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Abstract
e Neoplatonist Proclus, in his commentary on Euclid’s Elements, appears to have 
been the first to systematically cut imagination’s exclusive ties with the sensible realm. 
According to Proclus, in geometry discursive thinking makes use of innate concepts 
that are projected on imagination as on a mirror. Despite the crucial role of Proclus’ 
text in early modern epistemology, the concept of a productive imagination seems 
almost not have been received. It was generally either transplanted into an Aristotelian 
account of mathematics or simply ignored. In this respect, Johannes Kepler is a remark-
able exception. By rejecting the traditional meta-mathematical framework, Kepler was 
the first to incorporate the productive side of imagination within an early modern 
philosophy of mathematics. Moreover, by securing imagination’s sensory input, he 
transformed Proclean imagination into a tool for cosmic self-knowledge.
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Imagination, understood as a hermeneutical principle mediating 
be tween the senses and the intellect, has been considered to be a cru -
cial element in the connection between body and knowledge since 
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Antiquity. The starting point of the hermeneutical movement was fur-
thermore placed in the world of sense experience until the intervention 
of Proclus (410/412-485), who seems to have been the first to cut 
imagination’s exclusive ties with sense-data.1 The geometrical imagina-
tion (φαντασία) presented in his Commentary on the First Book of 
Euclid’s Elements starts from innate concepts of the mind, which are 
projected on imagination as on a mirror. Imagination thus becomes an 
intermediary receptacle enabling the soul to see its inner self instead of 
a storehouse for sense-impressions. 

The early modern reception of Proclus’ Euclid commentary confronts 
us with a remarkable paradox. Despite the text’s crucial role in early 
modern epistemology, for example in the Quaestio de certitudine 
mathematicarum,2 one of its central philosophical features, namely 
imagination’s productive role in geometry, seems to have been almost 
entirely ignored. Strangely enough, although Proclus’ text was widely 
read and referred to by early modern authors,3 his concept of imagina-
tion was generally either transplanted into an Aristotelian account of 
mathematics or simply ignored. The famous astronomer Johannes 
Kepler (1571-1630), who explicitly links his own undertaking to that 
of Proclus, appears in this respect as a noteworthy exception. In this 
article I will argue that Kepler, in his Harmonices Mundi, has been the 
first to use the Proclean notion of imagination as a productive power by 
transforming it into a tool for cosmic self-knowledge. In order to elu-
cidate the conceptual background of Kepler’s enterprise, I will first 
present two meta-mathematical a priori presuppositions, which both 

1) E.g. Christophe Bouriau, “L’imagination productrice: Descartes entre Proclus et 
Kant,” in L’imagination au XVIIe siècle, ed. Pierre Ronzeaud (Paris, 2002), 47-62, 49.
2) On the quaestio see Nicholas Jardine, “Epistemology of the Sciences,” in e Cam-
bridge History of Renaissance Philosophy, ed. Charles B. Schmitt and Quentin Skinner 
(Cambridge, 1988), 685-712; Anna De Pace, Le matematiche e il mondo. Ricerche su un 
dibattito in Italia nella seconda metà del Cinquecento (Milano, 1993); Paolo Mancosu, 
Philosophy of Mathematics and Mathematical Practice in the Seventeenth Century (New 
York/Oxford, 1996), esp. 10-33 and Emilio Sergio, Verità matematiche e forme della 
natura da Galileo a Newton (Roma, 2006), esp. 11-52.
3) See for example De Pace, Le matematiche, passim and Mario Otto Helbing, “La 
fortune des commentaires de Proclus sur le premier livre des Eléments d’Euclide à 
l’époque Galilée,” in La philosophie des mathématiques de l’Antiquité tardive, ed. Gerald 
Bechtle and Dominic O’Meara (Fribourg, 2000), 173-193.
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stem from the Aristotelian tradition, which lie behind this extraordinary 
story of reception.

e Aristotelian Tradition

The conventional early modern view on imagination harks back to 
Aristotle’s De Anima, where imagination, an ability to present images,4 
is exclusively understood in relation to data gained from sense experi-
ence.5 In the medieval Aristotelianisms of both Albert the Great and 
Thomas Aquinas, this results in a double role for imagination, which 
is not found expressis verbis in Aristotle.6 In Aquinas’ Summa Theologica, 
for instance, imagination is capable of strictly reproducing sense expe-
rience (re-calling to the memory, making present what is absent): 

For the retaining and preserving of those forms, phantasia or imagination, which 
are the same, are appointed, since phantasia or imagination is like a storehouse for 
forms received from sense experience.7 

On the other hand, imagination is also able to form a ‘new’ composi-
tion: 

4) Aristotle, De Anima, 428a1-2: “εἰ δή ἐστιν ἡ φαντασία καθ’ ἣν λέγομεν φάντα-
σμά τι ἡμῖν γίγνεσθαι” / “if then imagination is that in virtue of which an image 
arises for us.” Greek text quoted from the edition by W. D. Ross in the Scriptorum 
classicorum bibliotheca Oxoniensis (Oxford, 1956); English translation quoted from 
Aristotle. On the Soul. Translated by J. A. Smith (Princeton, 1984).
5) Katharine Park, “Picos De Imaginatione in der Geschichte der Philosophie,” in Pico 
della Mirandola. De Imaginatione, ed. Eckhard Kessler (München, 1997), 21-61, 22ff.
6) See Christophe Bouriau, Aspects de la finitude: Descartes et Kant (Bordeaux, 2000), 
76-77; Murray Wright Bundy, e eory of Imagination in Classical and Medieval 
ought (Illinois, 1927), chapters 9 and 10; Katharine Park, “e Organic Soul,” in 
e Cambridge History of Renaissance Philosophy, ed. Charles B. Schmitt and Quentin 
Skinner (Cambridge, 1988), 464-484. Instead of doubling imagination’s role, Albert 
the Great differentiates between ‘imagination’ as a reproductive faculty and ‘phantasia’ 
as a combinatory faculty.
7) omas Aquinas, Summa eologica, 1 Q. 78, 4, Ad Resp.: “Ad harum autem for-
marum retentionem aut conservationem ordinatur phantasia, sive imaginatio, quae 
idem sunt, est enim phantasia sive imaginatio quasi thesaurus quidam formarum per 
sensum acceptarum.”
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As is obvious when we combine from the imagined form ‘gold’ and the imagined 
form ‘mountain’ one form ‘golden mountain’, which we have never seen before 
[…] for this the imaginative power suffices.8 

Obviously this last act of combining is still a form of reproducing or, 
as Christophe Bouriau says, from an Aristotelian stance “les produits 
de l’imagination ont toujours un air de déjà-vu.”9 This does not imply 
that the Aristotelian imagination is only directed towards the realm of 
the senses: the same faculty also provides the “material”10 for discursive 
reasoning, and “the soul never thinks without an image.”11 Nonetheless, 
the material used in the noetic act exclusively proceeds from sense 
experience. When we think with the aid of images, we are thinking, 
not imagining.

