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Abstract: Tychonism, if it is considered at all in histories
of the Copernican Revolution, is briefly acknowledged as
an alternative cosmic scheme, but seldom mentioned as
an active tradition extending into the seventeenth century.
I will make a case that it lasted into the eighteenth centu-
ry. In this paper I will consider astronomers, almanac
makers and natural philosophers who adopted and spread
Tychonism. I will summarize and supplement the ac-
counts of Carolino (2023) and Kallinen (1995) who doc-
ument sequences of Tychonists in Lisbon, Portugal and
Turku, Finland, respectively. I will then argue that Maria
Cunitz (1610-1664) declares herself a Tychonist in her
celebrated book Urania Propitia (1650). The same con-
siderations emphasize the importance of Christian
Longomontanus’ (1562-1647) Astronomia Danica (1622)
as a resource for Tychonism. I will conclude by examin-
ing a few almanac makers who adopted Tychonism, some
of whom used Longomontanus. I offer corrections to ear-
lier accounts of Tychonism, especially Schofield (1984).
In conclusion I will suggest that the historical longevity of
Tychonism has been considerably underestimated and al-
so that Tychonists were not generally restrained from
public endorsement of heliocentrism by religious pres-
sure. On the contrary, I suggest that the continued ac-
ceptance of Tychonism was conditioned by its congru-
ence with scientists’ religious beliefs.
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1. Introduction

My aim in this paper is to present a preliminary survey of
Tychonism as a research tradition,! from the publication
of De mundi aetherii recentioribus phaenomena in 1588
to the end of the next century.? By ‘Tychonism’ I mean
the astronomical system introduced by Tycho in that
book, developed in Astronomiae instauratae progymnas-
mata published 1603, and appearing in fully mathematical
form in Christian Longomontanus’ Astronomia Danica in
1622.% Tycho postulated a cosmos with a stationary cen-
tral Earth, which the Moon and Sun revolved around
while all the other planets revolved around the Sun. The
orb of fixed stars was still the boundary of the cosmos and
still concentric to the earth. Adoption of this scheme re-
quired the abandonment of solid celestial orbs as the
causes of planetary motion. Longomontanus endowed the
Earth with a daily rotation, and this innovation was
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adopted by many later adherents of Tychonism. Later
writers also sometimes made only the inner planets and
Mars revolve around the Sun, with Jupiter and Saturn
again taking the Earth as the center of their motions. Con-
sequently, I take the main markers of adherence to Ty-
chonism to be acceptance of the overall cosmic scheme in
either the original or modified form, a central Earth which
may rotate or not, and the abandonment of celestial orbs.

Tychonism, if it is considered at all in histories of the
Copernican Revolution, is usually acknowledged as an
alternative cosmic scheme, but seldom mentioned as an
active tradition extending into the seventeenth century. I
will make a case that it lasted into the eighteenth century.
In this paper I will consider astronomers, almanac makers
and natural philosophers who adopted and spread Ty-
chonism. I will summarize and supplement the accounts
of Carolino (2023) and Kallinen (1995) who document
sequences of Tychonists in Lisbon, Portugal and Turku,
Finland, respectively.* I will then argue that Maria Cunitz
(1610-1664) declares herself a Tychonist in her celebrated
book Urania Propitia (1650). These considerations em-
phasize the importance of Christian Longomontanus’
(1562-1647) Astronomia Danica (1622) as a resource for
Tychonism. I will conclude by examining a few almanac
makers who adopted Tychonism, some of whom used
Longomontanus. I offer corrections to earlier accounts of
Tychonism, especially Schofield (1984). More important-
ly, T suggest that the historical longevity of Tychonism
has been considerably underestimated and also that Ty-
chonists were not generally restrained from public en-
dorsement of heliocentrism by religious pressure. On the
contrary, I suggest that the continued acceptance of Ty-
chonism was conditioned by its congruence with scien-
tists” religious beliefs.’

2. Jesuit Tychonists

The strongest reaction to Tycho’s work seems to have
been from Jesuit scientists. As early as the 1610/11 aca-
demic year Otto Catenius (1582-1635) lectured on the
Tychonic system at Mainz. The following academic year
another Jesuit, Christophoro Borri (1583-1632), lectured
on the Tychonic system at the College of Brera in Milan.®
His unpublished treatise on astrology records the content
of these lectures. Borri presented the cosmic schemes of
Ptolemy, Copernicus and Tycho and chose Tycho for re-
ligious and physical reasons. In 1612 Borri was removed
from his teaching position for views that were “non-
orthodox.” The Order sent him to Macao in 1615, and to
Vietnam in 1617-22.7 He took his Tychonic convictions
with him and wrote books on astronomy while abroad. On
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the way back to Europe, he met the Italian traveler Pietro
della Valle in Goa, on the east coast of India. At della
Valle’s request he wrote a summary of the Tychonic sys-
tem (Compendium ...de nova mundi constitutione iuxta
systema Tichonis Brahae aliorumque recentiorum math-
ematicorum) which Della Valle himself translated into
Persian and then Italian.® On returning to Burope Borri
taught in Portugal. Towards the end of his life, he com-
posed another Tychonic text Doctrine of the Three Heav-
ens, that formed part of his Astronomical Collection pub-
lished in Lisbon in 1631.

