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Witnessing Astronomy:
Kepler on the Uses and Misuses of
Testimony
Mario Biagioli

The role of eyewitnessing in science and natural philosophy has been a prom-
inent research question in science studies and history of science in the last
two decades. Philosophy too has begun to study its epistemic dimensions.r
Looking at modern scenarios, scholars have focused mainly on the increas-
ingly extensive role of scientists and scientific evidence in legal proceedings.
Historians of early modern science have instead focused primarily on the bor-
rowings of legal witnessing practices and standards of evidence into natural
philosophy-borrowings aimed at buttressing the new concepts of experi-
ence and experiment being developed by mathematicians and experimental
philosophers.2 In this essay, I analyze the peculiar role of eyewitnessing in
Kepler's observational astronomy to revisit and substantially revise some of
the received views of the relation between law and early modern science.

We already know that Boyle, Pascal, and Newton had distinctly different
uses for witnesses and circumstantial evidence in experimental and obser-
vational reports.3 But if we comb through the texts that Kepler produced in
response to Galileo's discoveries of 1609-1610 and through the letters he
exchanged with the Florentine astronomers, we find yet another original
perspective on the role of witnessing in astronomy-one that is elaborated
through some references to procedures and standards of evidence of Roman-
canon and inquisitorial law.

Kepler's uses of witnessing

In his 1609 Phaenomenon singulare, Kepler described what he took to be the
transit of Mercury across the solar disk. (This was a phenomenon he was soon
to reinterpret as something quite different-a large sunspot). Kepler calculated
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that Mercury would enter coniunction with the Sun on May 29, 16O7 and
planned to observe both before and after that date. At first the weather did not
comply with Kepler's wishes but, on May 28 (as he was talking to an unidenti-
fied Jesuit about the expected transit), the cloud scattered and out came the
sun. Kepler rushed to the attic of his home in Prague where cracks between
the roof tiles could function as pinholes for solar observation. Once there, he
projected the solar disk on a piece of paper and observed "a small spot the size

of a small fly on the lower left side" of the solar disk.a After moving the piece
of paper around and trying out different pinholes to test whether the spot
might be produced by either the paper or spiderwebs dangling from the ceil-
ing, Kepler became convinced that he was not dealing with an artifact.

He immediately started to line up eyewitnesses. The first was Martin
Bachazek the-rector of the University of Prague and Kepler's landlord-who
wrote on Kepler's own report: "I, M. Martin Bachazek, was present to this
observation and vow that this is what happened."s Kepler then left the house,
went by the court (where he instructed a valet to report the news to the
emperor), dropped in on theJesuit to inform him of the discovery, and finally
landed in the shop of Joost Burgi-the court clockmaker. Burgi was not in,
but the sun (and the spot) were not going to stay up forever. Having no time
to waste, Kepler rounded up two of Burgi's assistants and servants, closed all
the doors in the shop, and darkened all the windows, except for a pinhole
aperture (about U10 of an inch) from which they were able to observe (at
about 14 feet from the aperture) the same spot in the same location on the
solar disk. Like Bachazek a few hours earlier, one of Burgi's assistant was asked
to autograph Kepler's report, which he did (in German): "Heinrich Stolle, iun-
ior clockmaker-iourneyman, my hand."6

In the book, Kepler uses the terms "spectator" and "testis" to identify both
Bachazek and Stolle, perhaps to specify that they were testifying to some-
thing they had personally seen rather than to something they had just heard
and deemed credible (as was the case with so-called hearsay witnesses-an
older form of witnessing that was still accepted in the medieval period).7
While Bachazek's socioacademic status contributed to the credibility of his
testimony, Kepler's inclusion of Stolle, a workman, suggests that his search
for witnesses was nearly class-blind. That practice fit well with Roman-canon
law as practiced in the Hapsburg Empire and the German lands, which stated
that "adequate witnesses are those who are without evil repute and who oth-
erwise are unchallengeable for any legal ground."8 Religious differences also
did not seem to matter as Kepler (a Protestant) seemed quite eager to enlist
the testimony of a Jesuit.e

The typographic features of Kepler's text and the positioning of Bachazek
and Stolle's testimonials in it are also important. Kepler does not limit him-
self to include their names within his printed observational narrative to let
the reader know that he has people who can back up his claims. Instead, he
asks Bachazek and Stolle to autograph the reports he had iust written up-
reports he then prints verbatim in the Phcenomenon singulare in a distinct for-
mat. After bracketing each line of the reports with quotation marks to make
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them stand out from the rest of his own text, Kepler adds their date (Monday
May 28, 1607-the same day on which the observations were conducted),
and then appends his witnesses signatures using different fonts (regular for
Bachazek's signature and gothic for Stolle's), as if to reproduce as much as pos-
sible the "atJra" of the original signatures on the handwritten document.lo