The traditional early modern understanding of geometrical objects 
is undoubtedly Aristotelian as well: geometrical objects are non-essen-
tial forms abstracted from sensible matter. The following analysis by 
Francesco Barozzi (1537-1604) can be taken as exemplary, but the same 
hierarchy—stemming from the Middle Ages and rooted in Aristotle’s 
writings—is found in almost all meta-mathematical accounts, e.g., in 
the writings of Alessandro Piccolomini (1508-1579), Christoph Clavius 
(1538-1612), Jacopo Mazzoni (1548-1598), Giuseppe Biancani (1566-
1624), Benedictus Pereira (1535-1610), Petrus Ramus (1515-1572), 
and Conradus Dasypodius (1530/32-1600):

Some things are fully immersed in matter, so that they could not be separated 
from matter, neither according to [their] being nor according to reason. ese are 
called natural objects. Others are, both according to [their] being and according 
to [their] proper consideration, separated from matter. ese we call divine 
objects. Still others, which can indeed be separated from sensible matter accord-

8) Ibid.: “ut patet cum ex forma imaginata auri et forma imaginata montis componi-
mus unam formam montis aurei, quem nunquam videmus […] ad hoc sufficit virtus 
imaginativa.”
9) Bouriau, Aspects, 77.
10) Dmitri Nikulin, Imagination and Geometry: Ontology, Natural Philosophy and 
Mathe  matics in Plotinus, Proclus and Descartes (Aldershot, 2002), 173.
11) Aristotle, De Anima, 431a16: “διὸ οὐδέποτε νοεῖ ἄνευ φαντάσματος ἡ ψυχή.” 
See also ibid., 403a8-10.
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ing to [their] proper consideration, but not at all according to [their] being, are 
termed mathematical objects.12

As said above, when imagination is incorporated into this traditional 
scheme, it is only a receptacle for abstracted objects:

Yet, one has to realize that, as long as mathematical objects exist in sensible mat-
ter, they are said to be natural objects; but when they have been separated from 
any sensible matter, then they are truly called mathematical essences, which do 
not exist anywhere but in the phantasia and in our soul.13

Both a priori presuppositions—first, that imagination is a reproductive 
faculty tied to the sensory world, and, second, that geometrical objects 
are abstracted from sensible matter—appear to determine the meta-
mathematical framework of the early modern period. However, this 
framework would undergo a crucial change with Kepler’s interpretation 
of Proclus’ text.

Proclus and Kepler as Exegetes

Proclus is by no means forced to play second fiddle in Kepler’s Harmo-
nices Mundi, published in Linz in 1619.14 In the prooemium of book I, 

12) Francesco Barozzi, Oratio ad philosophiam virtutemque ipsam adhortatoria, habita 
Patavii in Academia Potentium die 25 Novembri 1557 (Padua, 1558), 9r-9v: “Alia 
immersa penitus in materia sunt, ita ut ab ea nec secundum esse, neque secundum 
rationem separari possint, quae naturalia appellantur. Alia autem a materia, et secun-
dum esse, et secundum rationem formalem seiuncta sunt, quae divina esse dicuntur. 
Alia vero, quae secundum rationem formalem quidem separari, secundum vero esse 
haud separari a materia sensibili possunt, quae Mathematica nuncupantur.”
13) Francesco Barozzi, Lectiones in Procli commentarios in primum librum Euclidis 
elementorum quas publice in Gymnasio Patavino profitebatur anno a Christi natalis 
1559 [Paris: Bibliothèque nationae, Ms. Fonds latin no. 7218]; edited and published 
by De Pace, Le matematiche; the quoted passage is from p. 15: “verum animadver-
tum est quod, dum in materia sensibili haec [sc.mathematical objects] consistunt, res 
naturales esse dicuntur; cum autem ab omni materia sensibili separata fuerint, tunc 
mathematicae essentiae vere appellantur, quae quidem nullibi nisi in phantasia et in 
anima nostra subsistunt.”
14) References to Proclus’ work are omnipresent. e title pages for three of the five 
books of the Harmonices Mundi (henceforth: HM) thus bear a quote from Proclus’ 
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Kepler reports how Proclus was the only one in Antiquity to have given 
a philosophical interpretation of the basic elements of his theory of the 
harmonies, namely the specific features of geometrical figures presented 
in Euclid’s Elements.15 Since Proclus’ unique interpretation is preserved 
in his Commentary on the First Book of Euclid’s Elements, Kepler reckons 
that this text is fundamental and even indispensable for every com-
plete—read: philosophical—understanding of geometry and its objects. 
Kepler thus points out that Euclid’s text is in permanent need of a com-
mentator providing the philosophical context in which the text should 
function and thus considers Proclus’ philosophy to be a crucial and 
essential moment in the reception of the Elements. 