Borri carried Tychonic doctrines over a large part of
the world, before returning to teach in Portugal, but other
Jesuits closer to home were active Tychonists, especially
those involved with Galileo’s telescopic discoveries, and
Galileo himself, in 1610-11. One famous outcome of Gal-
ileo’s visits to Rome was the statement added by Christo-
pher Clavius to the last edition of his celebrated Sphaera,
listing Galileo’s discoveries, and concluding, “Since
things are this way, Astronomers should consider how the
celestial orbs ought to be arranged so they are able to ex-
plain these phenomena.” This has been read as an en-
dorsement of Tychonic astronomy, or at least an encour-
agement to consider it, but Baldini (1992) and Lattis
(1994) argue convincingly that Clavius was seeking a re-
formulation of the solid celestial orbs which he had al-
ways used, rather than a revolutionary replacement of the
orb system; he never accepted Tycho’s idea of fluid heav-
ens. His successor Christoph Grienberger (1561-1636)
wrote to Giuseppe Biancani (Josephus Blancanus, 1566-
1624) in 1618: “...when he [Clavius] advised that other
spheres should be considered, it seems he hoped more for
an explanation of the new observations by the old theory
than for a complete replacement.”!?

At the Collegio Romano Orazio Grassi (1583-1654)
described the Tychonic system to students in his course
on astronomy, as shown in the notebooks for the years
1617 and 1623 examined by Kraig Bartel. Grassi was cir-
cumspect on which of the four systems was preferable.
He accepted that observations of the phases of Venus and
the moons of Jupiter showed that they were satellites of
the Sun and Jupiter respectively, but he continued to
maintain the incorruptibility of the heavens in discussing
the nature of the Moon and the spots on the sun.!!

Grienberger’s correspondent Biancani, however, did
see an opportunity to reject solid celestial spheres, and
despite Grienberger’s worst efforts as censor, published a
Sphera Mundi at Bologna in 1620, endorsing Tycho’s
system. He followed Iohannes Baptist Cysat (1586/7-
1657), who one year earlier had adopted the Tychonic
system to explain the comets of 1618, in his Mathemata
astronomica (Ingolstadt, 1619).!2

Figure 1: Cysat (1619) page 57. How comets fit into the Tychon-
ic system: The Earth, A, circled by the Moon, B, is the center of
the cosmos and the orb of fixed stars. The sun is the center of all
other motions, including comets. Note the comets of 1577 and
1618, on the left side of the Sun, between the paths of Venus and
Mars. Note also the conspicuous rings of small objects immedi-
ately surrounding the sun — a common Jesuit explanation for
sunspots that preserved the incorruptibility of the heavens.
Miinchen, Bayerische Staatsbibliothek -- 4 Diss. 3786,26.
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Returning to Biancani, his support of Tycho is vigorous
and extensive. In his preface he quotes the entire passage
in which Clavius lists Galileo’s discoveries and suggests
finding new combinations of spheres.'> Not only does
Biancani support the Tychonic system as an alternative to
Ptolemy and Copernicus, but he also accepts the unmodi-
fied form, arguing strongly for a stationary, non-rotating
earth. Everything else revolves around the Sun, starting
with the sunspots, which are small objects in stable orbits,
as in Cysat. He gives mean motion tables for all the other
planets and includes a Tychonic analysis of the moons of
Jupiter. Last, he concludes that the epicyclic motions of
the planets as they are carried around the sun create paths
that are spirals.'*
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Figure 2 (right column, on the page before): Biancanus (1620)
page 255: The spiral path of the planet Mercury: The Earth, T,
is the center of motion for the Sun, S, on its path SOPQ. Mercu-
ry follows a spiral path a,b,c,d.ef,ghi, K .Lmn. The effect of
this motion over time is shown in the next figure. Miinchen,
Bayerische Staatsbibliothek -- 4 Astr.u. 29.

— an idea found in many later Jesuit astronomers. He re-
produces Kepler’s famous ‘pretzel’ diagram of the geo-
centric motion of Mars from the 1609 Astronomia nova
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Figure 3: Biancanus (1620) page 275: The motion of Mars from
1589 (c,def) to 1596 (h,g). Compare Kepler (1609) page 4.
Miinchen, Bayerische Staatsbibliothek -- 4 Astr.u. 29. 309.

but, unlike Kepler, does not conclude that such a motion
is impossible; rather he gives it as an example of what he
means by a spiral path.!’

In a series of papers and now a book, Luis Miguel
Carlino, presents a succession of Jesuit mathematicians
who taught various versions of Tychonism in the intro-
ductory astronomy course at the College of Santo Antao
in Lisbon. The book also contains valuable transcriptions
and translations of primary sources.!® The first in Car-
lino’s list is Giovanni Paolo Lembo (1570-1618) from
Italy, a student of Clavius and perhaps the first Jesuit to
construct a telescope. He was also a participant in the Jes-
uit reception of Galileo in 1610-1611. He taught in Lis-
bon from 1615 to 1617. Next came Johann Chrysostomus
Gall (1586-1643), from Germany who studied astronomy
at Ingolstadt with Christoph Scheiner and, significantly,
Cysat. Gall taught the Sphaera course from 1620-1627
and was succeeded by the Cristoforo Borri whose world
travels I have already mentioned. Borri, however, taught
in Lisbon for just one year (1627-8), before moving to
Coimbra. The next Jesuit mathematician to teach the
course was an Englishman, Ignacio Stafford (1599-1642),
who taught from 1630-1636. He was followed by an Irish
Jesuit, Simon Fallon (1604-42) who taught from 1638—
1641.

