that the waters from all sides rush to a
spacious locality, not enclosed by the continents of the Earth,
but which is perpendicularly below the Moon, and lays bare the
coasts. While the waters are on their way, the Moon is going
away from the pole of one ocean. The Moon drives a mass of waters
against the western shore, and abandoned by a tractable force, is
poured back and in turn spreads over on to the eastern shore. In
my Harmonies (Bk IV, last chapter) I discussed another reason for
this ebb and tide of the sea which is also related to the one
above. However, this cause which I here touch upon suffices for
my present purpose. For if the Daemons are directed in no other
way except in the cone of the shadow, they are imagined to pushing
any body on high toward the vertex of the cone. Obviously, unless
the Moon is present at the same time and traveling through the
cone, nothing will help them; they will labor and sweat; in other
words, they will become fatigued. On the other hand, if they
undertake the work with a favorable Moon, its presence in the
shadow will help their inclination by the magnetic course of a
related body. See below n. 78.

63Behold, this is the other reason for the short length 
of time it takes to make this crossing, not because of the dura
tion of a longer eclipse, nor because of the body's nature, but
brought about by the mind of the transporters.

64The sentence belongs entirely to the allegory. Because
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eclipses are rare, remarkable and outstanding, the opportunity for 
observing them are rare. The science of astronomy (one of the 
spirits) is not usually learned from eclipses. Yet, there are 
philosophers, who cultivate all the physical sciences (namely, 
the family of these spirits) at a great cost. Those, I say, wait 
for the time of the Moon’s eclipses. They venture to use these 
as ladders for their ascent to the Moon, or they try to meddle 
with the study of nature and the courses of the stars. There are 
very few people who apply themselves to philosophy. Only one or 
two of these philosophers strives to further the goals of astron
omy.

65Although fiction had been added, I now return to the
study of the nature of bodies.

66I define gravity as a power similar to a magnetic force, 
a mutual attraction. The force of this attraction is greater in 
bodies close to each other, rather than those that are remote. As 
a consequence, they rather resist separation from one another, when
they are still close to each other.

67The thrust need not be strong when a body, that is pushed, 
yields easily. For this reason, a lead ball is struck more forc
ibly than a stone one, since there is more weight in lead; there
fore, greater resistance. Because bodies are heavy, they resist 
motion, and so the impact will be most violent the swifter the
thrus t.



58

Here, at least, I considered the acuteness of pain. 
Another person takes care of the traveler, lest he be destroyed
bit by bit, while he is sleeping or waking without ceasing.

69In bodies that are rolled up, those parts closest the 
driving sections are taxed more heavily, being pushed by the
weight and pressure of the rest crushing down against them.

70Our bodies are bathed by the heat of continual evapor
ation coming from the innermost part of the Earth. It collects 
either into rain or, through the night in the djsence of the Sun's 
hot beam, into dew and hoar frosts. If the skin is robbed of this 
external cooling vapor, it begins to shiver with cold. When the 
body loses its warmth, vapor emanates from the body by whose force 
it had been expelled. Already become frigid matter, the body it
self was frozen. The work of coagulation acquired motion against 
the body, whence cold shoots out, takes up the body and freezes 
it. Finally, cold sets in when the upper air, forsaken of the 
Sun's heat, is deprived of warmth. Just as this air is thinnest as 
long as it remains inactive, so also coldness of the smallest de
gree draws it in by itself. But motion adds to and brings about a 
certain force of density to it by its own proper effect, so that 
its impact upon a body or that of a body flying into it becomes 
more violent, denser, more penetrating and colder on account of 
its own minuteness. Coldness is an active quality, caused by the 
thickening of mat ter,'''which, as yet, I do not know if it has only
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been rigidly frozen by a privation. I leave it to others to ex
plain the transition from privation to active form. See this 
theory explained in my Optics. You see me labor as I follow 
through a comparison of light and of the color black. Help me to 
penetrate its cause.

^See note 57 above.
^^You say this is the only cause. Nature deserts me. I 

do not know whether it is pleasing to pass over to a joke in a 
serious consideration. The allegory also appears cold. That well- 
known Daemon, which is called astronomy, adequately supplies for 
the failure of life's necessities by an innate force of fiery heat
while watching frigidly.

73We should not overlook so suitable a reading as Aris
totle concerning the philosophers who throw themselves into Olym
pus, a mountain in Asia, in order to speculate.

74No doubt, when the body had been brought out from the 
orbit of Earth's magnetic force to such a great distance, the
magnetic force of the Moon's orbit now outweighs it.

75If the magnetic forces of the Earth and Moon have been
suspended by opposite forces, the result is the same as if a body
were not drawn any place. Then the body itself draws its members
as a unit, just as lesser parts to the whole body.

7 Not simply by a nod, since forces are still at work.
By reason of its matter, every body gains a certain sluggishness
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towards motion, which brings inertia to the body whenever it is 
placed outside drawing forces. Anyone who wishes to remove that 
body from its own place must overcome this force or this inertia.

^Namely, when the orbit of the Moon's magnetic force 
surpasses it in power because of its closeness. It has been 
pointed out that if any Earth mass, equal to the lunar globe, 
drawing in an equally strong manner, were so placed between each 
globe, so that there remains the same distance between each other; 
namely, of the bodies themselves between themselves; then each body 
would remain immobile by forces mutually excluding each other in 
different directions. In other words, the mass would be as it 
were 58 1/59 radii of the Earth away from the Earth and from the 
Moon 58/59 parts of a radius of the Earth. In the same way, at 
one time it will follow the motion of the Moon, at another the 
Moon will draw it because its power is overwhelming on account of
its closeness to it.

78It follows that it is of little use in the beginning, but
very much so close to the Moon. It helps those who exert themselves
to raise the body at a time when the Earth still exerts its power.
See n. 62 above.

79See numbers 67, 68, 69. Let the traveler see that he has 
arrived with body unharmed, so that he can now rise from sleep.
Here to combat natural passions, the allegory gives an approved 
medicine to drink to those who are bound by a vow of virginity so
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that they may be eager for continual and intensive speculation.
80 ^What has been said above in note 6 about the nature of

bodies is contrary and hostile, rather impossible.
81It pleased me greatly to find almost the same wording

in Plutarch.
82Because they are called spirits of darkness, as has been 

said above in note 55. Yet, the allegory compares the observation 
c£ eclipses to a journey through a shadow; political matters to 
the Sun; solitude and scholastic pretenses to the dark caverns of 
the Moon; continual speculation to a delay in caves; and persist
ence in studying eclipses. I was living in Prague, where there 
was no more apt place for observing the Sun's diameter than the 
underground beer cellar from whose floor I used to arrange a tele
scope through an opening through the ceiling, as I described it in 
my Optics. I directed it into the midday Sun on days of the 
summer solstices. The following note (which is lacking) expands
more at length this part of the allegory.

83.
84
This note is lacking.
This happens on the 7th and 8th day after the eclipses

of the Moon as will be seen below.
85Total eclipses of the Sun are more frequent that those

of the Moon.
86The joke is discussed more at length above in note 55. 

If you assumed it for the allegory, you would in turn induce the
predictions of lunar eclipses. You would derive these pre
dictions from speculation, which rests upon the observation of
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lunar eclipses.
87If this is true, that the radius of the Sun is to the 

radius of Saturn's orbit as these are to the radius of fixed 
stars, as I deduced a priori in my Epitome of Astronomy, book IV; 
so it happens that the radius of the Saturnian heaven is scarcely 
1/2,000th of the radius of the fixed stars' orbit. Of the heaven, 
in which Earth is found with the Moon, scarcely 1/20,000th of the 
radius of the lunar orbit is l/59th of the radius of the said 
heaven. The distances of the Earth from fixed stars vary not more 
than 1/10,000th. The Moon's digressions add about l/30th of so 
small a variation. And so every digression of the Moon from fixed
stars is nearly insensible.

88Since the Moon always turns its spots toward us, the 
Earth-dwellers, we understand that the Moon travels around the 
Earth, as if a thread bound them together. The upper part of 
the Moon never views the Earth while its lower part or hemisphere
always sees the Earth.

89 90’ What we Earth-dwellers call Earth; it is permissible, 
by a flight of the imagination, to say that Moon-dwellers call 
this their Volva. Just as we designate our nocturnal luminary 
by the Hebrew word Lebhana from its white color, and Luna (Moon) 
in the Etruscan dialect (derived from the Punic, I believe), it 
surely appears visible to us as we turn around on Earth. It is 
equally true that the Moon-dwellers have attributed the name of
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our earth, which they can see from a place of this Moon, as having 
sprung from a kind of apparition. That orbit appears to them in 
the heavens with perpetual rolling motion around its immobile 
axis. It is possible to give evidence of this rolling motion from 
the variety of its spots, as will be shown later. It may be called 
the Volva from this turning, so that they can be called both of 
the subvolva or subvolvans who see their Volva and the privolvans,
who are deprived of the sight of their Volva.

91 .We on Earth s globe imagine that the poles of the world 
are those two points of the orbit of fixed stars that are mutually 
opposite each other, in which the axis of the Earth falls into 
two planes. We look upon these two points as immobile in view of 
first motion. These two points are not considered by Moon-dwellers 
as the world's poles. The star-studded heavens do not appear to 
them for such a brief space of time because we estimate that we 
are not rolled around them in 24 hours. On the other hand, the 
axis of a lunar body at right angles to the plane of the ecliptic; 
or, as it were prolonged, it falls into the points of fixed stars 
next to the poles of the ecliptic. For Moon-dwellers these are the 
poles of the world because the orbit of fixed stars lasts for that 
space of time which we call a month, during which these revolve 
around this axis. On that account the orbit itself of the Moon 
turns around this, its own axis and its two extremities, as if 
they were immobile to a place. Although the Moon's orbit and in
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it, even this axis, is revolved around the orbit of the Earth in 
a month’s time; yet, it remains parallel to itself in every po
sition and there it shows in one revolution almost the same points 
of the fixed stars because the size of the Moon’s orbit remains 
imperceptible when compared to the orbit of fixed stars. Since the 
circle divisor passes through these poles of the Moon's orbit, it 
is evident from this, because the same signs of the Moon are ob
served by the Earth during the whole time of the monthly circuit.
As long as we consider the Moon's orbit as immobile, so long is it
really turning around these said points.