Observing the enormous gap in preliminary geometrical knowledge 
that separates Proclus’ time from his own, Kepler blames this difference 
in the first place to the fact that Proclus’ text has fallen into oblivion.16 
This gap can therefore be partly bridged by a renewed interest in Pro-
clus. But, according to Kepler, another omission needs to be remedied 
as well. He is convinced that Proclus has commented on the tenth book 
of Euclid’s Elements as well (or at least had plans in that direction), 
whereas we only possess his commentary on the first book.17 Kepler 
regrets the fact that such a commentary was never published as it would 
have relieved him from the ungrateful task of explaining this elementary 

Commentary on the First Book of Euclid’s Elements (henceforth: IE), and book IV con-
tains a three-page-long translation from IE. Kepler was acquainted with Proclus’ text 
via the Greek editio princeps published in Basel by Simon Grynaeus in 1533. e title 
page of book I has the quote in Greek, the others have a Latin translation made by 
Kepler himself (see the edition by Max Caspar, in Johannes Kepler Gesammelte Werke, 
vol. VI (München, 1940), 520-21).
15) Kepler, HM, 15: “Proclus Diadochus, libris quatuor in primum Euclidis editis, 
Philosophum eoreticum in mathematico subjecto ex professo egit […].” 
16) Kepler, HM, 15: “illud initio significandum duxi, differentias rerum Geometri-
carum mentales, hodie, quantum apparet ex libris editis, in solidum ignorari.”
17) We do find references to other books of the Elements in IE, but another commen-
tary is lacking. e most plausible assumption is that Proclus did compose a com-
mentary on the tenth book (and possibly other books as well) in the form of lectures, 
but never published them. See Proclus, A Commentary on the First Book of Euclid’s 
Elements, trans. Glenn R. Morrow (Princeton, 1992), lvi. All English quotes from IE 
in this article are taken from Morrow’s translation (with some modifications).
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knowledge to his contemporaries.18 Therefore, Kepler’s undertaking is 
double. On the one hand, he wishes to repair a deficit that lies outside 
of the tradition, by bringing Proclus once more to the attention of his 
contemporaries; on the other, he aims to remedy a shortcoming within 
the tradition, by completing the project initiated by Proclus. In both 
cases, Kepler considers himself the only one who is capable of doing 
so.

Kepler’s attitude towards Euclid’s Elements bears some remarkable 
similarities with Proclus’ point of view. Both are of the opinion that 
Euclid’s text is only able to function—this is: to have meaning—within 
a larger, philosophical context exceeding the level of geometry as pure 
mathematics. Proclus also wanted to repair both a secondary deficiency 
outside the text, namely the wear of time, and a primary deficiency 
within the text, namely the lack of a (Neo)Platonic philosophical con-
text.19 This twofold intention is probably the main reason why Proclus 
decided to write a double philosophical prologue to his actual com-
mentary on the first book of the Elements.

Proclus’ central place in the Harmonices Mundi has been noted by 
many scholars. However, they resort to rather general and unsatisfactory 
arguments to explain this dominant presence. Whether Kepler’s work 
is indeed “full of Proclian doctrines”20 and whether Kepler should truly 
be considered “a realist in the sense of Plato and Aristotle”21 remains to 
be seen. Gérard Simon rightly notes that Kepler more than once criti-
cizes this Neoplatonist’s views as well.22 Moreover, merely referring to 
the archetypical status of geometrical figures accepted by both Kepler 
and Proclus appears to be a far too fragile basis for claiming a profound 

18) Kepler, HM, 15: “qui si commentaria sua in decimum etiam librum Euclidis nobis 
reliquisset: et nostros Geometras inscitia liberasset non neglectus; et me labore hoc 
explicandi rerum Geometricarum differentias in solidum sublevasset.”
19) See John Vallance, “Galen, Proclus and the Non-submissive Commentary,” in Com-
mentaries—Kommentare, ed. Glenn Most (Göttingen, 1999), 223-44, 244.
20) Peter Barker, “Kepler’s Epistemology,” in Method and Order in Renaissance Philo-
sophy of Nature. e Aristotle Commentary Tradition, ed. Daniel Di Liscia et al. (Alder-
shot—Brookfield—Singapore—Sydney, 1997), 355-68, 362.
21) Kepler, e Harmony of the World, trans. E. J. Aiton et al. (Philadelphia, 1997), 
xxv. All translations from HM in this article are taken from this publication with 
some modifications.
22) Gérard Simon, Kepler, astronome, astrologue (Paris, 1979), 142.



186 G. Claessens / Early Science and Medicine 16 (2011) 179-199

and genuine resemblance between both texts. In the following, I want 
to examine and clarify what Kepler does with Proclus’ text, how he uses 
it, and what new, negotiated meaning originates where both minds 
meet. 

Proclus’ Projectionist eory of Geometry

Let us in the first place consider Proclus’ philosophy of mathematics as 
presented in the double prologue of his commentary on Euclid. Accord-
ing to Proclus, mathematical concepts occupy an intermediate place 
between the Platonic ideas and the objects in the sense world. They are 
inferior to the first, because of their divisibility; they are superior to the 
latter, since they are devoid of sensible matter.23 For example, the con-
cept ‘circle’ consists of different parts (those points on a plane at an 
equal distance from a given point), but it clearly differs from a circle 
drawn on paper. Each ontological level has a corresponding epistemo-
logical faculty. The ideas are apprehended in a non-discursive way by 
the faculty called νοῦς, the objects in the sensible world belong to the 
realm of opinion (δόξα), and the mathematical concepts, in between, 
are known discursively by the understanding (διάνοια).24

Now, as far as geometry is concerned, discursive thinking makes use 
of imagined representations (προβολαί) of the concepts (λόγοι) resid-
ing in the understanding. Only in and by means of imagination (φαν-
τασία) the undivided and unextended concepts of the understanding 
are projected (προβάλλεται) as divisible and extended. That way, the 
definition of a circle is visualized and appears as a geometrical object: 
“[…]imagination becoming something like a plane mirror to which the 
ideas of the understanding send down impressions of themselves.”25 
Through the medium of geometrical figures imagination gives an 
impression of the unextended and undivided concepts and offers a 
way of dealing with them discursively. Since these concepts are essen-

23) Proclus, In primum Euclidis Elementorum librum commentarii, ed. Gottfried Frie-
dlein (Leipzig, 1873), 4, 18-21. 
24) Proclus, IE, 3, 14 - 4, 8.
25) Ibid., 121, 5-7: “… τῆς μὲν φαντασίας οἷον ἐπιπέδῳ κατόπτρῳ προσεικασμένης, 
τῶν δὲ ἐν διανοίᾳ λόγων τὰς ἑαυτῶν ἐμφάσεις εἰς ἐκεῖνο καταπεμπόντων.”
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tial (οὐσιώδεις) to our soul,26 projecting them is not only a way of 
expressing innate knowledge, but also an act of self-reflection and self-
knowledge: we essentially are these concepts. Imagination thus turns 
into an intermediary receptacle enabling the soul to see its inner self:

erefore just as nature stands creatively above the visible figures, so the soul, exer-
cising her capacity to know, projects on imagination, as on a mirror, the ideas of 
the figures; and imagination, receiving in pictorial form these impressions of the 
ideas within the soul, by their means affords the soul an opportunity to turn 
inward from the pictures and attend to herself.27

Nevertheless, from a Neoplatonist perspective this self-knowledge can 
at best be auxiliary, due to imagination’s close connection with the 
senses.