In a legalistic fashion, Kepler then writes in the margin (next to the sec-
tion signed by Stolle) that, while the printed text appea$ in Latin, the original
was written in German (most likely because of stolle's limited linguistic range)
and then translated into Latin by Kepler himself. Interestingly, Bachazek's and
stolle's signatures include their professional titles-the first a master, the sec-
ond a clockmaker-journeyman-and Stolle's signature is prefaced by Kepler,s
description of his identity: "The witness is the assistant of Joost Burgi, the maker
of automata, who was a spectator."lr Because Stolle,s modest professional title
would have had little to add to the credibility of his testimony, the information
about the witnesses' position was probably included not for epistemic reasons
but for legal identification.l2 Roman-canon law required that testimonies sub-
mitted by the plaintiff be "properly written up and transmitted to the iudge,
along with the witnesses names and addresses" for follow-ups.l3

Although we can assume that Kepler would have taken Rudolph II over
Burgi's assistant as a witness, the observation of the (alleged) transit of
Mercury was not a staged experiment but a time-specific and not fully pre-
dictable event. Because of the narrow window of opportunity, Kepler seemed
just happy to find someone-anyone-who could witness it. As a literary
genre, Kepler's narrative is closer to a police report of a crime scene than
to the description of an instrument-produced experiment performed at the
Royal Society at a preadvertised time, in front of preselected witnesses.

Kepler's legalistic concerns reemerge at the end of his report. While stat-
ing that he sought Burgi's testimony (when he got back to the shop) as well
as that of the Jesuit (earlier in the afternoon), he reported that the priest was
unable to corroborate the discovery because of the constraints imposed by his
prayer schedule and his lack of a suitable pinhole, while Burgi's observations
were cut prematurely short by cloud cover.r4 Interestingly, Kepler bracketed
Burgi and the Jesuit out of the observational report not by saying that they
had tried and failed to witness the truth of Kepler's claims, but rather because
that they had failed to be witnesses. Instead of saying that he had two negative
testimonies and two positive ones, Kepler wrote that he had only two wit-
nesses (Bachazek and Stolle) because the other two (Burgi and the Jesuit) iust
did not qualify as witnesses (though we know that they did try to observe).rs
That done, Kepler proudly pronounced: "The testimonials of our witnesses
[Bachazek and Stolle] are unanimous." Perhaps Kepler,s selective counting
might reflect the fact that two fully positive eyewitness reports provided a
probatio plena-Roman Law's standard of criminal proof.

Kepler's use of witnesses was further refined in the Narratio-a short book
reporting the observations of the surface of the Moon and of the satel-
lites of Jupiter with a telescope between August 30 and September 9, 1610.16
References to legal practices are found throughout the book. Kepler opens
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by acknowledging that some had criticized his Dissertatio cum nunci(t sidereo
(published earlier in May) for uncritically upholding the truth of the observa-
tions put forward in Galileo's Sidereus nuncius (published in March).r7 Unable to
access a suitable telescope to replicate some of Galileo's discoveries, Kepler had
indeed endorsed the Nuncius prior to being able to replicate its claims.rs The
Narratio was written to fill such a gap, providing the testimonials he did not
include in the Disserfcfio. Together with the letters exchanged in those rnonths
between Kepler and Galileo, these three books provide a wealth of information
about the vastly divergent roles the two astronomers attributed to witnessing.

The Narratio presents a series of observations that Kepler and his witnesses
conducted following a specific protocol to avoid influencing each other's find-
ings. Witnesses' reports are most credible when independent, that is, when
most likely to be unbiased and untampered with. Conversely, witnesses who
observed together and discussed what they were seeing might have influ-
enced each other's reports. Attempts to avoid the spreading of biases (observa-
tional or otherwise) are mentioned throughout Kepler's book. Kepler wants to
show that he and his fellow observers did not influence each other, but also
that he and Galileo had not staged his publication by communicating and
comparing observations with him beforehand:

Prague is my witness that these observations have not been sent to Galileo.
Actually it is for this reason that I have not written him recently despite
the fact that I owe him a letter. And those to whom I have commur-ricated
these [observations] in generic terms have not been able to copy anything
from my papers kept at my house. Simitarly, [Galileo] has not been able to
send me his observations because only a few days have passed. You can
therefore rest assured that there has been no communication.r')