92\ Because the Moon's globe goes around the Earth in such 
a way that it turns toward the same hemisphere of this Earth which 
you could say is in the entrance of this orbit. It is clear that 
the Moon, when she lies between the Sun and the Earth, appears new 
to us or crescent; then turns her back to the Sun and turns thin 
from the Sun. But when we have a full Moon; that is, when we are 
interpositioned between the Sun, the Moon turns her back to fixed 
stars, turning from the Sun, shows her gateway to the Sun and the 
Earth. The Sun's presence brings the day; its absence brings 
night. This can be observed throughout the world. Therefore, 
both have their day and night, but not so brief a night as we 
have. The Moon-dwellers consume one of our months while for them 
it takes only one day and one night.

-̂̂ Variations of days and nights outside the days of the
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equinoxes occur to us from the fact that the world's poles seem
to us to differ from the poles of the ecliptic. Lunar bodies lack
those poles of the world which we have, whereas they have them
close to the poles of the ecliptic. If there are any differences
from their small distance from the poles of the ecliptic, it cannot
be compared to ours and surely is not perceptible. The Moon has
almost perpetual equinoxes throughout their globe, just as on
Earth on the day of the equinox there is an equinox throughout
the whole globe of the Earth.

94In my Journals the double half-moon phase of the Moon 
differs from its quadrature with the Sun by a space of 2.10' hours 
of our time. This happens because the proportion of the Moon's 
orb to the circuit of the Sun (or Earth) is a relation of 1 to 59; 
namely, in its apogee. For those who dwell in the central parts 
of the Subvolva, day begins when the place of the Moon's orbit finds 
itself in the circle of the Moon's illumination, which forms a 
phase, and not when the center of the Moon's circle turns in the 
quadrature of the Sun. Wherefore, when the Moon comes closer to 
the Sun than the Earth in both phases, part of the Moon's orbit, led 
around the Earth in an outward position from these terminal points, 
the part inwardly connected between the Earth and the Sun is longer. 
That part which lies outside the central points of the SubvoIvans 
have night. The Subvolvans, therefore, have day; the Privolvans 
have night, except for the semi-monthly period we estimated to be
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around 4 of our hours equally divided for these of night and those 
of day. What I have said concerning the central parts of the hemi
sphere pertain to sunrise and sunset with only this variation, that 
whatever places are removed by as many degrees of longitude from 
the middle as the Moon's orbit rises above that position, in which
the day begins in the middle.

95Just as on the day of an equinox, it happens on Earth's
globe at the pole itself.

96Behold the reason for the whole dream; namely, the argu
ment for the Earth's motion. In other words, it is rather the de
struction of the argument against the Earth's motion that has been
constructed from observation.

97 If we define day as the presence of the Sun, the Sun 
is present in those places which are considered illumined by its 
light. It is true that for 15 entire days we see the same works 
of the Moon in the middle of its body as continually illuminated, 
without a night's interval. If we stand in one place, we will 
see the full Moon for more than 16 hours and when it hides from 
us under the horizon, it appears to others on account of the 
Earth's roundness. Their day lasts 15 of our nights; their night
14 or more of ours.

98If we on Earth, not only people in general, but even 
astronomers, count 8 years 99 months, or 19 years 235 months, 
although natural lunations are not mixed with our negotiations
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by the same necessity, can we suppose that lunar-dwellers, whom
we presume to exist, observe as many days and nights as we do, if
there is any one capable of numbering, since they do not have any
other day? If the same heavenly bodies arise exactly in their
original order, then they have precisely a 19-year cycle.

99Understand that they are called Medivolvans as we call 
ours meridians. Whereas we have very many meridians, they have 
only one Medivolva; namely, only through two points of the hemi
spheres, designated by a Volva, exactly opposite each other. These 
Medivolvas do not have the same functions as our meridians, but 
have their own lunars close to meridians, drawn through poles and 
vertices of places, associates; as it were, Medivolvan middles of 
all things. Our Earth's meridians have no natural principle.
Their meridians have a principle; namely, the Medivolvan middle 
of all things. The Sun and the Volva fall together into it at the 
same moment and into other meridians not at the same moment, but 
at distinct moments.

1(̂ Since the Moon is a globe or circle, all heavy lunar 
bodies will seek its center and bodies stand at right angles of 
the globe's surface. It falls into that point through their 
connected marks right from the center of the lunar globe. What
ever stars vary from that point will be seen to deviate from the 
zenith of the observer brought on the Moon. This is the estab
lished foundation of the mental image for the equator between
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poles of the middle and the decline of the Sun away from the zenith 
of places. Because through an entire year the Sun does not daily 
cross the zenith of those who live on the equator, but only on 
the day of the equinox, it follows that the axis of the lunar 
globe, around which it is turned, is not parallel to the axis of 
the ecliptic, but is inclined toward it. In other words, it is 
raised at right angles above the plane of the Moon's orbit which 
passes through it at any time so that, inclined toward the ecliptic, 
the Moon's axis inclines toward the axis of the ecliptic.

101The Moon's nodes, following retrograde motion, make 
their circuit in 19 years, meet the Sun and thus also go around 
their boundaries at the same time. The poles of the Moon's orbit 
which heavenly bodies have instead of the world's poles are in a 
small circle whose diameter has 5°. Therefore, they complete 20 
tropical years in 19 star-years. And so in 9% star-years, that is, 
10 tropical years, their 10th summer, they are beginning to border 
on the Sun as it turns in the constellation of Capricorn. The 
same thing happens to us on Earth, but much later. 2,000 years 
ago when our summer occurred the Sun was in the constellation 
Cancer, and Serius was rising with the Sun. Today our summer sets 
out in the constellation Gemini, although the twelfth part of the 
zodiac retains the ancient name of Cancer.

10^0f these 6 days only one or two really belong to 
summer. The others rest at both ends and equal one equinoctial
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day.

103I almost refrain from calling these temperate. There
is no tempering on the Moon, as shall be apparent.

104The zodiac is common to them and us. The annual motion 
of the Earth around the Sun defines our zodiac. The Moon itself 
circumscribes our Earth as we encircle it. There is the same 
cause for imagining a zodiac for both.

1Q5,These facts are correlated to those mentioned in note 
101. If it does not concern us, still it is reasonable that con
sideration of a tropical year is greater regarding lunar bodies 
than with respect to the tropical year itself.

Look here at the hypothesis of the small book, and learn 
those what are the most important facts of the whole world; 
namely, 12 celestial signs, solstices, equinoxes, tropical and 
sidereal years, constellations, the equator, colures, the tropics, 
polar regions, poles of the world. All these things are based on 
this very narrow globe of the Earth and they exist only in the 
imagination of Earth-dwellers, so that we would have to conceive
all things as changed, should we be transferred to another globe.

106This is true because the Moon's orbit or its distance 
from the Earth in its apogee is l/59th the distance between the 
Sun and Earth. It follows that when the PrivoIvans have the Sun 
on their own meridian, they come closer to the Sun than the 
Earth by l/59th part of the whole. But when the SubvoIvans have
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the Sun, the PrivoIvans are further removed from it. The full 
Moon is 60 parts away from the Sun, 59 parts from the Earth, and 
58 parts from the new Moon. When the distance decreases, the ap
pearance of the Sun increases. In quadratures, the Moon and the 
Earth are equally distant from the Sun. In quadratures, we said 
that the Sun rises and sets in the middle parts of the Privolva,
rather than of the Subvolva.

107Viewing it from the Earth, the Moon descends about 
5° from the ecliptic to either side. Viewing it from the Sun, it 
descends just as many minutes; the proportion of orbits is a little
more than 604.

108When the Privolvans see the Sun at midday, they are 
nearer to the Sun than to the Earth; when the Subvolvans do, they 
are further removed by a little more than a 60th part, and, there
fore, the Subvolvans are further removed than the Privolvans by 
about a 30th part of the whole. Actually, if the Sun digresses 
at most 5’30", it will decline 5'20" to the Subvolvans. These 
measurements are not spoken of as if that variation is noticeably 
great, because on Earth, it is almost impossible for us to observe 
the 6th part of a second, but in order that the notion of some 
greater variation be eliminated from the motion of the latitude of 
the Moon. If I were to retain that proportion of orbits, which 
Ptolemy and the ancients have handed down, this digression would 
project to about 15 seconds.
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Because the Earth and the Moon go around the Sun in an 
annual motion, the Moon at the same time goes around the Earth, 
it happens that coming as a median between the Sun and the Earth 
as we observe the new Moon, the Moon moves in the opposite direction 
from the Earth. It does not move opposite only as much as the 
Earth advances. For the Earth completes daily the 365th part of 
its orbit, the Moon only the 30th part of its orbit, because it is 
a little more than the 60th part of the Earth's. Therefore, 
l/30th times l/60th part of the Moon equals around l/1800th part 
of the whole journey of the Earth and thus the 5th part of 1/365. 
When we consider the Moon as full, it accomplishes 6/5 parts as 
compared with the Earth; but, when it is new, 4/5th, and, thus, 
here its motion is l/6th. But the reader must be cautioned that 
the Dream had been written before the ultimate completion of the 
proportion of the orbits, when I still accepted with the ancients 
that the Sun was 1200 radii of the Earth distance; and the Moon,
60; and, therefore, the proportion of the orbits was not l/60th 
but l/20th. When the orbit of the Moon is set, such that it is 
the l/20th of the orbit of the Earth, and therefore the l/30th of 
this l/20th; namely, in a day, then it is the l/600th of the orbit 
of the Earth, and thus more than half of the diurnal motion of the 
Earth. This consideration is left from the diurnal advancement of 
the Earth under fixed stars. What is left to the new Moon, I say, 
is less than 1/2, which is almost nothing. What is added to the

109
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full Moon is more than 1%; that is, the full Moon is moved more 
swiftly than the new, more than quadrupled. When Moon-dwellers 
believe that the Moon is motionless, the Sun, on the other hand, 
will seem to retain this motion and this unequal rate of its pro
gress. Note 152 refers to this.

110The daily movement of the Earth in a larger orbit is 
more simply transferred by Earth-dwellers to the Sun which is by 
itself inwardly immobile. The movement of the Moon is established 
by Moon-dwellers from the annual movement of the Earth and the 
monthly movement of the Moon, going around the Sun. It is more 
confusedly transferred to Mercury, Venus, Mars; namely, with the 
involution of its own proper movements. For if the Earth and the 
Moon were altogether immobile from their annual motion and the 
Moon from its monthly movement; none the less, these would seem 
to be moving to a planet. Thus Mars goes through the whole zodiac 
in the slowest motion when it is with the Sun, and swiftest in its 
opposite motion. Venus and Mercury do not travel through the 
whole zodiac but into the vicinity of the Sun they would seem to 
move in a reciprocal motion in fixed degrees, now preceding, now 
following the Sun. For Earth-dwellers and Moon-dwellers, those 
movements by which the Earth and Moon are carried seem to join
their own appearances to the Sun.