Kepler’s eory of Harmonies

In his Harmonices Mundi, Kepler grants geometrical figures a privileged 
place in his world picture. In order to fully comprehend their focal 
status, a brief sketch of Kepler’s theory of the harmonies is required. At 
the beginning of book IV Kepler distinguishes between two sorts of 
harmonies: sensible harmonies on the one hand, and archetypical or 
intellectual harmonies on the other.28 The soul ‘discovers’ a sensible 
harmony when it is able to trace back a proportional relation in reality, 
e.g. the relation between two tones differing in pitch, to an  archetypical 

26) Ibid., 17, 22: “οὐσιώδεις ἄρα καὶ αὐτοκίνητοι τῶν μαθημάτων εἰσὶν οἱ λόγοι 
συμπληροῦντες τὰς ψυχάς.” / “e mathematical ideas that make up the comple-
ment of souls are therefore essential and self-moving.” Also see Carlos Steel, “Breathing 
ought: Proclus on the Innate Knowledge of the Soul,” in e Perennial Tradition 
of Neoplatonism, ed. John Cleary (Leuven, 1997), 293-309, 295: “e logoi are called 
οὐσιώδεις because they belong to the οὐσία of the soul; they are not something 
acquired by it or added to its essence, but they constitute the essence of the soul itself.”
27) Proclus, IE, 141, 2-9: “ὥσπερ οὖν ἡ φύσις ποιητικῶς τῶν αἰσθητῶν σχημάτων 
προέστηκεν, οὕτως ἡ ψυχὴ κατὰ τὸ γνωστικὸν ἐνεργοῦσα προβάλλει περὶ τὴν 
φαντασίαν ὥσπερ εἰς κάτοπτρον τοὺς τῶν σχημάτων λόγους, ἡ δ’ ἐν εἰδώλοις αὐτὰ 
δεχομένη καὶ ἐμφάσεις ἔχουσα τῶν ἔνδον ὄντων διὰ τούτων τῇ ψυχῇ παρέχεται τὴν 
εἰς τὸ εἴσω στροφὴν καὶ πρὸς ἑαυτὴν τὴν ἀπὸ τῶν εἰδώλων ἐνέργειαν.”
28) Kepler, HM, 211ff.
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harmony. This intellectual harmony is, according to Kepler, a product 
of the soul. The latter compares the constitutive terms for each arche-
typical harmony—the circle and the arc, and perceives which side of a 
constructible figure is cut off by the arc from a whole circle.29 That way, 
the comparison between both terms brings in a harmony that can be 
expressed by means of a geometrical figure. It is of crucial importance 
that the production of this archetypical harmony occurs instinctively 
(ex instinctu), and does not result from a deliberate, contemplative act. 
The circle is an essential form of the soul, not something acquired by it 
or added to its essence:30 the active soul has the terms (circle and arc) 
by means of which each harmony is constructed. Nonetheless, the form 
of the circle exists in the soul in the first place in an enlivening way 
(vitaliter) and the harmonies are initially in a state of a non-articulated 
potency (veluti sub velo potentiae). When the soul becomes acquainted 
with reality through the medium of the body, the proportional relations 
in reality come to serve as something like triggers. Instinctively the soul 
provides the harmonies, which reside in the circle as possibilities that 
still need to be realized, with an actual and intellectual existence.31 The 

29) Kepler, HM, 216: “Deinde, praeter terminos, rursum ut prius dictum in sensilibus, 
requiritur mens, comparans terminos, et dijudicans, num ij, nimirum arcus circuli, 
tales sint, quos de toto circulo rescindat latus aliquod figurae demonstrabilis.” At this 
point, Kepler uses the words anima and mens next to each other without a difference 
in meaning, since he uses the word anima in the description of the sensible harmo-
nies openly referred to (ut prius dictum in sensilibus). Ibid., 212: “Praeter duos sensiles 
terminos oportere et animam esse comparantem.” Also see Jorge Escobar, “Kepler’s 
eory of the Soul: a Study on Epistemology,” Studies in History and Philosophy of 
Science, 39 (2008), 15-41, 16-7. 
30) Kepler, HM, 277: “at Specierum Mathematicarum illa, quae Circulus dicitur, longe 
alia ratione inest Animae, non tantum ut Idea rerum externarum, sed etiam ut forma 
quaedam ipsius Animae.” See also Kepler, HM, 225: “At harmoniae archetypali natura 
neutra re est opus, cum termini antea sint in anima praesentes, ei congenitae, ipsaque 
adeo anima; nec imago sint veri sui paradigmatis, sed ipsum suum veluti paradigma.” 
Cf. Kepler, e Harmony of the World, trans. Aiton, 334 n. 55: “In its passive (perceiv-
ing) role [...] Kepler thinks of the soul as a point but in its active (operative) role [...] 
he thinks of it as a circle.” In the activity of producing the harmonies the soul adapts 
its own formal essence to the harmonies, see Kepler, HM, 246: “Cum enim anima sit, 
quae configurationum harmoniis suum conciliat esse formale.”
31) Kepler, HM, 276: “sunt in ea [sc. Anima] Ideae et species mathematicae, per cir-
culum: dat illa hisce, dat et Harmonijs, esse suum intellectualem.”
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recognition is at the same time an articulation, while the articulation 
of the harmonies is the condition of possibility for the recognition to 
take place. It should be noted that the world itself does not hold any 
harmonies.32 In other words, in its contact with reality the soul recog-
nizes its own products in the world. It is God who guarantees the 
legitimacy of this recognition process: he has created the cosmos in 
accordance with a geometrical archetype and he has placed the elements 
of geometry in the essence of the human soul. 