There is considerable diversity among these Jesuit teach-
ers of Tychonism. Lembo advocates a limited Tychonic
system on the pattern introduced by Martianus Capella in
antiquity.!” For him only Venus and Mercury circle the
Sun, and he retains celestial orbs as the path of Mars does
not intersect the orb of the sun in this arrangement. Car-
lino’s second figure, Gall, accepts Tycho as an authority
in mathematics but not natural philosophy; although he
presents the Tychonic system he does not endorse fluid
heavens, but says he should not decide such questions.'?
As Carlino points out, this reinforces the traditional divi-
sion between mathematics and natural philosophy.'
However, this division was being erased by*° other Jesuits
elsewhere, for example Grassi in Rome.?! The later Jesu-
its described by Carolino all adopted both some version of
Tychonism, and the correlative doctrine of a fluid heav-
ens, perhaps with a rotating central earth. In addition,
Borri, Stafford, Fallon, and later Riccioli, all endorse the
idea of spiral paths for the planets. Carlino traces the idea
to a treatise on comets by Manuel Bocarro Francés
(d.1668) published in Lisbon in 1619.22 However, Victor
Navarro Brotons calls this the doctrine “of remote ori-
gins” noting its adoption in sixteenth-century Spain by
Jeronimo Mufioz (1515-1591) and Diego Pérez de Mesa
(1563-1632). Later authors, for example Riccioli, the next
Jesuit to be considered, attribute the origins of this doc-
trine to al-Bitrtj1 (fl. 1185-1192). Riccioli, incidentally,
also reproduces an image of the spiral path in Figure 3.2

Later Jesuits modified the original Tychonic system in
various ways. Perhaps the most celebrated is the Italian
Giovanni Battista Riccioli (1598-1671), who in the A/ma-
gestum novum (1651) adopts a system in which the cen-
tral earth has a daily rotation, the Moon and Sun rotate
around the Earth, Mercury, Venus and Mars rotate around
the Sun, but Jupiter and Saturn rotate about the earth.?*
However, fourteen years later in his Astronomia reforma-
ta, he reverted to the Sun as center of motion for all five
planets.?® Both Riccioli’s books were written at Bologna.
In the time between them another Jesuit, Melchior Cor-
naeus (1598-1665) at Wiirzburg defended the unmodified
Tychonic system. In Curriculum philosophiae peripateti-
cae (1657), he rejected Ptolemy as presented by Clavius,
and also rejected Copernicus, denied the rotation of earth
and fully supported the Tychonic arrangement of plan-
ets.?6

Members of the Jesuit Order showed consistently
strong support for Tychonism in both its original and
modified forms. This support may be traced to two main
reasons. The first is a genuine desire to accommodate the
celestial novelties that appeared at the end of the sixteenth
century and the beginning of the seventeenth. These in-
cluded novae and comets (as we saw in the case of Cysat)
as well as new discoveries made with the telescope
(shown for example by the wide adoption of the explana-
tion of sunspots as minor planets). The second reason is
religious and has often been misunderstood. It is, of
course, true that after the 1616 condemnation, Coperni-
canism was not an available option for Catholic cosmolo-
gists. However, Catholics did not adopt Tycho as a sec-
ond best to Copernicus. Almost everyone understood and
agreed with the reasoning of the 1616 decree. More fun-
damentally all natural philosophers at this moment in his-
tory expected that their religious and philosophical, or
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physical, ideas would interpenetrate and mutually rein-
force; it was inconceivable that science would contradict
religion. This was true even for Copernicans like Kepler
and Galileo, who went out of their way to prove the com-
patibility of their cosmological ideas with their religion.?’
For Catholics like the Jesuits, Tychonism was a way of
accommodating celestial novelties in accord with their
personal religious ideas, as it had been for Tycho himself.
Any implausibility the modern reader feels, when asked
to consider a planetary system dragged by the sun around
a central earth, needs to be balanced by a recognition of
the religious commitments that were central to the lives of
all early modern Europeans. As we will see in the next
section, this same reasoning explains the adoption of Ty-
chonism even among scholars who were not subject to the
1616 prohibition.

3. Lutheran Tychonists

Carolino’s list of Tychonists ends in 1641. Maija Kallinen
has described a very similar series of academics, who
taught Tychonism at the University of Turku, formerly
part of Sweden but today part of Finland, between 1640
and 1720. Turku had been founded as a Gymnasium in
1630 and elevated to a university in 1640.2 In contrast to
the Catholic scholars of Lisbon, the academics at Turku
were all Lutherans. By this time the internal strife be-
tween followers of Phillip Melanchthon and Mattias Flac-
cius had been resolved in favor of the latter, who now
practiced an orthodox Lutheranism that, as Kallinen suc-
cinctly puts it, “...was characterized by fundamentalism,
literal reading of the Bible and quarrelsome opposition to
other religious confessions.”?® Despite a general intellec-
tual environment hostile to earlier Philippists like Caspar
Peucer, Michael Maestlin, and Johann Kepler, a variety of
professors of mathematics and other disciplines at Turku
endorsed Tychonic cosmic schemes, seemingly because
they offered an intellectually respectable way of retaining
a geocentric reading of the Bible.