IllIf the motions by which the Moon is moved will be 
transferred to the constellations from the deception of visual
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appearance; surely, among the Moon's motions there remains that one 
which returns the Moon slow in its apogee, swift in its perigee.
It happens that the full Moon is slowest, now new, now cleft and 
in every successive phase. When the Moon is full, the medians of 
the SubvoIvans estimate that the hour is a meridian, and when it 
is new, the hour of the middle of the night is just the opposite
for the Privolva.

112That is how great the motion of the apogee through the
zodiac.

113Assume that an upright, standing at right angles, 
through the center of the Earth, by connecting the centers of the 
Sun and the Earth, would bisect the arcs of the Moon's orbit during 
the day: for example, of the Privolvans. By night, the inequality 
of the Moon is certainly greatest in quadratures at 7%°, or 
doubled at 15°. An arc, therefore, which has its apogee or its 
own center, is brought about in 195°, of the time leaving behind 
165° of time. In like manner, it is as if you were to say that 
our night was 13 hours long, and in turn, our day would have 11 
hours, or vice versa; even if they had another number for their 
hours.

114The slowness springs from the position of the Moon at 
apogee. When we Earth-dwellers have the full Moon, the central 
parts of the Privolva at that time have the middle of the night.
If the full Moon and the apogee coincide, the Privolva has a very
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long night, but if the new Moon happens to be at apogee, the Pri
volvans' days are more equal to a night since contrary forces
mutually exclude each other.

115If you maintain that living things are on the Moon, 
you will admit evaporations from the Moon’s body to sustain and 
warm them. This vapor, surrounded by cold, is forced into snowy
chips which is the formation of hoarfrosts.

116In a dream, freedom of mixing up that which was never 
in the senses is sometimes required. At present, it is necessary 
to make winds arise from that place where ethereal winds of the 
orbit meet. I recalled that I did not reject that cause among 
acceptable reasons why the early morning hours are more pleasant 
and healthy for all things, living creatures and those springing 
out of Earth. Nor did I overlook the reason why the snows last 
for many years on the highest mountain peaks, even in the Torrid 
Zone.

117I allow only 14 of our days for the Privolvans' day, 
and 15 to their night because the lines AE and AD, drawn from the 
center of the Sun at A to the point of tangency E and AD of the 
Moon's orbit, divide its exterior section EGD from its interior ECD, 
establishing this one longer than that conformably with the measure
ment of the orbits' proportion, about 4°. Surely, the total ex
terior are of the Privolvans has its mid-parts in the Moon's sha
dow; that is, they are illumined in the two points of contact at
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E and D, the first and last rays of the Sun, and they take over
those in the total interior arc of the orbit ECD (see figure 1). 

118We see the Sun from the Earth at a quantity of 30'.
In a new Moon, the Moon comes about a 59th part or a little less 
than that closer to the Sun than we and our Earth. In that hemi
sphere which is then illumined by the Sun, the Sun appears just a 
little larger; that is, about half a second. The ancients believed 
that the proportion of orbs was much smaller; namely, a proportion 
that would be one to eighteen, which would equal a little less
than two seconds.

1194As above in note 109, the Sun in its midday is l/3rd 
slower at the Privolvans' medians than at the Subvolvans1 in 
theirs.

120We posit those statements which we mentioned in note 116.
Certainly, in the new Moon, the Moon rubs more smoothly against the
ethereal air than the Earth, by l/5th, more smoothly than itself
in full Moon by l/3rd.

121I maintain that it is almost twice as long. In apogee 
the distance of the Sun from the Earth is 101,800 and in perigee 
the distance of Mars from the Sun is 138,243. If the Earth at 
aphelion were joined to Mars at perihelion in the same longitude, 
there would remain a distance of 36,443. Suppose now, according to 
the opinion of the ancients, that the Moon's orbit is all of the
l/18th of the Sun's orbit because of its diameter; so also, the
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full Moon vhen the Privolvans have Mars closest at midnight. 
l/18th of 101,800 is 5,655, according to which they would come much 
closer to Mars than we Earth-dwellers. But the proportion of this 
to 36,443 is still less than l/6th. Furthermore, in our full Moon 
and their full Volva, the Subvolvans would see Mars smaller, as 
less than 3 times smaller, than the Privolvans in our full Moon, at 
midnight.

That proportion of orbs is more exact than the one I used 
in Rudolphine Tables. Therefore, the Moon’s approach to Mars is 
not the l/21st part of the Sun’s distance, and the difference of 
appearances with the former and the latter is a little less than
11th part of the whole.

122The digressions of Venus and Mercury from the Sun can 
be observed from the Subvolvans' central portions, but in such a 
position to the Moon that does not much separate in any other way 
from the Sun, than Earth itself. But to those who inhabit the di
visor, the Sun appears on the horizon when the Moon is either 
full and then very remote from the Sun, or new and then very close 
to the Sun. The digressions of those planets are seen either just 
before sunrise or just after sunset, particularly of Mercury.
There is in the true proportion of orbits a difference of about 
l/30th of the whole of the intervals of the Sun and the perpen
diculars of the Moon. Therefore, there are not much more than 
these digressions.
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Just as Venus appears larger to Moon-dwellers than to 
Earth-dwellers, Venus should be closest to Earth and the Moon to 
the Sun. But when the Moon is closest to the Sun in our new Moon, 
the Subvolvans’ medians see neither the Sun nor Venus because 
they are at the point of midnight. The sight of this phenomenon is 
left to those who inhabit the divisor. The Subvolvans find the 
difference of Venus' appearance a little more evident than the 
Privolvans of Mars (even if these divisor-dwellers can see both), 
because in the closest approach of Venus and Earth there still 
exists an interval of 25,300, whose diameter (as it was 36,443
less than that of Mars) is a greater ratio than that of the Moon.

124The Divisor circle has been defined above as one that 
crosses through the poles of the Moon’s monthly conversion. The 
Moon's orbit has its latitude here to the North, and from here to 
the South, and the axis is placed at right angles to meet the ex
tremities of its pole in the plane of the orbit’s eccentric. Al
though neither of the Moon's poles is closer than the other and 
neither is favorable to the Sun, it does happen that the pole of 
our ecliptic, which they consider as their mean-ecliptics, differs 
from the pole of the Moon’s orbit in that the Moon goes around 
the Earth in a space of 19 years. Since the position of Venus 
is needed between the Earth and the Sun, she must be that Venus 
is then seen not through the extension of her longitude, but 
only through her latitude. But her southern boundary is in the
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sign of Pisces, the interval not long before her aphelion, in 
the beginning of Aquarius. It is then seen from the Earth and 
the Moon in the opposite signs of Leo and Virgo. If then the 
Moon's pole inclines toward these signs of the ecliptic median, it 
swings toward the north. It tends more to the right and evidently 
it can see Venus beneath the Sun through its latitude, for the
latitude itself is greater at aphelion than at perihelion.

125Understand that they fail to see the Moon as it is 
hurrying between the constellations. They see it as we see our
Earth because they live on it, as we have already imagined.

126\ It concerns the visible diameters, not the true ones.
Therefore, at the Moon's apogee the visible radius is 15'; but 
the parallaxis of the Moon in the same position is 58'22" which 
is a little less than 60, the quadruple of 15'. It is the Moon's 
parallaxis, insofar as it would show the Earth's radius if there 
were an eye on the Moon. This proportion is a little less than 
4 times as much, which if doubled becomes a little less than 16 
times; that is, more than the 15 times that of the appearing 
disks.

58'22" Logarithm 2,761
15' 0"______ _̂________ 138,629
The proportion is: 135,868
That is: 271,736

(The above is taken from Chiliade. Part 60, Vol. VII, p. 391ff.)
This number as the logarithm shows is 3'58". Therefore,
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if the disk of the Earth is 60', that of the Moon is 3'58". Since 
4'0" is the l/15th times 60', then the proportion is a little 
larger.

127Because the Moon always turns the same spots toward the 
Earth, the line connecting the centers of the Earth and Moon al
ways pierces the surface of the Moon on the same spot. And those 
who inhabit that spot always have our Earth, or their Volva at 
their zenith. Any place is away from that spot by as many degrees 
of the great circle as there are degrees as the Volva is seen to
decline away from its zenith.

128In a month’s time some periodic return of the Moon's 
body takes place, for in a complete circuit it turns the same face 
towards the Earth, which establishes for us the perpetual constancy 
of the spots. Because the Earth, the Volva, that is, seems to go 
through the whole zodiac in a month, the Moon's face travels 
around with it, turning itself now facing Cancer, than its op
posite sign of Capricorn, which is converti which means "to be 
turned around." For Moon-dwellers the Moon doesn't seem to ro
tate, but to be at rest, just as our Earth seems immobile to us. 
Therefore, instead of the Moon, the heavens themselves appear 
to rotate in the opposite direction. It follows, then, that 
the two points of the heavens around which the heavens seem to 
rotate for them each month seem to be immobile. These points 
are called poles.



80
If the Moon's axis remained parallel to the Earth's 

Its entire circuit, now and then we would see new spots 
around the Moon's northern or southern edge; naturally, when they 
observe the Moon opposite the Sun in Cancer or Capricorn. A line 
drawn from the Earth's center through the Torrid Zone's boundary 
and running to meet the zodiac in one of the two points of the 
solstices cuts the Earth's axis at unequal angles. The line 
would also cut its parallel, the Moon's axis, at the same angles. 
Wherefore, the second of the poles would appear to our sight and 
during the opposite time of the year. When this one does not ap
pear, then the axis of the Moon's globe is not parallel to the 
Earth's axis, but is perpetually cut at right angles by a line 
from the Earth s center. It does not stretch to those points in 
which the Earth s axis extends. The Earth's axis extends to 
those poles which we call the poles of the world; the Moon's
axis does not extend to them.

130The poles of periodical return and of monthly rotation 
of the Moon's globe are not the same as the poles of the ecliptic, 
but the Moon's poles go around those of the ecliptic in small

whose radii of which measure 5^ and completes one circuit 
against the order of signs in the space of 19 years, as follows. 
Since they do not digress beyond 5° from the pole of the ecliptic, 
they are said to be around the Moon's poles and thus around those 
fixed stars, which are indices of the poles of the ecliptic.