The point of contact between the soul and reality is the body and—
more specifically—the senses. The latter are adapted to the role they 
have to play in the cognitive recognition process. Kepler here uses the 
example of the eye. If the soul wishes to (re-)discover itself and its 
products, namely the harmonies, in the world, it should be able to 
configure the body in such a way that it can mediate this knowledge: 

Certainly, the mind itself, if it never had the use of an eye at all, would demand 
an eye for the comprehension of things that are placed outside it. […] For the rec-
ognition of quantities, which is innate in the mind, dictates what the nature of 
the eye must be; and therefore, the eye has been made as it is because the mind is 
as it is, and not the other way around.33

Like the instinctive articulation and recognition, this configuration is 
the work of the sensible possibilities of the soul’s contemplative part.34 
What is more, this sensible competence not only belongs to humans, 
but to animals as well.35 It is only by means of discursive thought that 
man is able to distinguish himself from animals. The possibility of 
knowledge (scientia) resides in this higher part of the human soul: the 
instinctively generated harmonies become the object of contemplation 
and the human soul is aware of the recognition.

32) Escobar, “Kepler’s eory of the Soul,” 31.
33) Kepler, HM, 223: “Quippe mens ipsa si nullius unquam oculi compos fuisset, 
posceret sibi ad comprehensionem rerum extra se positarum, Oculum. […] ipsa enim 
quantitatum agnitio, congenita menti, qualis oculus esse debeat, dictat: et ideo talis 
est factus Oculus, quia talis Mens est, non vicissim.” 
34) Ibid., 225.
35) Ibid., 226: “Sic igitur fit, ut pueri, ut rudes, agricolae, barbari, ipsaeque adeo ferae, 
percipiant harmonias vocum, etsi nihil sciunt de scientia harmonia.”
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 Throughout the epistemology and ontology of the harmonies, espe-
cially discussed in book IV of the Harmonices Mundi, Kepler repeatedly 
invokes the authority of Proclus. Proclus shows up a first time in the 
company of Plato, Aristotle, and Ptolemy. He is presented as one of the 
ancients (veteres) who should be mentioned if one wishes to discuss the 
harmonies from a philosophical perspective. This reference to Antiquity 
is by no means gratuitous. On the contrary, for Kepler it is a matter of 
doing justice to the philosophically oriented reader and, more impor-
tantly, to the ancients themselves. Hiding (dissimulare) this tradition 
would be a manifest crime (luculenta injuria).36 When Kepler examines 
the ancient tradition concerning its ideas on the nature of geometrical 
objects, two rival views can be discerned. Plato, whose position is por-
trayed with a reference to the Meno,37 holds the opinion that the soul 
acquires mathematical knowledge from within (seipsa edoctam). Aris-
totle, on the contrary, offers an abstractionist account (abstrahi a sen-
silibus), where the soul does not start from within, but approaches the 
sense world as a tabula rasa in order to gain knowledge. According to 
Kepler, Aristotle’s position can only be defended with reference to gen-
era as ‘point’, ‘line’, ‘surface’, and ‘body’. These are indeed concepts 
abstracted from the world of the senses, on a par with other universals.38 
But when we are dealing with mathematical species39 like ‘circle’, ‘tri-
angle’, ‘square’, etc., the Aristotelian theory is pure sacrilege (in Chris-
tiana religione non tolerandus est). In that case, one should follow Plato’s 

36) Ibid., 217: “Cum autem ad hunc locum jam devenerimus; non equidem sine lucu-
lenta injuria tam lectoris, philosophiae cupidi, quam Veterum, qui hanc philosophiae 
partem ante nos triverunt, ipsorum placita de rebus ijsdem dissimulare possumus, 
quantum quidem nobis de ijs constiterit.”
37) Ibid., 217: “Id singulari artificio repraesentat in dialogis, introducto puero, qui 
rogatus a magistro, respondet omnia ad votum.”
38) Ibid., 276. Kepler also agrees with Aristotle—and disagrees with Proclus—when it 
comes to the ontological status of numbers. He considers the latter clearly as abstrac-
tions. Ibid., 222: “de numeris haud contenderim; quin Aristoteles recte refutaverit 
Pythagoricos: sunt enim illi secundae quodammodo intentionis, imo et tertiae, et 
quaertae, et cujus non est dicere terminum: nec habent in se quicquam, quod non vel 
a quantitatibus, vel ab aliis veris et realibus entibus, vel etiam a varijs Mentis inten-
tionibus acceperint.”
39) Here the Aristotelian model ‘species = genus + differentia’ is followed. For example, 
a circle is a plane figure of which the points are equidistant to a given point.
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precepts. At this point Proclus makes his appearance as Aristotle’s adver-
sary (adversarius) and Plato’s advocate:

And several centuries later he [Aristotle] found many “correctors,” as Proclus says. 
Proclus himself is an opponent, although he does not mention Aristotle by name 
in this instance. However, he does name Plato, whom he defends, and openly 
declares to be his leader.40 

What follows is a lengthy translation from Proclus’ commentary,41 in 
which the Neoplatonist amply refutes Aristotle’s abstractionist account 
and propounds his own philosophy of the intermediate being of math-
ematical concepts (λόγοι). Kepler gives two reasons for translating the 
passage. Firstly, Proclus shows that the circle and the arc belong essen-
tially to the soul. Secondly, Proclus’ authority protects Kepler against 
the hatred (invidia) he would have to face if refuting Aristotle himself.42 
For Kepler it is of vital importance that the terms of the archetypical 
harmonies are not abstracted from concrete circles in the sensible world, 
but are essentially present in the soul. Nonetheless, Kepler does not 
fully agree with Proclus’ philosophy of mathematics. After all, the latter 
is convinced that not only the circle and other mathematical species 
exist as essential concepts in the soul, but also the genera ‘point’, ‘line’, 
etc.43 In this case, Kepler holds onto the Aristotelian view and rejects 
Proclus’ theory.
 Another significant difference emerges when we further compare 
Kepler’s theory of the harmonies and Proclus’ philosophy of mathemat-
ics, namely the priority given by Kepler to the circle and the arc over 
other geometrical objects. Where Proclus deals with the circle and the 
pentagon ontologically and epistemologically on equal terms, Kepler 
clearly installs a hierarchy ‘origin—product’. The existence of the 