The first entry in this series of Tychonists is Simon
Svenonis Kexlerus (1602-1669), although it is difficult to
date his adoption of Tychonism precisely. Kexlerus
served as professor of mathematics from 1640 until his
death in 1669. In 1649 he published a vernacular Almanac
and in 1666 a Latin Cosmography, both at Turku.’* Some
time between 1648 and 1651 he was commissioned to
write an introduction to astronomy, which despite its Lat-
in name, the Astronomia, was written in Swedish, and is
now counted as the earliest endorsement in Swedish of
the daily motion of earth. The book survives in manu-
script and is complete up to the heading for chapter 13.
As for date, all we can say is that the draft we have must
be from no later than 1669, the year of the author’s
death.3!

Oddly, the manuscript begins with a title page that identi-
fies the author as Andreas Thuronius (1632-65), professor
of physics and botany from 1660 to 1665. From his publi-
cations Thuronius is a plausible candidate; he published
almanacs for 1661 and 1664 in Turku and for 1665 in
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Stockholm.?? This sequence likely indicates that he pre-
pared other almanacs that have not been preserved or
come to light. Moving the venue of publication from Tur-
ku to Stockholm would also have given him a larger and
more lucrative market, and suggests serious plans to pro-
duce more almanacs, although, sadly, he was not able to
capitalize on this success, as he died in 1665. In late 1664
and early 1665 he made observations of a comet, and lo-
cated it in the celestial realm not the terrestrial realm.*’
He also adopted fluid heavens.** He published Latin texts
on logic and metaphysics in Turku, and supervised many
dissertations.>* One of these, defended by J. G. Alanus in
1664, was on the universal influence of the heavens on
the sublunar world.*® So on this evidence Thuronius is a
plausible candidate for Tychonism, although we lack de-
cisive evidence.

However, Thuronius did not write the Astronomia.
The handwriting throughout the main draft is consistent
with what would be expected from Kexlerus, while the
handwriting on the title page is different. Most important-
ly, in 1987 Jaakko Lounela found the correspondence be-
tween the patron who commissioned the work and Kexle-
rus, and later reports from Kexlerus on progress towards
completing the book.*’

The manuscript of the Astronomia consists of twelve
complete chapters and the title page for chapter thirteen,
and is written throughout in Swedish. It begins conven-
tionally by rehearsing the geometrical tools needed for
astronomy. After discussing the status of astronomy as a
science distinct from astrology, Kexlerus addresses the
reality of celestial orbs, and discusses the systems of Co-
pernicus and Tycho in detail. He concludes, with Tycho,
that there are no real spheres in the heavens, except as
useful boundaries defined by mathematics, although he
mistakenly attributes the same view to Copernicus.*® In
subsequent pages he endorses the Tychonic system on the
grounds that is accords better with everyday experience
and Scripture. However, he strongly favors modifying
Tycho’s system by giving the Earth a daily rotation,
which he finds simpler and more physically plausible than
having the entire cosmos rotate each day. He answers Ty-
cho’s physical and Scriptural objections to the daily mo-
tion. However, Kalinnen notes that he carefully avoids a
direct endorsement of the motion of the earth, despite re-
hearsing a series of arguments that support the idea.
These arguments are repeated in the Cosmography pub-
lished in the year of his death.>* So, in summary, Kexlerus
appears to be a Tychonist who accepts the fluid heavens
required by the cosmic scheme, with the addition of a ro-
tating central earth.

Kexlerus died in 1669 and was succeeded by Johann
Flachsenius (1633-1694) who served as professor of
mathematics until 1692. Flachsenius published on pneu-
matics and logic, and 1679 sponsored a defense by J.
Grimsteen on astronomical hypotheses.*® Although, typi-
cally, there is no outright statement of which system is
correct, Flachsenius presents the Ptolemaic, Copernican
and Tychonic systems, and refutes the Copernican sys-
tem. As the Ptolemaic system was generally agreed to be
no longer defensible, by default this leaves Tychonism as
the preferred view.*!

At the same time Flachsenius held the chair in math-
ematics, the Bishop and Chancellor of the University was
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Johannes Gezelius (1615-1690), a polymath who wrote
students’ editions of Cicero, and a Greek textbook, as
well as theological works. In 1672 he published an Ency-
clopedia Synoptica, which describes five cosmic schemes
corresponding to Ptolemy, the ‘Egyptians’, Copernicus,
Tycho, and Riccioli. Following the pattern we have al-
ready noted he fails to state directly which scheme is best,
Kallinen regards him as a geocentrist from other evi-
dence. Given this additional information, then, the inclu-
sion of Riccioli’s scheme is best explained by the author’s
preference for it over the unmodified Tychonic scheme,
which is in turn preferable to any of the others.** The
preference for Riccioli is even clearer in another writer
from the same period, Daniel Achrelius.

Daniel Achrelius (1644-1692) held the chair in Elo-
quence (or Latin Literature) from 1679-1692 and directed
dissertations on natural philosophy between at least 1681
and 1689.** In 1682 he published Contemplationum mun-
di dissertatio quinta, which Kallinen counts as a text-
book.* Here Achrelius clearly states a preference for a
Tychonic system in the form modified by Riccioli, and
even provides a picture.* The Earth is shown as the cen-
ter of motion for the Moon and Sun, which in turn is the
center of motion for Mercury, Venus and Mars. However,
the outer planets Jupiter, with four moons, and Saturn,
with two, are shown moving concentric to the Earth just
inside the Sphere of Fixed Stars which is also concentric
to the Earth. The Sphere of Fixed Stars is itself surround-
ed by the Biblically required “water above the heavens”
in a final sphere, which is the boundary of the cosmos;
beyond is “an imaginary space which is nothing.”*® The
sphere of fixed stars is shown to be of finite depth with a
“New Star” at one o’clock. In the intervening space two
comets are shown with tails longer than the distances be-
tween planets. Oddly, although Achrelius acknowledges
the important contemporary result that the tails of comets
always point away from the sun, the tails of the comets in
the picture are conspicuously not antisolar.*’