129
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131Even if the Moon describes its orbit by revolution, 

whose poles we treat, the spheres of every circle of the largest 
pole separate the always perfect quadrants from all the parts of 
the circumference, but the Moon's orbit is not a perfect circle.
The latitudes of this orbit are increased more than in quadrants; 
that is, that orbit makes a longer digression toward the poles 
which it complies with in syzygies; and so, not quite in full 
quadrant, but almost in quadrant it is distant from those poles of 
the syzygies. Such is the journey to the Moon, full of windings 
and turnings around the Earth, as if it were immobile in the center 
of the world. Moon-dwellers xdio inhabit the Moon think their
abode is motionless but that this Earth, their Volva, has motion.

132It has been said in note 127 that every very large 
circle, which is drawn through the Volva, enjoys an immobile Volva 
and its different degrees are distinguished by the different alti
tudes of the Volva. There is between the largest circles and the 
one which falls midway between the Moon's poles from sunset to 
sunrise. Because of that midpoint the distinction of places could 
be made according to the degrees of the Volva's altitude to the 
west or the east. This is the difference of meridians or of long
itude .

133The altitude of the pole of lunar bodies has the same, 
or not much different, means of observation as those on Earth.
This pole's altitude can serve equally for the altitude of places
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under all meridians because all concur in the poles of lunar bodies. 
Still the Volva's altitude is the most procurable of observation, 
but it does not serve equally for all meridians to set the latitude 
of a place. The Volva's altitude also gives the latitude of a 
place only under that middle of all meridians which is drawn per
petually through the Volva which lies in its semicircle only, which 
divides the middle of the Subvolvans. Beyond this prime meridian 
the increase ought to come near the Volva's altitude, adding its 
elongation from the prime meridian. We Earth-dwellers use the same 
increase when we study the altitude of our pole from the Sun's
altitude set in equinox, turning outside the meridian.

134We have the eclipses and the passages of the Moon in 
front of fixed stars, that is a painstaking and very uncertain 
method. Furthermore, the declination of the magnet from the merid
ian at the time when I wrote my lunar astronomy was in some repute, 
as if this method were apt to universally prove the latitudes of 
places. About that time the Mecometria of a certain Frenchman came 
to light. But the magnetic philosophy of William Gilbert and his 
frequent experimentation more diligently considered proved con
clusively those ineffectual and groundless attempts. The point 
outside the subpoles toward which a magnetic line tends is un
certain on Earth's globe, but there are lofty mountainous districts 
of each region toward which something is allured by a little strip
of land.
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You have here the foundation of a primary hypothesis 
with full force. We Earth-dwellers think that the surface upon 
which we stand and that those globes on top of towers are immobile 
and that the stars cross those globes as they progress from east 
to west. But neither diminishes nor adds to the truth. Moon- 
dwellers think that their own lunar surface also is the globe of 
their Volva suspended on high standing over it, although we are
certain that the Moon is one of the mobile planets.

136This is true not only of the least inconspicuous, but 
also of proofs of the first order. One of their long nights is 
equal to 15 of ours, and during it, the 25th part of the zodiac; 
that is, 14° is seen to go across their Volva because almost 
25% natural months are included in one year. In 14° there happen 
to be some suitable fixed stars, as there are some interspersed
throughout the heavens.

137Whatever the Moon hides from us Earth-dwellers at any 
time, the Moon-dwellers' Volva; that is, our Earth, conceals for 
Moon-dwellers in the opposite point of time. Look at the 
Journals, which I edited for years to come, and you will find in 
its conclusion this complete change of fixed stars (Vol. VII, p. 
618ff.). Any fixed star is completely hidden by the Moon for many 
months of an entire year and it remains free the following year 
while another, in turn, submits to the same fate.

138The Moon's center digresses 5°18' from the narrow
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path of the ecliptic. On account of the parallaxis about 15' 
are added to this arc because the Moon's radius is a little greater 
than 1/4th of the Earth's radius. The Volva's visible radius 
occupies almost four times the Moon's visible radius, so that it 
is so much greater insofar as the parallaxis is smaller in the 
same proportion as the true radius. Thus, on both sides the sum
is reckoned together to be about 6-1/3°.

139It is more often returned to the same position, but 
not in the same order, except after the completion of an exact 
cycle. The cause of this change is the circuit of the Moon's nodes
in the same number of years in the reverse order of the signs.

140For a good view of this, see a good diagram in my
Epitome of Astronomy, page 560 (Vol. VI, p.364).

141If, when the day of the new Moon has scarcely advanced 
by a few hours from the rays of the Sun, we can frequently see the 
Moon not only when one of its horns has been illumined, but clear
ly its whole body, the Earth accomplishes it by the illumination 
of the Moon's hemisphere turned away from the Sun. For the Earth 
then turns a full circle toward the Moon illumined by the Sun, re
flecting the Sun's light to the Moon. The analogy teaches that 
Moon-dwellers do not see the difference in their Volva, which is 
our Earth. When the new Volva takes place, the full Moon, in turn, 
takes place for us Earth-dwellers. The full Moon adorns the Earth 
(the Moon-dwellers' Volva) with so much brilliance, especially on



85

wintry nights, when the Moon in the sign of Cancer irradiates our 
Earth from on high. The above, as I say, is well-known to all.
He who affirms it does not say anything absurd. In the Moon's 
light itself, which at night allows us to see the mountains and 
neighboring surfaces, the same surface of the Earth (the Moon- 
dwellers' Volva) is seen even from the Moon. Although the Moon 
receives and reflects scarcely the l/15th of its light which the 
Earth receives from the same Sun; yet, the Earth's face, in turn, 
is itself 15° wider to Moon-dwellers than the Moon to Earth-dwellers. 
Therefore, compensation is made. Now, add a shining horn, which, 
on account of its digression in latitude from the Sun's path, 
again the Volva appears 15 times clearer to Moon-dwellers than the 
Moon shows itself to us Earth-dwellers. The word almost refers 
especially to this horn of the Volva. When there is no latitude 
the horn has no residue in the moment of uniting.

iq-zTo other places on the Moon, the Sun and Volva appear 
at the same moment of the new Volva; when it is not seen, it 
happens because of vision. This happens because of the brilliance 
of the Sun's presence when the little horn of the Moon, which is a 
residue to it on account of the latitude, is not seen. But to 
those who dwell between the poles of the Moon's and the Sun's 
paths, the Sun is beneath its horizon at the very moment of mid
day; the Moon a little above the horizon; therefore, it is so 
much the more clearly visible.
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If the beginning of a day is considered as that which 
first puts the Sun on the horizon as the Moon rests in E, the first 
quadrant, when the angle AEB is at right angle to the lines con
necting the centers of the sun, A, and the Earth, B, and of the 
angles made up of lines tangent to the body of the Moon, AL, will 
form very nearly right angles. Now if the radius has touched the 
surface of the Earth from the center of the Sun, the Sun will seem 
to be on the horizon of that place on the Earth which the point 
of tangency indicates. For the same reason, the Sun will appear 
to be on the horizon in place of the Moon L, which is touched by 
AL, and a straight line drawn to the Earth from E, the center of 
the Moon, through the point of tangency, L, will mark the zenith of 
that lunar phase. Therefore, for some will see the Volva in their 
zenith; for others the Sun is seen on their horizon; that is, they 
have the beginning of their day.

turn, for some Moon-dwellers at the time of their 
quarter, the Volva appears on the horizon at 0, the radii of the 
Volva BO in their region are tangent to the orbit of the Moon.
A straight line E0 projected from the center of Moon, E, through 
the point of tangency 0 forms a right angle at 0. Therefore, since 
this contact point stretches itself into almost a full circle, al
most the largest of a lunar body, there will be some point on it 
through which a line drawn from E will incline toward the ecliptic. 
(See figure 1)T! Let this be 0. For places lying along the ecliptic,

143
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the poles of the ecliptic are on the horizon. If it is the time
of the quadrant because EOB is a right angle in its oscillation,
it is necessary for such a place 0, which has both the poles of the
ecliptic and the Volva on the horizon, that the line E0 comes very
close to the Sun, and thus the Sun inclines over very close to the
zenith and the hour should be that of noon.

145The Earth s globe really moves out of place and travels 
through the zodiac in the space of a year, but the Moon-dwellers 
surely consider that it rests in one place because they have no 
props that enable the senses to mark this motion. They think 
rather that the Sun completes that motion into the opposite plane 
in 12% of their days and their nights because the same happens to 
us Earth-dwellers with regard to the same Sun.

146ihe Earth's globe turns on its axis once in the course 
of a day. This motion of the Earth is visible to the eyes of 
Moon-dwellers. They have no apparent reason for suspecting that 
the Volva's orbit is making the round of its axis, but rather that 
the whole world (a popular opinion which we hold) and with it their 
own dwelling place, the Moon travels around the Volva. They view 
alternately all the parts of its orbit, although this is rather the 
truth of the matter. Take the example in the appearance of the 
Sun's spots. We see them go around the Sun's body in about 26 
days. Who could ever come to that opinion that the Sun's spots 
are at rest and that our ship, which is called Earth, carries us 
around the Sun in a short space of time, successively bringing into
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our view different parts and spots of its surface? The Copernicans 
themselves, who are persuaded that the earth travels around the sun 
in one year, are certain from the fact itself that earth does not 
complete this journey in 26 days. But there are contradictory 
theories. This is an incontestable argument that proves this to 
us; namely, that the Sun rotates. Moon-dwellers bear witness to 
the fact that their Volva revolves around their axis. Whether 
their view is faulty or affirms a certain truth, whatever you wish, 
the testimony shows that the Moon-dwellers, if there are any, 
surely must be persuaded that their Volva rotates. Insofar as it 
attains that more hidden scope of this tale, a pleasant answer is 
available to us. All proclaim that the movements of planets around 
the Earth has been placed before their eyes while the Earth is im
mobile. I reply that the gyration of our Earth, their Volva, seen 
by Moon-dwellers while the Moon does not move. If they should main 
tain that the lunatic senses of my Moon-dwellers were deceived, I 
should, with equal right, reply that the natural senses of Earth- 
dwellers, deprived of reason, were equally deceived.

l^From the spots of the Moon we can infer that her surface 
is composed of watery and arid places. This is not an empty con
clusion. We prove by most valid optical principles that there is 
a connection between the roughness and uniformity of its surface, 
and the variety of spots and light. Thus, those bright parts re
present high mountainous areas, whereas those that are dense re-
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present flat and shallow places. Thus follows the separation of 
lands and seas. Such are the conclusions we Earth-dwellers draw 
concerning the surface of the Moon's globe.

From an exchange of the same argument I, in turn, attri
bute to my Moon-dwellers the fact that because in full light Moon- 
dwellers see the spots, then the Earth's surface has both moun
tainous and flat areas. (See note 154.)