40) Ibid., 218: “et invenit post aliquot saecula cum alias multas εὐθύνας, ut loquitur 
Proclus ; tum Proclum ipsum adversarium; quanquam hic Aristotelem ipsum nomine 
non citat : Platonem vero, quem defendit, nominatum, aperte ducem suum profitetur.”
41) Ibid., 218-221 is a translation of Proclus, IE, 12, 2-18, 4.
42) Ibid., 222.
43) Proclus, IE, 12, 19-20: “ποῦ γὰρ ἐν τοῖς αίσθητοῖς τὸ ἀμερὲς ἢ τὸ ἀπλατὲς ἢ τὸ 
ἀβαθὲς […].” / “For where among sensible things do we find anything that is without 
parts, or without breadth, or without depth?”
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square, the pentagon, etc. depends on the comparison made by the soul 
between the circle and a certain arc. As a result, the circle becomes the 
storehouse (promptuarium) and birthplace of geometry and its objects, 
which exist as seeds in the circle. As said above, according to Kepler, 
the circle is an actual form of the soul (forma quaedam ipsius Animae). 
In this case, the soul and its content are identical, as Jorge Escobar 
indicates: “for the soul […] is the harmony itself, somehow the circle 
and the arc, […] not a bucket-like thing containing innate or inborn 
(ideas of ) harmonies.”44 The remaining geometrical figures merely exist 
as possible constructions, which can only be actualized by the com-
parison between the circle and the arc. 

Kepler’s Geometrical Imagination

It goes without saying that the above-mentioned differences have large 
implications for the functioning of imagination within Kepler’s theory 
of the harmonies. First of all, there is no mention in the Harmonices 
Mundi of a systematic discourse regarding the concept of imagination 
and one has to settle with some occasional references. At the beginning 
of book IV, Kepler mentions the vis repraesentativa seu phantastica by 
means of which the species of the sense objects are received in the soul.45 
Further on in the same book we read how imagination can be filled 
with images by the agency of certain constellations of stars.46 Several 
times an explicit reference is found to the power of the female imagina-
tion, which forms the foetus based on the mother’s observations during 
pregnancy.47 The same capacity is credited to the Earth soul, which uses 
this formative faculty (formatrix facultas) to depict (exprimere) human 

44) Escobar, “Kepler’s eory of the Soul,” 32.
45) Kepler, HM, 214: “jam hae species sensiles ab sensuum vestibulis seu orificijs, reci-
piuntur introrsum per vim repraesentativam seu phantasticam […].”
46) Ibid., 280: “et quod Luna gibba in clara frontis Taurinae constellatione, impleat 
Animae Phantasticam facultatem imaginibus.”
47) Ibid., 279: “imaginatio diuturna matris praegnantis,” and 281: “imaginatio quidem 
Matrum plurimum hujus confert foetui, toto gestationis tempore, ut saepe infoeli-
cium parentum (adeoque et aliorum hominum animaliumve, crebro et cum emphasi 
praegnantibus observantium), et vultus et mores et illis fundamentis innixa fortuna 
consimilis, transferatur in foetum.”
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behaviour in split rocks, as if it had really seen them (veluti eas videret).48 
At one moment, even an echo of Aristotle’s famous sentence “the soul 
never thinks without an image” is heard: “in the same way every oper-
ation in the soul is accompanied by an imagined impression.”49 
 Clues are equally scarce concerning geometrical imagination. The 
following passage from book IV offers, however, a starting-point:

Indeed to the human mind and to other minds quantity is known by instinct, 
even if for this purpose it is deprived of all sensation. Of itself it comprehends a 
straight line, of itself an equal distance from a given point, of itself it imagines 
(imaginatur) for itself from these an image of a circle. If so, it can much more 
readily find the construction by means of that, and so perform the function of the 
eye in seeing the diagram […].50

The soul does not need the senses to know what a circle is, but instinc-
tively construes the image of a circle because it perceives a straight line 
and an equal distance from a given point. This idea reminds us of a 
section in Proclus’ commentary:

e drawing of a line from any point to any point follows from the conception 
of the line as the flowing of a point and of the straight line as its uniform and 
undeviating flowing […]. And if we think of a finite line as having one extremity 
stationary and the other extremity moving about this stationary point, we shall 
have produced the third postulate [to describe a circle with any center and 
distance].51

48) Ibid., 269.
49) Ibid., 246: “sic in Anima quoque operatio nulla est sine impressione imaginativa.”
50) Ibid., 223: “Menti quippe humanae caeterisque Animis ex instinctu nota est quan-
titas, etiamsi ad hoc omni sensu destituatur: illa seipsa lineam rectam, ipsa intervallum 
aequale ab uno Puncto intelligit, ipsa per haec sibi circulum imaginatur. Si hoc, potest 
multo magis in eo demonstrationem invenire, itaque oculi officium in aspiciendo 
diagrammate […] supplere.”
51) Proclus, IE, 185, 8-21: “τὸ μὲν γὰρ ἀπὸ παντὸς σημείου ἐπὶ πᾶν σημεῖον 
εὐθεῖαν γραμμὴν ἀγαγεῖν ἑπόμενόν ἐστι τῷ ῥύσιν εἶναι τοῦ σημείου τὴν γραμμὴν 
καὶ τὴν εὐθεῖαν ὁμαλὴν καὶ ἀπαρέγκλιτον ῥύσιν. […] εἰ δὲ αὖ μένουσαν μὲν τὴν 
πεπερασμένην εὐθεῖαν κατὰ θάτερον, κινουμένην δὲ περὶ τὸ μένον κατὰ τὸ λοιπόν, 
τὸ τρίτον ἂν εἴη γένος.”
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From Proclus’ perspective, the imagined circle can be considered in two 
ways: as the construction process and as the result of this process.52 Thus, 
the same projection of the understanding may be looked at both 
 synchronically and diachronically. There is, however, a fundamental 
difference with the paragraph from the Harmonices Mundi, if we bear 
in mind the aforementioned difference between genera and species. 
According to Proclus, the point and the line exist in the soul as essential 
concepts53 on the same ontological level as the circle, with which they 
have a relationship of increasing complexity. From Kepler’s point of 
view, these genera are universals abstracted from concrete, sensible 
objects (cf. supra). As a result, Kepler’s ‘imagined’ circle is not a projec-
tion or construction made by the soul based on notions (line, point) 
that it holds a priori. After all, the fact that the construction occurs 
instinctively means that the soul sees lines and points54 or—better—sees 
movements and positions of sensible objects that can be represented 
using lines and points. From these starting-points the soul imagines the 
image of a circle, which does essentially belong to it. 
 Apparently, we are dealing with an external imaginary construction 
in the world or cosmos. This suspicion is confirmed by a passage where 
Kepler writes on the Earth soul: 