Flachsenius retired from the professorship in mathe-
matics in 1692, two years before his death, and was re-
placed by Magnus Steen (d.1697), until his own death.
Steen is unusual for holding the chair for only half a dec-
ade, and even more unusual in being a heliocentrist and a
Cartesian. In a dissertation defended in the year of his
death, Steen described the Ptolemaic, Copernican, and
Tychonic systems as well as a Tychonic system with a
rotating Earth.*® However, the Sun was placed at the cen-
ter of a vortex, which carried the planets around it, mak-
ing a Tychonic system impossible. He also adopted Des-
cartes’ explanation of the origin of comets. But again, he
stopped short of a simple declaration in favor of one sys-
tem over another, leaving the decision to the reader.*’

From the death of Magnus Steen in 1698 until 1717
the professor of mathematics was Laurentius Gabrielis
[Lars Gabriel] Tammelin (1669-1733).>° He made alma-
nacs that survive for the years 1700, 1705, and 1717-1725
inclusive.’! It may well be that the run from 1717 to 1725
survived because they were all published in Stockholm,
while the existing earlier almanacs appeared in Turku.
Hence, it is possible that he made almanacs for the inter-
vening years that have not survived because they were
also published in Turku. According to Kallinen, Tam-
melin made a clear endorsement of Tychonism no later

than 1707.52 The almanacs and the endorsement of Ty-
chonism may be connected, if, like Achrelius, Tammelin
used his cosmology to support the practice of astrology.
With Tammelin it is clear that Tychonism was endorsed
at Turku well into the eighteenth century, often in the
form of the “improved” version introduced by Riccioli,
with geocentric paths for Jupiter and Saturn, and perhaps
a rotating earth. This commitment corresponded to an
abandonment of solid celestial spheres to move the plan-
ets and the adoption of some form of fluid heavens. Ty-
chonists at Turku were eager to regale their audiences
with other astronomical novelties such as the moons of
the outer planets, and do not seem to have defended the
Aristotelian division between the celestial and terrestrial
realms, which partially motivated the Jesuits. Achrelius,
for example, considers the Sun to be made of fire.>® At
Turku, motivations seem to be balanced between keeping
up with innovations in astronomy and retaining their geo-
centrist reading of the Bible. As Kalinnen puts it, in cos-
mology, “Most convincing of all arguments was ... the
authority of the Bible, which was interpreted as disprov-
ing Copernicanism.”* It would be interesting to know
whether the Turku Tychonists who wrote almanacs used
the Astronomia Danica, but this is a matter for further re-
search.

4. Was Maria Cunitz a Copernican?

What was going on in the rest of Europe, while all these
Jesuits and Lutherans were employing variations on Ty-
cho? According to Schofield, “Lutheran Germany ... dis-
played little interest in the planetary system of their fel-
low Lutheran Tycho,™® apart from the early interest by
Ursus, Roeslin and Marius (who each claimed they had
invented something like it).>® I have to report a rather star-
tling counterexample to this generalization, from the peri-
od of Riccioli: Maria Cunitz (1610-1664).

Kepler had developed a heliocentric system based on
elliptical orbits announced in the Astronomia nova of
1609, but, according to the usual account, it made little
headway until he published the Rudolphine Tables in
1627. As word of their accuracy spread, these became
widely used, supposedly adding support to heliocentrism,
which grew in acceptance through the next century. Kep-
ler had presented the tables with the aid of logarithms —
he had been an early adopter — but the logarithms were an
obstacle to the use of the tables for many potential read-
ers.”” In 1650, Maria Cunitz published Urania Propitia,
providing a simplified method for calculating positions
from the Rudolfine Tables, and extending the audience for
Kepler’s heliocentrism. Except, she didn’t. Yes, she sim-
plified the use of the Rudolphine Tables by eliminating
the logarithms. No, she did not endorse heliocentrism; she
was a Tychonist.

Maria Cunitz spent her entire life in the Protestant
parts of Germany. Born in Wohlau, her family lived in
Schweidnitz, but the Thirty Years War obliged them to
flee to Liegnitz and then Pitschen, and finally Lubnitz
across the border in Poland. They were able to return to
Pitschen as her main work was being printed. She was
taught mathematics and astronomy by her mother and fa-
ther, both accomplished scholars, and by Elias Crétsch-
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mair (c.1602-1661),°® whom she married in 1630.%° Sig-
nificantly, she learned to calculate planetary positions us-
ing Longomontanus’ Astronomia Danica, the “Tychonic
Almagest”, which her husband “praised highly”®® and it
was also her husband who asked her to simplify the use of
the Rudolfine Tables when he became dissatisfied with
the accuracy of other tables. But let us pause for a mo-
ment to situate the Astronomia Danica.

In 1588, when Tycho announced his new system of
the world in the Recentioribus phaenomenis, that book
contained no detailed models for the movements of the
Sun, Moon and planets in terms of the new hypothesis.
Ten years later, in the 1598 Astronomiae instauratae me-
chanica, he claimed, “With regard to all five planets there
remains only one thing to do, namely to construct new
and correct tables expressing by numbers all that has been
established by 25 years of careful celestial observations
... thereby demonstrating the inaccuracy of the usual ta-
bles.”®! The theories of the Sun and Moon were suffi-
ciently far advanced that Tycho prepared them for publi-
cation in the Astronomiae instauratae Progymnasmata,
which appeared in 1603 after his untimely death. The
Progymnasmata presented tables of mean motion for the
Sun covering the years 1560 to 1619, and tables for the
elements of the Moon’s motion covering the years 1560
to 1660 (the latter probably mainly the work of Longo-
montanus).®?