When it comes to observing, Kepler reports the provenance, ownership,
and optical limitations of the telescope he used; some of the challenges
he encountered while observing; the slight modifications he introduced
in the apparatus; and the names of his various co-observers arl-c? witnesses
(Beniamin Ursinus, Thomas Seggett, Frans Tengnagel, and Tobias Schultetus).
As in the previous Phaenornenon singulare, the Narratio does not relate the
witnesses' credibility directly to their social status. That was not the result of
an egalitarian impulse but of a kind of "actuarial calculus." Kepler does uot
treat trustworthiness as inherently connected to a positive cause (social status
and values of honesty) but to a negative factor such as risk (how much a per-
son would lose were she/he to speak falsely). More precisely, Kepler assesses
such a potential loss over time rather than in relation to a witness' status at
the moment in which a testimony may be iudged to be false. Ursinus is the
youngest and least prestigious person among the witnesses, but that does not
mean that he has less to lose than a more senior scholar like Thomas Seggett,
"an Englishman already well known for his books and correspondence with
famous men, who therefore cares dearly about the reputation of his narne.,'zo
According to Kepler, because Ursinus "is passionate about astronomy, loves

WitnessingAstrorromy 7O7

that discipline and has decided to practice it as a specialist, it would not even
cross his mind to ruin, right at the beginning, the credibility necessary to a
future astronomer with a false testimony."21 He would lose not only the mod-
est name he had in the present but also the much bigger name he might have
developed in the future-the "integrar" of his reputation over the length of
his professional life.

Kepler then describes the bias-control protocol that was followed through-
out the observations:

Each of us had to draw, in silence, with chalk on the wall anything he
had observed without making it visible to the others. After that, we would
look together and simultaneously at each other,s picture to check our
agreement.22

Kepler then maps both the consensus and the disagreement on the various
observations, often specifying which observations were produced after being
"tipped off" by other team members. For instance, ,,at the fifth hour, I lost
sight of the eastern satellite, which was nevertheless spotted by Sir Tengnagel,
secret counselor of Archduke Leopold (who had been instructed). He did not,
however, see the western one."23 Later on, ,,Seggett saw all three of them,
and drew them up in the same configuration [as Kepler,s and Ursinus,]. Sir
schultetus, Imperial tax collector for Silesia, saw (after been instructed) the
most luminous among the western ones.,'24

Kepler's protocol resembles Roman-canon law practices. I say ,,resem-

ble" because it is important to acknowledge the differences between the
scenarios dealt with by natural philosophers making claims about new and
hard-to-observe objects and criminal cases where iudges did not have to estab-
lish the fact of a crime but rather of the author of that crime. placing a person
at the scene of a crime (in the past) is quite different from placing a satellite
in orbit around Jupiter (now) or from confirming an experimental finding
that (unlike a crime) may be replicated. Perhaps cases involving reproducible
evidence (like, say, cases of forgeries, coin clipping, etc.) involved evidentiary
challenges much closer to those faced by natural philosophers.

contrary to common law countries like England where trials took place in an
open court, trials in Roman-canon law countries were based on evidence pro-
duced by interrogating witnesses in private and then forwarding the transcripts
to a closed court. This was not iust to maintain the power of the judiciary but
to prevent what early modern iurist saw as unlawful storytelling. Defendants
were often not told what crime they were accused of prior to being interrogated
so that they would not be able to prepare self-exculpating narratives. (The doc-
uments of Galileo's trial show that the inquisitors followed such practice).2s
Also, when more than one defendant was imprisoned awaiting trial,

they should be kept apart from one another to the extent that the gaol
cells are available, in order that they may not plot false testimony with one
another or discuss how they can explain away their deed.26
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Denying defendants information about the crime was also seen as a way to
prevent them from confessing things they had not done (or, in Kepler's case,
to report things they had not observed). Jurists thought that, were defend-
ants to know the circumstances of the crime, they might cobble them up into
a confession iust to get themselves out of the hands of the torturers (or, in
George Bush's parlance, "professionals").27 While the Royal Society's practice
of collective witnessing has been shown to fit well the common law model
of open trials in front of a iury, Kepler's Narratio seems informed by Roman
law scenarios: the observers "interrogate themselves" privately and independ-
ently, and then show their independently obtained written evidence to the
reader-judge (or to themselves as a collective iudging body).