148As regards its center, the Earth's surface gyrates 
around its axis from west to east. But as regards Moon-dwelling 
spectators, the part of the Moon's orbit which is turned toward 
them seems to move from east to west. It is derived from the 
axiom found in Aristotle's Mechanics, namely, that the opposite 
parts of a circle (or of a globe upon being examined) seem to 
travel in the opposite directions when seen from the periphery
of the circle.

149If the Sun s presence must be called day, its absence 
must be called night; for the daily delay of the Sun on the hor
izon of lunar places is sufficient to need further subdivision into 
smaller parts. If our day is compared with their night, which is, 
after all, the l/29th of the Moon's day and night; and I say if 
it is a little less if there is even a very small delay, it is sub
divided into 24 parts for convenience, how much more that long day 
will have need of division. Nature forsakes us Earth-dwellers so 
that what man's mind and judgment observes, cannot be discerned with
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his eyes, for there is nothing anywhere that has been whirled round 
for the space of one hour that returns to its former position.
But on the Moon, the Subvolvans see this movement of their Volva 
around its own axis meeting their eyes which returns the same ar
rangement of the Volva's spots and completes it 4 times within one 
lunar night. As a consequence, it seems unlikely that Moon-dwellers 
overlook this consideration. From these considerations can be 
judged the extreme indigence and loneliness of the Privolvans, so 
that those who are deprived of the sight of their Volva also lack
this means for distinguishing time.

150Three restorations of the Earth's or the Volva's sur
face must at present be pointed out: the first, when the same spot 
on the surface is restored under the same fixed star, this rotation 
is just a little shorter than one of our natural days and nights; 
the second, when the line through the Sun's and the Earth's centers 
from the same region of the Earth returns to its former position, 
this equals and causes a natural day and night; the third, when the 
line from the Earth's center through the Moon's center, returns to 
its former position, the Volva's spots return to the Moon-dwellers' 
view. Compute its longitude at the 3rd rotation in the following 
manner. In 76 years there are 940 lunations while fixed stars have 
completed 1,465 times 19 rotations; that is, 27,835 rotations, 
or 10,020,600 degrees. Because 27,759 of our days are spent in 
this space of time, subtract 940 lunations and 26,819 is the re-
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mainder. The same spots of the Volva are restored to the sight of 
the Moon-dwellers just as many times. Divide the sum of the de
grees by 26,819 and the quotient will be 373-2/3. Insofar as 
Moon-dwellers see that the order of the Volva's spots are restored, 
the Equator slips by as many times. One hour for Moon-dwellers is 
equal to one day and night of our time plus a little more than
l/30th; that is, almost 25 of our hours.

151The same rotation of the Earth brings forth to us Earth- 
dwellers the idea of a prime mover whose motion astronomers con
ceive as perpetually uniform.

152x See note 109 for the matter and the cause of this in
equality of the Sun's motion, such as Moon-dwellers observe it.

153The two halves are two parts of the Earth; the first, 
the Old World containing Europe, Asia and Africa; the second, the 
New World whose parts comprise North and South America. The fact 
that I restricted this dividing line of the halves more to the 
north is due to the fact that the Magellanic region, very extensive 
through the south, is unexplored and is thought to be a solid con
tinent extending into both hemispheres, both the New and the Old 
World.

154I cited this paragraph in Galileo's Conversation With 
The Sidereal Messenger which I published at Prague in 1610. At 
the same time I added the necessary correction (Vol. II, p. 496ff.). 
Galileo taught me that the elevated and rough areas of the Moon
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are not spots but bright areas; but that the waters extending over 
the low-lying areas are blackish, and take on the appearance of 
spots. The same must be said of the Earth's globe; namely, that 
the oceans and seas flowing between the land assume obscurity and 
that continents and islands become extremely bright from the Sun's 
reflected light. Because the Earth's surface assumed various 
colors while watery areas seemed devoid of color accounts for my 
having formerly accepted the contrary opinion. Every color (out
side of white) has a degree inclining toward black. There are 
imposing reflections of solar light analogous to the obscurity of 
the surfaces, whence the rays are reflected. Watery areas provided 
another argument. For whenever anyone looks at juxtaposed surfaces, 
earth always darkens, water always shines. See the experiment in 
my Optics. It was taken from a certain Mount Schekel in Styria 
looking at the river Mura (fol. 251, Vol. II, p. 287). I considered 
that the cause of the brightness was the mirror-like uniformity of 
the water's surface and the roughness of the terrain. I had put 
much into my Optics, Chapter I, in the consideration of these 
causes.

For the present, I must destroy those arguments (which I 
did in brief statements in my Conversation (f. 15, Vol. II, p.
495), and I must strengthen with proofs those proposed by Galileo 
which I praised in my Conversation. As far as the colors of the
earth are concerned, you would have said more correctly, or at
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least with equal right, that all colors, except for black, are 
degrees of color toward pure light. Aristotle denies that water 
has no color in his treatise On Colors. He demonstrates with
proofs that the color of water inclines toward black. He uses 
the argument from the sense of sight because all earth that is 
dampened by rains is darker; but it shines more clearly when the 
moisture is drained out by the heat of the Sun. When I was at 
Prague, I added another experiment in defense of the present argu
ment. When a learned man stood beside me on a bridge in Prague, 
it impressed upon me the clearness of the water, so that Galileo's 
pronouncement would be destroyed. I begged to see that the images 
of homes were reflected in the waves and that they compared exact
ly with the sight of the homes themselves; the difference in clar
ity was manifested and the images were less distinct on the water. 
And so, my former argument about the colors of earth and water were 
both impaired and inverted. That second argument based on resplend
ence is such that in my Optics I denied its validity where I con
sidered the Moon's illumination. For, if we apply the example of 
waves studied at close range to spherical bodies separated by 
great distances, we are wandering very far from the argument just 
as if we were embracing that cause which is not a cause at all.
Very extensive areas of water on the earth do not shine of their 
own brilliance but of the atmosphere around us illumined by the Sun 
whose bright rays are reflected back from the whole atmosphere to



95

our eyes. Take a sail, pass it over the water whereby the bright
ness of the upper air is cut off: you will see that the brilliance 
of the water of that very spot no longer exists. I joined this 
solution of my argument especially to be read in the margin of 
page 252 of my Astronomical Part of the Optics (Vol. II, p. 487). 
Heavenly bodies, illumined on all sides by the Sun's light and 
seen from a distance do not seem to have been reflected by the rays 
of the Sun according to the laws of optics or mirrors, but rather 
by the direct light from the Sun, as I called it in my Optics. by 
the bodies' own light on account of the roughness of the surfaces. 
This direct light, communicated by force of its own definition is 
stronger on land than on the water. This is sufficient to weaken 
the opposite opinion. On behalf of the true opinion, which holds 
that the spots are regions such as seas and lakes, and that the 
bright areas are regions such as dry continents and islands, you 
will find sound argument in the Galileo's Star Herald and in my 
Conversation about it, page 16 (Vol. II, p. 495) and also in 
Copernican Astronomy, Book IV, page 831 (Vol. VI, p. 485) and above 
in note 147.

Now that these facts have been set down as a necessary 
caution, I shall explain the reasons of each particular of this 
description. In the first place, I made the sight of the Old 
World darker, as I said, and the land was blackish. I said that 
the spots were almost continuous because Europe is united to Asia



96

in Scythia, Asia with Africa in that part of Arabia which lies be
tween Egypt and Palestine.

155On account of the same mistake, I said that the view of 
the hemisphere, in which the New World is found, is a little clearer 
because it contains more seas and great extensive oceans. It re
mains as true of the interior as well as the exterior which force 
America in the middle into a narrow isthmus as if it were to
strangle it.

156The Brazilian Ocean, the Atlantic, the Deucalion, the 
Arctic Oceans stretch into the Anian Sea and flow into the Japanese
and Philippine Oceans, the Molucan and Solomon Oceans.

157It tends toward the so-called zone or to the Atlantic
Ocean.

158Africa.
159
160

Europe.
Sarmatia, Thrace, regions around Pontus (Black Sea),

the region around Muscony, Tartary. 
161.Britain.
162Scandinavia or Denmark, Norway, Sweden.
163Asia, Tartary, Cathay, China, India, etc.
164Asia projects from Europe into the Orient. Because the

Moon goes in that same direction around the Earth, as the Earth's 
surface goes around the axis, it happens that the lower atmosphere 
of the Earth, or its Volva, seems for Moon-dwellers to go westward.
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165Both Oceans form a false hypothesis, of course.
166The American Continent.
167Central America.
168Nicaragua, Yucatan, Popayan.
169See note 164. Brazil faces in the direction of Africa 

to the East.
^^Brazil.
■^^North America.
172™ •Magellanica.
173When the Sun is set in Cancer, the Earth's pole or that 

of the prime mover; that is, of the Earth's rotation draws back 
only 66%° from the Sun, and so in the center of its disk, which 
Moon-dwellers observe on a line through the Sun's and Volva's cen
ters. The Volva's disk runs 23%° beyond the Earth's pole when 
viewed at a slant. The disk's radius is 60' such that the line 
from the disk's radius to a place under the pole is 55'.

17Srhule or Islandia, but from a false premise, just as if
dry lands of the Earth's surface were darker than watery places.

175In the North Sea.
The extremity of the Volva's disk is touched by the 

Arctic pole. Islandia lies under the pole. Wherefore, in any 
turbination or pointing in the form of a cone of the Volva falls 
into the disk's extremity when the Sun revolves in Cancer.

17 Âs in notes 169 and 164.
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178These restorations prevail if the Sun appears contin

uously in Cancer to all the inhabitants of the Arctic Circle 
throughout the entire periodic revolution of the prime mover. 
Therefore, the Arctic Circle will continuously appear either to 
the Sun or to an eye which is placed on a line drawn through the
Sun's and Earth's centers; Moon-dwellers have such eyes.

179The surface drawn through the centers of the Moon and 
Earth and cutting the circumference of the ecliptic at right angles, 
crosses over through the poles of the Volva's rotation. But when 
the Sun is at its equinoctial points, the Volva's pole stands to 
the side of this surface. Then the Volva's equator is cut by it 
at oblique angles. It is gratifying to note that the same thing is 
observed in the spots of the Sun also, as I wrote in a letter to 
Jakob Bartach in 1629 concerning the observations of the illus
trious Philip, Landgrave of Hesse (Vol. VII, p. 581).