For because the soul arranges all the bodies in the world round the point which 
is its seat (in imagination) [imaginando] in the form of a sphere, and all the plan-
ets in the form of a circle, and that by the law of straight lines extending from a 
single point […]. For all these things affect the soul just as they are perceived.55 

52) See Dmitri Nikulin, “Imagination and Mathematics in Proclus,” Ancient Philosophy, 
28 (2008), 153-72, 162-63.
53) See for example Proclus, IE, 12, 19-23 and 93, 18-20.
54) Cf. Raz Chen-Morris, “Optics, Imagination, and the Construction of Scientific 
Observation in Kepler’s New Science,” e Monist, 84 (2001), 453-86, 459: “e 
perpendicular is neither an abstraction of some concrete entity, nor a sign, nor a con-
ventional symbol of something that was there before […], nor an ideal entity existing 
in some non-sensual realm. e perpendicular (or any line for that matter) is a sort 
of representation. e line is described and created by the possible movement of any 
body in the world.”
55) Kepler, HM, 276: “Nam quia Anima omnia mundi corpora circa suae sedis punc-
tum disponit (imaginando) in formam sphaerici, omnes planetas in forma circuli, 
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Later on, Kepler acknowledges that an analogy with the human soul is 
justified.56 But which circle does the soul create in the cosmos and how 
is it related to Kepler’s theory of the harmonies? The imagined circle 
coincides with the zodiac, a belt-shaped ring of constellations in the 
heavens, when the latter is imagined as viewed from earth (circuli … 
Zodiacum, ex terra imaginatum repraesentant). It is of great importance 
to notice that this imagined circle is not a secondary overlay of the 
zodiac, but an instinctive product of the soul in its confrontation with 
the world. The next citation overtly illustrates that Kepler accepts the 
possibility of such an imaginary circle: 

Now the centres of all the circles suggest the Earth, as if it were placed in the mid-
dle, and the circles themselves represent either the zodiac, as imagined (imagina-
tum) from the Earth, or whatever other circle, subordinate to the zodiac, is 
imagined (imaginatum) in order to measure the angles.57

The three starting-points to construct this circle, namely a movement 
that can be represented by a straight line, an equal distance from a given 
point, and the point given, respectively correspond to the sunrays, the 
sun’s distance to the earth, and the earth itself. Kepler shows how the 
movement of light can be represented by means of a straight line58 and 
how the Earth can fulfil the role of an imaginary middle point (puncti 
rationem habet).59 The imaginary circle corresponds de facto with the 
ecliptic, the circle that the sun appears to describe as viewed from our 
geocentric illusion. 

idque lege rectarum, ex uno puncto eductarum […]. Haec enim omnia sic movent 
Animam, uti percipiuntur.”
56) Ibid.: “percipiuntur autem ijsdem legibus, quibus et a nobis videntur [...] quic-
quid hactenus de Anima Telluris est dictum, id similiter etiam ad facultates Animae 
humanae applicari potest.”
57) Ibid., 242: “centra autem circulorum omnium adumbrant Terram, velut in medio 
sitam; circuli ipsi vel Zodiacum, ex terra imaginatum repraesentant, vel quaemcunque 
alium circulum Zodiaco subordinatum, metiendorum angulorum causa imaginatum.”
58) See Chen-Morris, “Optics, Imagination,” 470: “e ray does not exist now but is 
an exact representation of patterns of the motion in the medium of two-dimensional 
surfaces of light from the luminous objects and their reflection from the colored sur-
faces of the illuminated objects.”
59) Kepler, HM, 239.
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 Although Kepler often refers to the zodiac with the Latin circulus, 
the zodiac itself cannot possibly be the imaginary circle suggested. For 
Kepler repeatedly says that the zodiac is a sensible—and therefore not 
imaginary—circle.60 Besides, the noun circulus can be used to designate 
a belt or a zone as well. Kepler marks this difference when he talks about 
the circle that is drawn in the zodiac (arcu[s] circuli magni, in Zodiaco 
descripti).61 
 Now, the significance of the imagined circle lies in the fact that it 
operates as one of the terms for discovering the cosmic harmonies: 

Nothing, then, is easier to perceive than if we say, as in the previous Chapter, that 
the harmonic proportions, with which we are going to deal in this Book, are 
between the whole circle of the zodiac and an arc of it which two planets seem to 
mark out, bound or cut off by that visible interposition of their bodies.62

In other words, the soul is able to discover the harmonic proportions 
in the imaginary circle (in eo demonstrationem invenire). That way the 
latter has the same function for the soul as the diagram for the eye (oculi 
officium in aspiciendo diagrammate supplere). In contradistinction with 
the Proclean imagination, which allows the soul to see itself as in a 
mirror in spite of its place in the body and in the sensible world, Kepler’s 
imagination enables the soul to recognize itself and its products by 
means of the senses. The world turns into the soul’s own (re)construc-
tion.

e Truth of the Fiction

The way in which the soul rediscovers itself via an imaginary construc-
tion in the cosmos seems hard to reconcile with the knowledge that the 

60) Ibid., 235: “illum ipsum sensibilem circulum in summo aethere, creberrimis fixis 
stellis expressum, a quibus in certas animalium formas redactis, ille nomen adeptus est 
Zodiaci.” Cf. Ibidem, 247: “[…] circuli Zodiaci, circuli nimirum sensibilis.”
61) Ibid., 240.
62) Ibid., 235: “Nihil igitur est perceptu facilius, quam si dicamus, ut cap. praecedenti, 
proportiones harmonicas, de quibus hoc libro sumus acturi, esse inter totum circu-
lum Zodiacum, et inter ejus arcum, quem duo planetae visibili illo corporum objectu 
designare, terminare vel resecare videntur.”