As for the “only one thing” that remained to do — ex-
tending the application of the new cosmic scheme to the
five planets — how much work was really involved can
be judged from the time it took to complete. This was, of
course, the project that led to the Rudolphine Tables pub-
lished by Kepler nearly a quarter of a century later in
1627, with prominent use of logarithms. But Kepler had
abandoned Tycho’s cosmic scheme. Five years earlier the
first complete set of Tychonic planetary models, and ta-
bles, had appeared in Christian Longomontanus’s Astro-
nomia Danica (Amsterdam, 1622). Unlike Tycho,
Longomontanus accepted a rotating earth; unlike Kepler
he avoided using logarithms.

In the extended title of her book Urania Propitia (Be-
nevolent Urania, the same muse celebrated by Tycho in
the name of his castle-observatory on Hven) Maria Cunitz
promised “...wonderfully easy astronomical tables, com-
prehending the power of the physical hypotheses brought
forth by Kepler, satisfying the phenomena, by a very
easy, brief way of calculating, without any mention of
logarithms ...”%3 The text is presented first in Latin and
then in not-entirely-parallel German. However, despite
“the power of the physical hypotheses brought forth by
Kepler” when she describes the system of the world, Cu-
nitz follows Tycho:

Latin: “The orbit of a planet is not a mathematical circle but a
kind of natural revolution (gyrus) that the planet, the sun and
moon describe about the earth, but Saturn, Jupiter, Mars, Venus,
and Mercury describe about the sun, by a nonuniform motion
and libration in certain and fixed periods in the universe.”%*

This is clearly describing a Tychonic geo-heliocentric

system, however the corresponding German is clearer on
the shape of the orbit:
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German: “Orbita Planetae, the orbit of a planet (der umbkrais
des Planetens), is a somewhat elongated circle (etwas ablding-
lichter Circkel), the Sun and Moon around the Earth, the other 5:
Saturn, Jupiter, Mars, Venus, Mercury, around the Sun, moving
unequally in a certain time, which they describe by approaching
and receding unequally in infinite space.”®’

Cunitz is advocating Kepler’s result that the orbits of the
planets are ellipses with the Sun at one of their foci. She
uses the term introduced by Kepler, ‘orbit’, to refer to
their paths. But the Earth is the center of the cosmos. The
Sun follows an elliptical path around it, and the other
planets follow elliptical paths around the Sun.%

It should not be surprising to us that Cunitz is a Ty-
chonist. Her husband and collaborator studied with David
Origanus (1558-1628/9), who had been in Breslau, before
studying and teaching in Frankfurt. Origanus published
two major ephemerides, the first for 1599-1630 and the
second for 1609-1655. In the second set, published in
1609, he gave both Tychonic and “Copernican” (i.e.
Prutenic), treatments of the Sun and Moon, but only
Prutenic treatments for the remaining planets. Recall from
above that although Tycho’s treatments of the Sun and
Moon had appeared in 1603, treatments for all the re-
maining planets were not available until Longomontanus’
work appeared in 1622. In the 1609 introduction Origanus
adopted the Tychonic system with a rotating earth. Origa-
nus is mentioned specifically by Longomontanus in the
Astronomia Danica when he endorses the same arrange-
ment.%’

Origanus’ student, Cunitz’ husband Elias Cratschmair,
also made almanacs, and followed the preferences of his
teacher in cosmic systems. He constructed a perpetual ta-
ble for finding planetary hours, the Horologium zodiciale,
published in Breslau in 1626, in which he explicitly
acknowledges Origanus and Longomantanus, and he
again acknowledges Tycho and Longomontanus in his
calendar for 1628.°% At the end of the calendar he also
considers a number of philosophical questions directly
relevant to Tychoism, for example whether “whether
there are certain and different spheres that move the
heavenly  bodies around, as is  commonly
philosophized?”’®® In 1627 he fled, like Cunitz’ family, to
Liegnitz, where he and Maria married in 1630.

It is also possible that Cunitz’s father Heinrich (1580-
1629) was a Tychonist. He had studied at Rostock and
Frankfurt, which he attended at the right time to also be
influenced by Origanus, and he later wrote on astrology
and astrological medicine, as well as natural science and
mathematics.”® Taken together this evidence suggests that
Cunitz’s family were all Tychonists.

5. Conclusion: The Persistence of Tychonism

This paper began as a conference presentation in which I
reported on the current state of my research into seven-
teenth-century Tychonism.”! Although 1 have expanded
the scope considerably for publication, I should begin this
conclusion by emphasizing that this is still an outline. It is
clearly incomplete, for example I have barely mentioned
Tychonism in the most obvious place, Denmark.”> And
there is much more to say about Jesuit followers of Ty-
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cho.”® However, even in this preliminary state, the project
suggests several important conclusions. These are the ge-
ographical extent of Tychonism, its surprising historical
durability, and the persistent role of religion in the think-
ing of those who adopted Tycho’s cosmic scheme.