180Moon-dwellers must reckon their annual motion to the 
poles of their Volva, because they do not realize that they are 
carried along with their Volva throughout the heavens by an annual 
movement under fixed stars. Although the Earth's axis is inclined 
toward the same fixed stars throughout the year yet because these 
points are at a distance from the pole of the ecliptic, the Earth 
moves along with the Moon through the ecliptic. The Earth always 
remains equally distant from the poles of the ecliptic. Sometimes, 
however, the Earth comes close to those fixed stars under which
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lies the Volva's pole; while at another, it departs from them. It
so happens that the location of the Volva's pole seems, in turn, to
come on this or that side of the pole of the ecliptic and thus
appears to go around them.

181The variation of the Volva's diameter, as seen from 
the Moon, is the very same as we reckoned for the Moon's par- 
allaxis. Hence, the Volva's radius at apogee is 58*22"; at per
igee, when the Sun is swift, 63'41". When we are in apogee, the
Moon's radius appears to be 15', whose quadruple is 60'.

182The Moon hides the Sun from us and we ourselves; that 
is, the Earth's globe conceals the Moon. Similarly, these Moon- 
dwellers; that is, their Moon conceals our Earth; that is, their 
Volva; whereas here, their Volva, or our Earth, removes the Sun
from them.

183We then have a pale Moon especially in that part which
has a closer shadow.

184At that time when the center of the penumbra, which is 
obtained chiefly from the pure shadow of the Moon, does not fall 
on the Earth's disk, or even when it does enter, the Moon has no 
shadow, but a circle from the Sun is the residue. Even if in the 
first case, Moon-dwellers do not see a complete shadow in their 
Volva's disk, they do observe some paleness and darkness at its 
extremities, which the penumbra occupies. Or if, in the second 
case, the shadow's center is so arranged that it pierces through,
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Moon-dwellers see a semi-filled shadow around the center, as if it 
were diffused by a thin mist or a transparent veil, and that the 
shadow has undetermined boundaries. Far different is it for us on 
Earth. The Globes on high towers do not project complete shadows
into an adjacent plain, but those diluted by the Sun's rays.

185Lest you forget, we have a new Moon at the same moment 
of time as they have a full Volva. When we have a full Moon, they
have a new Volva.

186The Earth's disk (or their Volva) has a radius between 
63'41" and 58'22". The Moon's shadow, which causes the eclipse of 
their Volva for Moon-dwellers, is diminished in passing from the 
Moon even to the Volva's disk on account of the Sun's magnitude, 
so that it never attains a radius greater than 1'22", and often
none at all.

187It is never greater than l/46th of the Volva's di
ameter .

188This is a consequence of the lessening of solar rays.
I reflected on what happens in a closed vault when the Sun pierces 
through a very narrow opening. There the fringe used to be red 
because a pure shadow surrounds it and the Sun's light is within 
its fringe. The comparison is quite evident. But in the Volva's 
disk, the Moon's shadow is within and of the smallest quantity, 
while outside, the Volva's whole disk glitters. The redness in 
comparison of the surrounding brilliance must disappear. See how
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I anxiously preoccupy myself setting things right lest any new 
spectator of this phenomenon gliding down from the Moon, would
prove me wrong in these premises.

189What the shadow's appearance is on the earthly surface, 
which the Sun illumines on all sides with its rays, is accessible 
for all to prove by looking down from high places during the summer 
noon. It is the same Earth, which we Earth-dwellers contemplate 
from close and they, the Moon-dwellers, from far, under the name 
of Volva. An over-shadowed place will be darker when complete 
obscurity breaks in on us during the eclipse of the Sun when this 
occasionally happens because of air conditions around us and the 
heavenly air around the Sun. See my Epitome of Copernican Astro
nomy. page 895 (Vol. VI, p. 512).

190The same as above in notes 164, 169 and 177. Both the 
surfaces of the Earth and of the Moon, standing over it facing the 
Sun, and the Moon's shadow cast down upon the Earth's surface, which 
we imagine Moon-dwellers see, are moved in one and the same di
rection.

Look at the outline of solar eclipses considered from 
all sides in the prefaces of my Journals. Those things have been 
fully compared to represent how these eclipses of Moon-dweHers' 
Volva, and in those diagrams, the eye is of necessity imagined to 
be on the Moon for demonstration purposes. Let the space of an hour 
pass, 15° of the Earth's Equator are turned round in the middle
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of the Earth's disk, A. The eye will cross over one-half of one 
degree from the Moon's orbit, and the Moon's shadow will move a 
little further in the Earth's disk; for example, PC. But one-half 
in the Moon's orbit equals almost 60 halves on Earth because of 
the proportion of the diameters of the Earth's globe and of the 
Moon's orbit. Therefore, the Moon's shadow PC crosses over in one 
of our hours more than 30° of the Earth's Equator in the Earth's 
disk during which only 15° of the surface of the Earth's globe are 
turned. Thus the shadow CP is twice as fast as the parts of the 
Earth closest the center of the disk, A. These nodes are directly 
seen by Moon-dwellers. The shadow in R and S are incomparably 
faster than the parts of the Earth's Equator in F and G moving
away from the extremities of the visible disk.

192The Rudolphine Tables had not yet been prepared. See 
that April 8 and October 3, 1633 are examples of almost unions of 
centers. These times are exactly in accord (Vol. VII, p. 601).
But you will remember how much longer the Moon's shadow crosses 
over from the center and that this becomes its shorter delay in
the disk.

193Our Moon's eclipse is the Sun's eclipse for Moon-dwellers. 
However, the lunar eclipse can last 4.20' of our time from begin
ning to end. Altogether the Moon delays in the Earth's shadow for 
2.8' hours. See the Epitome of Copernican Astronomy, page 868 
(Vol. VII, p. 501). Therefore, all of the Sun can be hidden for
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just as many hours from Moon-dwellers.

194You will find the diagram in my Optics« in the chapter 
on the eclipses of the Moon. There I represented the refraction of 
the Sun's rays surrounding the Earth in the air, where the refracted 
rays enter the shadow's boundaries for example from the eastern 
side and continue through the depth of the shadowy cone and goes 
out from the western section. And so, the Moon moves toward the 
shadow's western boundary and has accessible refracted rays coming 
toward it from the Earth's eastern border. These rays become vis
ible. Hence Moon-dwellers think that they see the Sun's western 
portion beyond their Volva, when, in fact, the Sun appears almost 
complete in front of the Volva on its eastern plane. This happens 
to those sections of the Moon which we see as exceedingly red in
its eclipse. This redness is caused by the Sun's refracted rays.

195Even when the Moon goes through its apogee, this fact 
rests upon experiments of observations that the Sun's refracted 
rays shoot across below the shadow and do not reach the apogee 
Moon.

196Undoubtedly, at times there is some wonderful light in 
the material itself of vapors that does not come from the Sun, 
neither from its first or second rays. Since this occurs in the 
terrestrial atmosphere, it could be made in lunar air in the same 
way.

197The Earth, or the Volva, is also illumined by the full



105

Moon and acquires a certain whiteness from that illumination. 
Therefore, as long as the entire Moon is not deprived of the Sun's 
view, but only of the two edges; that is, either the eastern or 
western section of the divisor circle, the Volva along with 
the sun does not become inwardly invisible, but wholly hides the 
Sun for that edge of the Moon. This edge itself is seen, in turn, 
by those Moon-dwellers because of the whiteness derived from the 
Moon. These statements, however, have been confusedly written. 
They must not be used in any eclipse of the Volva, but concerning 
the ordinary extinction in the new Volva, just as the Moon is ex
tinguished at every new Moon.

198Understand the middle, not as regards every place on 
the Moon, but of the Moon's total passage in the Earth's shadow. 
Then the Moon without its own light casts none on the Earth, or 
its Volva, so that the Volva encloses the whole Sun from the whole 
Moon.

199Interpret the words as follows: Moon-dwellers have 
eclipses of the Sun that are, or are not, complete, so that they 
correspond to our total or partial eclipse of the Moon. In all 
these expressions apply eclipses of the Sun in the same way to 
the Volva, which, on account of the eclipsing Sun, the Sun's light 
bounding back from the Moon's globe into the Earth or the Volva 
becomes eclipsed; thus the Sun's Volva lacks primary light because 
of the usual new-Moon and the secondary light of the Moon because
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the Sun is eclipsed to Moon-dwellers.
our sense of touch assisted by art, we can examine 

the heat of the Moon's light (although it is scarcely the 15th 
part of the Volva's light). If you receive the full Moon's rays 
in a parabolic or spherically concave mirror, you will find it in 
the focus when the rays unite as a certain warm breath. This hap
pened to me at Linz while I was intent on other experiments with 
a mirror when I was not considering the heat of light. I began 
to see if anyone were breathing on my hand.

No proof is needed for the fact that there is this bril
liance on the Volva (that is, our Earth illumined by the Sun) 
from a kind of burning. Sometimes during summer, the Sun's rays 
are so hot that forests and wooded roofs burn by a kind of spon
taneous combustion. Why is this true if the Moon is 50,000 miles 
away from this heat, since its removal brings into sight at the 
same time a greater part of the terrestrial globe and clearly the
closest to the hemisphere?

201By itself this has little significance, whereas in a 
large number of causes it must not be overlooked. On all accounts, 
by the diameter of the Moon's heaven, the Sun is further away from 
the Subvolvans in the new-Volva, than from the Privolvans in their 
midday.

202Probable though the conjecture may be, the proof is not
complete. Nautical experts hold that the tides of the sea are
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greater in the syzygies than in the quadratures of luminaries. The 
causes for the tides of the sea seem rather to be the bodies of the 
Sun and Moon drawing the waters of the sea by something like a 
magnetic force. The Earth's body draws its waters by what we call 
gravity. What prevents us from saying that the Earth attracts its 
own waters just as the Moon draws Earth's waters? If the Sun and 
the Volva are either joined together or placed opposite each other, 

drawing power will be united. When the united bodies remain 
fast to the Subvolvans' zenith for a long time and do not separate 
quickly; for example, from the zenith of the terrestrial ocean, 
there does not seem to be sufficient time to draw all the waters 
from one hemisphere to the other. There really is something lack
ing for this conclusion for, that this may be accomplished, all 
the Moon's surface must be exposed to the waves, and no shores 
must be exposed anywhere. However, by means of the telescope we 
now detect mountains, hills and immense shores. Those elevations 
must have been broken through by valleys and ditches like bottom
less clefts so that very great quantities of water could pass over 
from one hemisphere to the other, backward and forward. Let us 
believe this until some explorer goes into the present question 
in person.