197G. Claessens / Early Science and Medicine 16 (2011) 179-199

earth revolves around the sun and not vice versa, that the ecliptic is in 
fact the sun’s path against the background of the constellations of starts, 
that the zodiac is a belt in the sphere of the fixed stars, having the 
sun and not the earth as its centre, etc. Put differently: is it possible 
within a Copernican universe to save an epistemology founded on an 
imaginary construction, when the latter starts from an apparently false 
human observation? What is the value of recognizing the harmonies if 
this process goes back to a hyper-anthropocentric ‘ex terra imaginatum’?

In order to fully comprehend Kepler’s viewpoint, I think these ques-
tions should be formulated in a different manner. For Kepler the legit-
imacy of perception—and of the imaginary construction based on 
it—is not subject to discussion. On the contrary, perception is and 
provides all legitimacy. The fact that man is able to decipher the har-
monic composition of the cosmos implies that God has provided him 
with the means for this discovery through the way in which reality 
appears to man:

e Creator deemed it sufficient to shape souls, which control earthly creatures, 
in such a way that they expected and observed and noticed the harmonies, all 
round the circle, as they occurred at their own moments over time [...]. at is 
the case with the apparent motions of the planets beneath the zodiac, as seen from 
the earth.63

If the sun appears to revolve around the earth, this perception is relevant 
as well and does not necessarily undermine the truth-value of the sci-
entific knowledge (scientia), namely geometry and arithmetic, that is 
based on it. On the contrary, this illusionary observation—which God 
intended to be so—functions as an instigation for the development of 
an archetypical knowledge. After all, the mathematical sciences stem 
from the contemplation of archetypical and not of sensible harmonies. 
This indicates that the factual basis of scientific knowledge lies in the 
soul and not in the imaginary constructions in the cosmos.

63) Ibid., 230: “satis habuit Creator, sic conformare animas, creaturis mundanis prae-
fectas; ut et expectarent et observarent et animadverterent harmonias, per totum cir-
culum, suis temporum momentis provenientes [...]. Sic fit cum motibus planetarum 
ex terra apparentibus sub zodiaco.”
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The relation between both moments of the epistemological process, 
namely the sensible trigger and the archetypical articulation, should 
be considered as necessary complements. The soul has to relate itself 
to reality in order to gain (self )knowledge by means of hereto config-
ured senses. Imagination is the place where both moments ingeniously 
meet without truth and legitimacy interfering with each other. The 
construction of the imaginary circle is not just an iteration of an obser-
vation orchestrated by God, but a repetition based on an essential form 
of the soul. More than once Kepler emphasizes that this process occurs 
in a space preceding any truth claim by explicitly highlighting its imag-
inary character (imaginatur). The legitimacy involved is nothing but a 
duplicate of the legitimacy of the perception that is reproduced and 
represented. Only in one case, I think, the problem of legitimacy comes 
into play, namely in the complex relation between the soul, perception 
and imaginary construction. Here we clearly see how Kepler underlines 
the legitimacy of every connection: the soul dictates what the nature of 
the eye must be (and not vice versa), and the imaginary circle is the 
creation in reality of an essential form of the soul. Additionally, the 
quantitative is the common measure of the (visual) perception, the 
imaginary construction and the soul. 

God has created the cosmos so that it refers both from and via human 
perception to the soul’s essence: the circle and the archetypical harmo-
nies that flow from it as knowledge. In Kepler’s eyes God is also the 
ultimate, all-encompassing guarantee connecting Proclus’ and his own 
philosophical system. It is an established fact that, seen from Kepler’s 
perspective, Proclus’ reading of Euclid was a decisive moment in the 
reception of the Elements and in the realization of geometry’s true mean-
ing. Only Proclus had witnessed the same truth that Kepler was now 
trying to explain and bring to completion. What is more, Kepler writes, 
even the Christian foundation of that truth has always already been 
present in the Neoplatonist’s writings, even if he did not dare to state 
as much explicitly for fear of prosecution:64 

64) Cf. Rhonda Martens, Kepler’s Philosophy and the New Astronomy (Princeton, 2000), 
34: “Kepler’s interpretation of Proclus was distinctly Christian.” On Kepler’s incorrect 
dating and misunderstanding of the historical circumstances in which Proclus worked, 
see Kepler, e Harmony of the World, trans. E. J. Aiton et al., 493, n. 177.
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For Proclus lived in the time when it was a crime to proclaim Jesus of Nazareth 
our Savior as God […]. erefore, Proclus, who even by his own Platonic philos-
ophy had perceived the Son of God from far off by the natural light of his own 
mind as the true brightness which comes into this world and illuminates every 
man, who already knew that it was in vain to seek divinity along with the super-
stitious populace, yet preferred to seem to seek God in the Sun than in Christ the 
living man.65

Both Proclus and Kepler sincerely believed that geometry and its objects 
did not so much refer to a secondary (abstracted) reality, but rather 
somehow uncovered our essence and showed us ‘true’ reality.
 By way of conclusion, it may be stated that Kepler’s reception of the 
Proclean concept of imagination is highly unique in the context of the 
early modern readings of the Neoplatonist’s commentary. By abandon-
ing the traditional meta-mathematical framework—and the corre-
sponding presuppositions—of the early modern period, Kepler was the 
first to incorporate imagination’s productive side within an early mod-
ern philosophy of mathematics. Moreover, by safeguarding imagina-
tion’s sensory input, he opened up the path for imagination to unravel 
the harmonic relations governing the universe based on the soul’s math-
ematical essence. By means of its bodily locus, imagination was now 
able to play a constructive role in acquiring scientific knowledge of the 
world.

65) Kepler, Harmonices, 364: “Vixit enim Proclus quo tempore, Jesum Nazarenum ser-
vatorem nostrum, Deum profiteri […]. Proclus igitur, qui filium Dei vel ex philosophia 
sua Platonica, naturali mentis lumine conspexerat eminus, lucem illam veram, quae 
illuminat omnem hominem, venientem in hunc mundum: qui divinitatem in rebus 
sensilibus cum superstitiosa plebe nequaquam quaerendam esse jam sciebat: Deum 
tamen in Sole, quam in Christo homini sensili quaerere, videri maluit.” 