In a recent paper Richard Kremer describes the work
of Lorenz Eichstadt (1596-1660) who wrote annual prog-
nostications for the city of Stettin, initially the capital of
the re-united duchy of Pomerania, and later assimilated by
Sweden. According to Kremer, Eichstadt wrote annual
prognostications starting in 1630. He also wrote ephemer-
ides for years between 1636 and 1665, which he self-
published in Stettin, Danzig and Amsterdam.” Initially he
took positions for the Sun and Moon from the Astronomia
Danica and planetary positions from the Rudolphine Ta-
bles as presented by Jacob Bartsch in 1630. However, he
finally gave up the Rudolphine Tables completely and
based everything on the Astronomia Danica, ostensibly
because they agreed better with his own observations.”
Kremer discounts Eichstadt’s explicit interest in cosmic
schemes, and we should not conclude he adopted the Ty-
chonic scheme from his use of the Astronomia Danica,
any more than we can infer Maria Cunitz’s adoption of
heliocentrism from her support for the Rudolphine Tables.
His actual preference might be determined by examining
his theorica, published in 1644 or his book on the comet
of 1653-4.76

Other almanac makers were explicit in their adoption
of Tychonism, although, again, the evidence needs to be
reevaluated since the work of Schofield. In England,
which Schofield otherwise regards as lacking in Ty-
chonists, she claims the almanac makers Arthur Hopton
(1587/8-1614) and Walter Strof (active 1619-1652) both
endorse the Tychonic system.”” Hopton made almanacs
for the years 1606-1608 and 1610-1614, the year of his
death. But although he quotes Tycho’s figures for sizes
and distances of celestial objects, I have not yet found an
explicit endorsement of Tychonism, and in his Concord-
ancy from 1612 (reprinted 1615, 1616 and 1635) he gives
a standard geocentric account of the planets and still
speaks of celestial objects as being ‘denser parts of their
orbs’ which is distinctly non-Tychonic.”

On the other hand Strof’ in 1627 consistently prefers
Tycho’s values for parameters to those from Reinhold’s
Prutenic Tables,’® and calls the “observations of Noble
Tycho” “infallible”, indeed, in choosing parameters: ... |
follow him, whose only name is able to shield me both
from contempt and contradiction - namely, the thrice no-
ble Tycho Brahe: for from his grounds and observations
are they calculated and set down, as they are delivered by
him in lib. Progymnas. Cap. 7.”8! He goes on to clearly
endorse Tycho’s world system. In addition to abolishing
solid orbs and sublunary comets:

Many other truths have sprung out of the fruitful seminarie of
Uraniburg, which shall ever memorize the founder, as that Ve-
nus and Mercury moove about the Sunne, that all other Planets
except the Moone, respect the Sunne for their center. That
Saturne in opposition to the Sunne is nearer the Earth than Ve-
nus in Apogeon. That Mars in opposition is nearer the Earth
than the Sunne itselfe.®?

In addition to Strof in England at the beginning of the
seventeenth century, we can also probably count

Crétschmair in Germany and definitely count Tammelin
in eighteenth-century Finland as Tychonists. Some alma-
nac makers used only the mathematical resources of the
Astronomia Danica without endorsing its cosmic scheme.
But cases like Strof and Tammelin show the spread of
Tychonism to a much wider public than either astrono-
mers or natural philosophers. Almanac makers were con-
sumers rather than producers of new knowledge, and
these initial results suggest that they adopted Tychonism
all over Europe.
As already mentioned, it has been said that the spread of
heliocentrism was supported by spreading use of the cor-
responding tables, that is the Rudolphine Tables, includ-
ing Maria Cunitz’s version. But this is much too simple.
At the same time that use of the Rudolphine Tables was
spreading, so too was use of the Astronomia Danica with
its Tychonic tables. Should we say that use of the Astro-
nomia Danica supported the spread of Tychonism? Just
the small sample I have described refutes both views.
Strof used Tycho’s numbers and supported Tycho’s cos-
mic scheme. Hopton used Tycho’s figures but did not ac-
cept his cosmic scheme. Worst of all Cunitz accepted
Kepler’s numbers but Tycho’s cosmic scheme, not the
Copernican system she is often presented as helping to
advance.

The durability of Tychonism and the corresponding
general interest in astronomical novelties is apparent in
Johan Meyer the Younger’s print from Zurich in 1707.

Figure 4: ‘Astronomia’. A celebration of the art of astronomy,
etched and printed by Zurich native Johann Meyer the Younger
and published by the Zurich Municipal Library on New Year's
Day 1707 “for the benefit of the youth of the city.” History of
Science Collections, University of Oklahoma Libraries, Nor-
man, Oklahoma.

Updated versions of Galileo’s telescopic discoveries are
shown in smaller images around the edge. In the center
we see the three main contenders for cosmic schemes,
Copernicus, Tycho and Ptolemy, offering shields present-
ing their ideas to the muse of astronomy. If we look close-
ly at the offering by Tycho, we see that the outer planets
after Mars are moving on paths concentric to the fixed
stars and the central Earth — in other words this is Riccio-
li’s modification of the original Tychonic system, which
has by now become sufficiently widespread that it is
worth recording in a print for popular consumption.
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Figure 5 (left column, on the next page): Detail from Johann
Meyer the Younger, Astronomia (Zurich: Municipal Library,
1706) showing, left to right, seated figures of Nicholas Coperni-
cus, Tycho Brahe and Claudius Ptolemy with images of their
cosmic schemes. History of Science Collections, University of
Oklahoma Libraries, Norman, Oklahoma.