203There is no danger that at such a high altitude the 
summits of mountains are so close a distance that they merge 
together.
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At that time, the Privolvans are at midnight and they 

have their Volva (though not conspicuous) joined with the Sun.
If we compare this finding with Earth-dwellers' nautical observ
ations, they affirm the contrary; namely, that in the middle of 
the night the ocean's flow is equally as great whether the lum
inaries are absent or at midday when they are present. Therefore, 
soothsaying also errs unless you divert the nightly flow of our 
ocean from rebounding from America's shores on which the Moon 
draws the waves after her and, in turn, from the shores of Europe 
and Africa by reciprocal fluctuation, which the Moon returns the 
following day and keeps it in bounds with new force. You must 
take away from the Moon such meetings with the shores as the 
occasion for the waves' fluctuation, if you wish to deprive the
Privolvans of all waves in the middle of their night.

205In quadrature, the ebb and flow of the sea is referred
to as almost imperceptible, as if the balance were to take place
between the rising Sun and the Moon, leaving from middle of the
sky, or vice versa.

200The diameter and the largest terrestrial circle is
proportionate to the Moon as 389 to 100 (Epitome of Copernican
Astronomy, page 483, Vol. VI, p. 328). The Moon's diameter is
a little more than l/4th of the Earth's.

207This small portion of the Dream is older than the 
Belgian telescope, which I attribute to Mastlin, my instructor
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in astronomical matters, and the portion of the theses I mentioned 
above in note 2 and included in my Optics. page 250 (Vol. V, p. 
286). The use of the telescope and some of my own and Galileo's 
observations confirm this fact. These I praised in my Conversation 
(page 20). Promontories elevated 5 miles on a perpendicular from 
a surface begin to be visible 45 German miles away. (See the Epi- 

of Copernican Astronomy^ page 23, Vol. VI, p. 130.) If you 
travel around all navigable oceans, you will scarcely find a 
greater distance from which land can be seen. Hence, there is no 
mountain elevated above the water's surface that measures more 
than one long German mile. See the Belgian Rasosthenes of Snell.
For the height and number of the mountains on the Moon and the 
length of the intervals at half-Moon when the bright spots recede 
from the dividing line into the shadowy part, and out from the 
shadowy depth to the light of the Sun's rays, see in Galileo's 
work Suggestion against Sarsi in various places. In May, 1612, 
when I was contemplating the Sun's eclipse by looking at a ray 
of light transmitted through a telescope with a double glass 
and projected on a white board, I saw on the circumference of the 
Moon’s shadow, which the insertion of the Moon caused in the view 
of the Sun. I say that I saw, on this circumference, two very 
evident excrescences outside the shadow's circumference; that is, 
of the Moon, passing into the brilliant concave image. And lastly, 
you could not say that it was from the glass, nor from faulty
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vision that these excrescenses delayed in the Sun's disk and went
through it along with the Moon's motion and one before the other
on its way out. If you wish to know their altitude's proportion
to the Moon's diameter, it would be impossible to notice them
unless they would equal at least l/60th of the diameter. The very
small picture was not much greater than an imperial silver coin.
There were mountains on the Moon rising at least 8 miles high,
because the Moon's diameter is about 500 miles 

208
In addition, you will find a perfectly circular pit 

as if it were made by a band, which has a diameter of 10 German 
miles. The cleft is about to split immense and crooked in the 
middle. I think that it would be much like the valley of Anasis 
would appear as it twists through Mount Caecium or of Oenus in the 
Alps, if anyone were to consider them as the Sun is sinking from 
the upper atmosphere. But valley of the Moon is deeper and more 
dreadful by proportion. Lest it lack what you admire, it seems 
to be less shadowy somewhere, as if joined by a kind of bridge. 
These rather recent experiments are in the book itself. This con
ception of truth delighted us so much more years before, producing
a virile spirit and countenance.

209
This discernment »as not simply an empty contemplation 

of excessive heat resulting from so long a day so that it can be 
inhabited by breathing lunarians, but I formed conjectures con
cerning the thinness in the Moon's body from its motion, which I
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presented in my Commentaries on Mars, The following year there 
appeared Galileo s Star Herald which restored greater validity to 
this teaching by more evident experiments which compares the Moon 
to thickness of a peacock's tail. See my Conversation, page 14. 
There and throughout the letter, which I made an appendix to this
Dream, pertains to it with its demonstrations.

210»No eye has ever seen them. You find the reason in 
the considerations of the Privolvans. The cause is especially 
significant in that place where the most unreasonable weather and
the most violent change of extreme heat and extreme cold.

211This is the real reason, deprived of all proofs of 
sight. I f it had remained for me to think that the Moon has so 
many low-lying caverns, which Galileo's telescope brought to light, 
or if I had read Plutarch who talks about the cave of Hecate,
I trust I would have repeated the doctrine with a freer pen.

212By the Earth, I mean Selene. X thought that living 
creatures could be compared to the mountains. See the astronom
ical part of my Optics, page 250. That analogy to our Earth is 
not only of bodies, but also of their faculties, of respiration, 
ox. hunger, of thirst, vigils, of sleep, of work, of rest. The 
magnitude of their work is attested chiefly from studying the ap
pendix. The continuity of the deviations of heat and cold, and 
the rarity of revivifications are proven. For details, see the 
book of Plutarch, paragraph 1730.
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This sprang out of the theses from Tubingen. I have 
been a very keen observer of this rule of analogy. This proportion 
of the very slow movement of fixed stars with us to the brief daily 
restorations of each planet and of the Earth itself, seemed to me 
like the proportion of human life to the ordinary mass of bodies.
So likewise on the Moon, since fixed stars are restored more 
quickly than Saturn, whose day is on the contrary 30 times longer 
than ours, I concluded that life among living things is short 
and that a very great increase in the growth in living things must 
be shown, so that nothing reaches to a perfect condition, but 
rather all things die while growing. Xn the Theses. X referred 
to political affairs noticing that all things were subject to 
frequent and shattering vicissitudes. The same is not as fre
quently true in the important affairs of private citizens.

214Since I left the PrivoIvans without water, I was 
forced to leave the unbearable vicissitudes of heat and cold in 
quick successive moments of time. I thus realized that those 
regions cannot be inhabited, at least not in the open air. At a 
favorable time the waters flow in certain periods of the day, and 
I again ordered those who were going back to join the living. So 
that they could move very quickly, I gave them long feet and to 
others the ability to swim and to endure the water so that they 
might not altogether degenerate into fish. None of this will be 
incredible to anyone who has read about Cola, the Sicilian man-

213
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fish. I realized that on Earth nothing affects us so violently 
that God did not put in some species of animal the ability to en
dure it; for example, he gave lions the ability to endure the 
hunger and heat of Africa, to camels, the thirst and immense de
serts of Palmyria, and to bears, the cold of the north, etc.

215It follows from this principle; namely, that all 
matter, inasmuch as it lacks a material soul, is cold by its very 
nature and if warmed by an extrinsic cause, it is restored to 
coldness of its own accord because it is extinguished by the ces
sation of the external cause of heat. The water on the Privolvan 
summits feel the heat of the Sun’s rays which, I think, do not 
extend to the farther removed hollows on account of their great 
dep th.

216All specific objects must be determined for certain 
uses. Ibt water followed from one very long day and the experi
ment in the Province of Chile at the Tropic of Capricorn and the 
Tropical Zone in one of our short days. They write that the
rains are quite hot.

217™_That is, as an occupation. If anyone objects that 
those regions are uninhabitable, if the water boils, I refer them 
back to our cellars and deep wells in which we cool our food in
the summer.

218The different barks of our shrubs and fruits go first 
by a different provision of nature; so also, the shield-like shells



114
of oysters and turtles; the hard skins of the feet, the hoofs and
the soles of animals.

219I had read in Arnobius, the African, that they accept 
this among the pleasures of his race that they expose themselves 
naked to the Sun, sunning themselves like lizards, and if I am 
not mistaken, like crocodiles whose nature, as the beasts of
their country, I thought that the Africans received their nature.
That would be sort of painful for us Europeans.

220It will be written concerning the peoples of Columoria, 
of the northern province of Scythia: that those who die while the 
long night is breaking in and who come to life again when the 
Sun returns and that they seek safe places lest any harm come to 
them when they die. Concerning these matters see my discussion
with Martin Delrio in the Disquisitions on Magic.

221Scaliger in his Exercises maintains that ducks are 
produced from the resin which exudes from the ships' beams because 
of the boiling heat of the Sun and clinging in clusters. Of the 
whole body their beak comes last to maturity and when this hap
pens , they free themselves and give themselves to the waves. A 
tree of Scotland, which produces the same droppings is well- 
known by many people. In 1615, in a very dry summer, I saw at 
Linz that a small branch of a juniper tree had been brought from 
the deserted plains of Dranus. To this branch had been attached 
a strange form of insect with the color of a horned beetle. Only
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its middle section lived and moved in slow motion, while its hind
section adhered to the tree in juniper resin.

222Joseph a Costa writes the same things concerning the
provinces of the New World. See my Conversation With The Sidereal
Messenger, page 18.

223I derived this theory from a certain discussion over 
which Maestlin was the leader. This was edited in 1605, bearing 
the title Concerning the Phenomena of the Planets about which I 
concerned myself in the Conversation, page 19. Because of its 
value and its instruction, the whole of it is given here. There
fore, let us digress a short while from the course. In theses 
136 and 143 the author begins to concern himself about this phe
nomenon which happens to the Moon on the same day, old in the 
early morning, new in the evening, when it cannot separate more 
than 6° or 7° from the Sun, although 12° were defined elsewhere 
for its emersion. To discover the causes of this phenomenon 
thesis 146 proposes a new solution; that is, that the Moon is 
covered by some airy substance. Thesis 139 had demonstrated that 
at the time when the Moon deviates 12 whole degrees from the Sun, 
the Moon has scarcely the l/80th of its visible diameter lit up 
by the Sun. How much less will the Moon be if it were not beyond 
7° away from the Sun? It stands to reason that all the air, 
which rushes beyond the limits of the Moon's body, is imbued with 
the Sun's rays and is rendered passible or transparent by them;
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thus the Moon is never extinguished from within, not even in 
the central union itself. This doctrine is proven above by 5 
other experiments. This is especially true from the fact that 
a ray of the eclipsing Sun sent through a hole in the Sun’s like
ness makes the arched exterior greater than the interior concave 
circumference. A Sun's ray eclipsed from the Moon's convex body is 
cut out or concealed since the full Moon, for the most part, has 
a greater diameter than the Sun. When we measure the full Moon, 
we think we measure what appears around the body all about the il
luminated lunar air. When it covers the Sun, the Moon alone stands 
before it although the Moon had not been helped by its own airy
covering so that the Sun's rays pass over the Moon without imped- 
ing or intercepting it.

This reliable experiment was derived from the observation 
of the Sun's eclipse. It so moved Tycho Brahe that he upheld that 
the new-Moon's diameter was less than the diameter of the full- 
Moon. Longomontanus also defended his teacher in Danish Astro
nomy. David Fabricius, the Friesland astronomer, has much to say 
about this "night-gown" of the Moon. I aired out his teachings 
in my Introduction of die Astronomical Year Book. I say that this 
is quite true in the image of the eclipsing Sun sent through a 
small hole that this convexed circumference is a section of the
greater circle and the concave, smaller. But the reason presented 
by the author is not cogent. It is not for me to deny that there
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is lunar air. I accepted it in my Optics, page 252, 302, and in
ray ~ ion> Pa§e 18• This does not answer what my dissenter
seeks. There is another reason for the experiment: the radius of 
the opening through which a Sun's ray breaks in. The bright border 
of the scythe-shaped image of the Sun increases all around from 
the width of this radius, as well as in the points of the horns, 
rendering them dark. Once this bright edge has been wiped off, 
there follows an unmixed image whose outer circumference is nar
rower and whose inner concave circumference is wider. When this 
distinction is added, the Moon's diameter hides the Sun and is 
found to coincide with the full¿Moon's diameter.

In a note to the thesis I sustained parts of the answer 
an induced solution of mine of the node from my Optics. edited at 
that time. My correspondent praises and accepts the difference 
which I denied between the new- and the full-Moon. I do not think 
that he destroyed this first proof of the experiments for lunar 
air because he believed that the decision must be made by the
reader. Is it that he thinks he used an altogether too thin 
opening through which the horns of the image were rendered acute 
enough? But I do not trust him: there is a vast difference between 
the diameter's proportion which the author selects from the ob
servation of the Sun's eclipse on October 2/12, 1605, and which I 
not:;Ce in similar observations. And so observers must be warned
that the paper which receives the image of the eclipsed Sun ought
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to have been strengthened against all reeling and always perpendic
ularly exposed in line with the aperture at the same distance 
from it. If it digresses, the circumferences of the image will be 
distorted and will change from circles to elipses. Let the dis
senter seek whether he looked forward enough for this disadvantage.

As far as this image is concerned, it is influenced in 
proportion to the cause of the diameter's smallness, because I do 
not deny this at all. Why this cannot be the cause of that di
minution must be taught. Undoubtedly this is so, because shiny 
objects placed in the Sun produce a shadow. I proved this in my 
Optics with experiments of a glass tube full of water. It trans
mits the Sun's rays and presses them into one so that it burns 
clothes and heats the sand. The shiny objects deflect the rays 
that have been transmitted to another place. The edges of the 
glass cast their shadow in straight lines from the Sun. But if 
anything can cross the Sun's light, from which no shadow descends, 
what will happen in the Moon's eclipses which we often see, when 
both luminaries are present over the horizon? In this circumstance 
the Sun's light crosses our air and continues to the Moon and the 
Earth does not hinder it and one of the two luminaries is above 
the other. What is this then that involves the Moon in a shadow 
if it is not our air impeding the direct rays of the Sun? There
fore, the false image of the Sun does not do away with the shadow 
through the rays passing through the air and refracted in it, nor
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does it destroy the shadow of terrestrial air and of lunar air.
This is all there is concerning this first proof of lunar air.

Thesis 148 has a second experiment of air around the Moon. 
At half-Moon the dark part is seen closer to the Moon's center when 
it begins to hide any star in the dark section, than the opposite 
bright edge, about to conceal the stars, when the Moon is full.
At first the hidden stars seem to be embraced within the surround
ing bright covering and they become visible through it. Then 
finally it adds these stars behind her body and completely con
ceals them. You have the observation of this kind in the Rudolphine 
Tables, Rule 133, page 94 (Vol. VI, p. 401) in ) . The fourth is 
of the same kind in thesis 150. At new-Moon the Moon is seen in 
its whole body tempered by a feeble light like a horn or a clear 
scythe-like object. Then, I say, the circumference of a bright 
crescent appears much wider than the opposite circumference of the 
body. The dissenter thinks that a clear light is that of the horn 
from the amplitude of lunar air, jutting out beyond the body. Add 
to this the fifth experiment from thesis 151. In it the horn of 
the Moon is considered thinner than the width of one finger, al
though on the same day it is seen both full and new when the il
lumined part scarcely occupies the l/80th part of its diameter.
Again the dissenter wants this airy covering to be seen projected 
beyond the limits of the body.

I did not look upon these three experiments as suitable
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for proving so extended a projection beyond the Moon's body. I 
brought the cause of the appearance to the nature of vision, for 
the pupil of the eye is dilated during the night by a natural 
motion and the light of a shining visible point is denser and 
fills the beholder with visual impulses in the retina; and the 
same happens during the day, when the eye has been directed into 
a brilliant light. In this way, the picture of visible things 
is damaged in the retina because the bright sections have been 
enlarged, occupying the region of the dark border. The external 
sight of a visible object, on the contrary, corresponds exactly 
to this image in the hollow wiftin the eye's retina. The author 
acknowledges this solution in a note to thesis 151 where he 
omitted my name. He denies this and pretends that the same ob
servations also happens concerning the day. Even if this fact is 
not evident concerning the night, it remains true concerning vision 
during the day, I still destroy its cause.

Therefore, some proof is joined in the defense of lunar 
air, especially from the fourth and fifth experiments. Since the 
Sun's rays penetrate and restore this air very much brighter, 
nevertheless at other times the edge suitably casts a shadow when 
its own brightness has been imbibed, the same edge affects vision. 
That phenomenon and contact flowing in the retina corresponds to 
this effect, and the appearance of so great a width of the light 
portion in the visible object, which, even if it has no real
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width, but with real vigor and its own brilliance causes that com

plete emersion of the Moon. I do not say that the visible lati

tude of the real crescent causes an apparent latitude, as if it 

were commensurate to itself, but the real brilliance produces the 

false and excessive latitude on account of the strong effect on 

the retina. See what I discussed in this way against the exper

iments not unlike those of David Fabricius in the Introduction of 

the Astronomical Yearbook.

I passed over the third proof, which my dissenter spoke 
of in thesis 149. The edge of the shining Moon is bright and pure 
and without spots, yet in the middle the whole Moon appears spotted 
because the lunar air in the middle of the body is rare and shal
low in the crevices at the edges takes on depth to our eye. In 
like manner on the surfaces of the Earth, the air above our heads, 
although illumined by the Sun; does not greatly affect vision and 
by looking out into the distance from a deep pit, it does not 
conceal the larger stars. But the air surrounding the mountains 
at a distance becomes white because it offers to vision the trans
ition of great depth and colors the mountains on the opposite 
sides dark blue. It darkens deep within; and, even when the Sun 
is absent, it covers the clearest rising stars. Thus for the most 
part the clouds above the vertices are either non-existent, sparse, 
or transparent. This is always true on the horizon where the 
zenith is very slight.
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These are Maestlin's proofs for lunar air and their force. 
After these proofs, he inserts thesis 152 which forms the thesis 
just before the last of the book. In it he compares lunar air to 
the air surrounding the Earth, and contrasts the brightness of 
their edges which appear as the cause of the wondrous apparitions 
of our Aurora. He draws our eyes on high, as I do to the Moon, 
so that they may see similar sights on our Earth.

Finally, he adds a note in which he asks: "Does that 
air similar to ours gather into clouds, which almost resemble 
most solid bodies by their shadows? On that account we see them 
as glowing with heat or glowing like a flame in the rising and 
setting Sun. I am not answering this question. The experience 
certainly taught us that this surrounding luster appears more or 
less clear at various times." Besides, he added an argument 
suitable to my hypothesis: "In the evening of Palm Sunday in 
1605, a certain spot, blackish to the north, had been seen darker 
than the rest of the body in the body of the eclipsing Moon, bring
ing to mind the color of glowing iron. You would have said that 
clouds filled with rains and turbulent storms had been extended 
into much of the region. For those looking down from the tops of 
the lofty mountains to the lower regions of the valleys, it does 
not rarely happen that you see a sight of this kind." Sometime 
after that, I discussed this with him, when he assured me that 
this spot was not of the usual size, but that it occupied about

/



123

half of the diameter. The remembrance of this discussion completes 
this last part of my Dream. In repeating it, I also put an end to 
these notes.



CHAPTER IV

OBSERVATIONS ON VARIOUS SOURCES

To state with certainty how much an author borrowed from 
previous sources is next to impossible even for a writer himself. 
Johann Kepler in his Somnium is no exception.

We can see some resemblances with ancient works and we 
can deduce that much of his astronomical concepts resulted from 
readings and conversations with others versed in this field. He 
himself states that he read and translated certain works and in 
some instances he gives specific references to the works of the 
great writers of the past.

No one can read Kepler without becoming aware of his great 
erudition and scholarly approach to all astronomical considera
tions and the conclusions he draws.

In his second note, Kepler states that after rereading 
Plutarch's Concerning the Face Which Appears in the Orb of the 
Moon many times he could not understand why so much of his own 
little book should resemble^ Plutarch's so much in so many places, 
although he had not seen this book previously. Later, however, 
he did make a Latin translation of this book of Plutarch and ap
pended it to his notes on the Somnium.

In three letters,— two to Matthias Bernegger^ and one to

124



125
Philipp Muller — , Kepler refers to Plutarch's work as a help 
to his own on the astronomy of the moon.

Kepler further makes reference to Plutarch's book on the 
moon in notes 43, 62, 81, and 211. In reading these references 
and the text of Plutarch it is quite evident that either directly 
or indirectly Kepler came in contact with the writings of Aris
totle, Ptolemy, Pythagoras, Plato, Aristarchus, Hipparchus and 
Empedocles.

Furthermore, Kepler refers to Cicero's work The Dream of 
13Scipio in note 2. In the same note he refers to Plato^^ and

his lunar ideas. Finally, in this same place Kepler gives some
consideration to the Roman author Lucian and his True History.

For some points on the heavens Kepler studied some of 
*1Aristotle's treatises, especially those On the Heavens. and On 

Colors. Kepler refers to these in notes 62, 73, 148, and 154.
The last specific reference to ancient writers Kepler 

made in note 108 and that was to Ptolemy.1^
From what has been said it is true to say that Johann 

Kepler worked hard at gathering as much material as he could from 
earlier sources so that he could come up with as solidly founded 
a conclusion as possible.

In conclusion, although this was not the purpose of this 
paper, it seems fitting to say just a word about Kepler's influ
ence on subsequent writers. Among those who have been affected

12



by Kepler are John Wilkins, Henry More, John Donne, Samuel Butler, 
Jules Verne and C. S. Lewis.
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