As I have shown here, Tychonism survived well into the
eighteenth century. In future work I hope to argue that
Tychonism was only abandoned when Newton’s physical
arguments against it became available. The evidence for
this includes the corresponding entries in Chamber’s
Cyclopeedia, or, An universal dictionary of arts and sci-
ences (London 1728) in England and the Encyclopédie,
Ou Dictionnaire Raisonné Des Sciences, Des Arts Et Des
Meétiers (Neufchatel, 1751-72) in France.®* However, this
argument necessarily requires the consideration of the
Cartesian version of heliocentrism as another alternative
to Newton’s version.

In the present paper I have been more concerned to
demonstrate the persistence of Tycho’s cosmology than
the explain its success, but the following factors are
clearly relevant to understanding the reception of Tycho’s
work. First, Tycho introduced new techniques for making
astronomical instruments and observations, and set new
standards for precision. In addition to increasing the
accuracy of instruments with novel methods for dividing
scales, Tycho made a lifelong study of how to improve
the accuracy of observational results, for example by
correcting for parallax.®* He also popularized the
prosthaphaeresis method for manipulating astronomical
data, which used trigonometric identities to simplify cal-
culations (although the key identities may have originated
with itinerant mathematician Paul Wittich (c.1546 — 1586
or 1587) and Kassel instrument maker Joost Biirgi (1552-
1632)).35 As we have seen in the cases of Strof in England
and several Bartolins in Denmark, the excellence of Ty-
cho’s observations was appreciated well into the seven-
teenth century.®® But, as I have repeatedly emphasized,
accepting observational results or astronomical tables
from a particular source does not entail accepting that
source’s preferred cosmology. If this is not already clear,
consider again the Rudolphine Tables, prepared from Ty-
cho’s data by a Copernican.
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Tycho’s ongoing fame was clearly a positive factor in
the reception of his work, but it is important to see his
reputation and public image as something he carefully
cultivated, and defended, most notoriously in the persecu-
tion of Ursus (Nicholas Reimers, 1551-1600) for plagia-
rizing his cosmic scheme.’” However, the Ursus affair is
misleading. As John Christianson and Adam Mosley em-
phasize, Tycho’s main aim was to establish collaborative
working relationships with other astronomers and schol-
ars, through exchanges of books, letters and visits, turning
research from an individual to a community activity. This
counts as both another innovation and a strategy for build-
ing his own fame and credibility.®® Even the technical il-
lustrations of his instruments were carefully constructed
to further these ends, as Emma Perkins has argued in a
study of their iconography.®

Astronomical discoveries during the seventeenth cen-
tury benefitted both Tycho’s reputation and his system.
One of the most damning pieces of evidence against Ptol-
emy and Aristotle, the discovery that Venus showed the
phases predicted for a Copernican system, could equally
be explained in Tycho’s cosmos, without the need to
move the earth or overturn accepted physics.”® Telescopic
evidence provided two other strong supports for Tychon-
ism. First, the standing objection to a moving Earth that
there was no observable stellar parallax had been made
more acute by Tycho himself with his unusually large and
accurate instruments. It was made even worse by tele-
scopic observations, which pushed the fixed stars further
and further away. Copernicans who were prepared to ac-
cept this expanded and empty cosmos were further em-
barrassed by the apparent sizes of stars observed through
telescopes. If the cosmos was on the scale that Coperni-
cans needed to make parallax undetectable, then the cor-
relative calculation for the sizes of fixed stars, as under-
stood at the time, made them enormously larger than the
Sun or indeed the entire solar system.’’ These problems
were reviewed by Riccioli in 1651, who found in favor of
Tychonism.

In this paper I have made many critical comments
about Christine Schofield’s Tychonic and Semi-Tychonic
World Systems. To balance that, I would like to say here
that when Schofield’s work appeared it was unprecedent-
ed and that it was then and remains now enormously val-
uable. Schofield’s book illuminated much previously un-
known history. Read today it also preserves a snapshot of
the historiography of science from the time it was written,
including the belief that Tychonism was a brief aberrant
phase of cosmology and that religion was a negative force
in the history of science. In contrast, I have tried to make
an initial case for Tychonism’s geographical extent and
historical durability. Schofield’s view of the situation was
this:

Since from this time onwards [“the early decades of the seven-
teenth century”] many feared not only the uneasiness of their
own conscience but also the judgment of their religious leaders,
the system of Tycho acquired a band of fearful, half-hearted
supporters, who would reject it in favor of the Copernican at the
first sign that they might do so with impunity.®?

Neither the Lisbon Jesuits nor the Turku Lutherans were
fearful or half hearted. They believed that their religion
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and their science should be mutually supportive, and they
readily adopted Tychonism along with a host of other as-
tronomical novelties that they were eager to convey to
their students. The cases of Turku, Walter Strof in Eng-
land and Maria Cunitz in Germany show that even
Protestants, unfettered by the 1616 condemnation of Co-
pernicanism, still preferred Tychonism. Their reasons
were, at least in part, religious. As shown by figures like
Kepler, Descartes, and Newton, early modern scientists
expected their religious views to interpenetrate, comple-
ment and support their scientific work.*® Similarly, I sug-
gest, astronomers, natural philosophers, almanac makers
and lay people in both Northern and Southern Europe saw
Tychonism as a cosmic scheme that interpenetrated, com-
plemented and supported their religious views, and we
should accept their statements as honest affirmations from
an age when science and religion were not yet in con-
flict.>*
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