Kepler and the lawyers

If the observational and witnessing protocols described in the Narratio were
more sophisticated than those in the Phaenomenon, it was probably because
of the pressure exerted on Kepler by Galileo's uncooperative behavior. On
August 9, t6LO, iust three weeks before conducting the observations eventu-
ally published in the Narrafio, Kepler wrote Galileo pressing him to send testi-
monials to Prague to help him to silence the remaining critics of the Nuncias.
Kepler was concerned not only with Galileo's honor but with his own. Having
enthusiastically endorsed the Nuncius' discoveries in his Dissertatio, he was
then left to hang when Galileo refused to send him third-party testimonials
or a telescope with which to produce his own:

Although I continue to have no doubts, it nevertheless pains me to remain
so long without testimonials by others to convince the remaining skeptics.
I am asking you, Galileo, to produce other testimonials as soon as you can.
From the letters you have sent to various people, I have learned that you
do not lack witnesses. But I cannot cite anyone except you to defend the
credibility of my letter lthe Dissertatiol. The authority of the observation
rests solely on you.28

In the absence of Galileo's collaboration, Kepler had already lined up all tes-
timonials he could find (including ancient ones) for the irregularities of the
lunar surface, and the many fixed stars in the Milky Way, but could find none
for the satellites of Jupiter.2e As he requests testimonials from Galileo, Kepler
tries to explain to him why they are necessary to begin with by drawing a dif-
ference between philosophical and factual arguments. He tells Galileo that the
debate over the discoveries reported in the Nuncius "is really not a philosophi-
cal problem but a juridical question of fact." The main question on the readers'
minds is not whether Galileo is a good philosopher (that is, whether he has cor-
rectly identified the causes of the phenomena he presents) but simply whether
he has "consciously lied to the world" by making false factual claims.3o

Prefaced by a reaffirmation of Kepler's support of theNuncius, these remarks
do not necessarily convey distrust but rather a nonjudgmental description of
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the predicament faced by anyone who happens to make statements about
facts. Because of the nature of their discipline, early modern astronomers
often relied heavily on the observations conducted by colleagues in other
places and other times-more so than the practitioners of most other dis-
ciplines, including experimental philosophy. Still, Kepler is not lecturing
Galileo about some delicate trust-based sociability of the astronomers' com-
munity and the need to sustain it through value-confirming behaviors such
as the disclosure of the instrument's specification, observational practices,
and testimonials. His letter does not intimate that Galileo's refusal to provide
testimonials may threaten the stability of the astronomers' "form of life,"
but simply reminds him that, because of the empirical (rather than philo-
sophical) nature of the claims he made in the Nuncias, his readers are expect-
ing him to play by the rules of the legal (rather than philosophical) game.3l
Kepler seems to take for granted that Galileo has testimonials available and
tells him that he ought to make them public.

Written a few weeks later, the Narrgtio suggests that Kepler had some dis-
like for the very rules of the game he /s exhorting Galileo to follow-a dislike
that resonates with some of the recent critiques of the feasibility of the iury
system to iudge complicated scientific matters. ln the Narrafio Kepler reports
that some critics have dismissed his iust-published Disserfctio as a rhetorical
text: "According to them, [my arguments] are cheap and aimed at pleasing
the masses, like those used in a tribunal to respond to questions about fact."32
(The critics, most likely, were responding to seeing the book endorse Galileo's
discoveries without replicating or providing testimonials about them).33 That
put Galileo and Kepler on the same boat. If some accused Galileo of lying
about facts, others took Kepler to spread a cognate kind of lie-the kind law-
yers tell in court when they cannot produce facts.

Kepler is no antiempiricist. He observes whenever he can, collects obser-
vations from wherever and whomever he can get them, and even writes a

book-the A d Vitellionem paralipomena-on optics and vision with the goal of
improving the reliability of astronomical observations. His derisive associa-
tion of rhetoric and judgments of fact, therefore, is not a critique of empiri-
cism in general but rather a description of what other people-the common
readers of Galileo's Nuncius and of Kepler's own Dissertafio-take to be the
appropriate protocols to assess facts. Lacking a philosophical background,
these people may assume that the discourse of lawyers and courts is the only
way one can talk about empirical evidence.

What seems to bother Kepler is not the strictness or laxity of legal standards
about fact but the way discussions about facts are framed in (and by) legal set-
tings. Courts, it seems, are the place where facts are put forward, but they are also
the place where their absence is routinely covered up by the lawyers' rhetorical
arguments. Facts are indeed opposed to rhetoric, but this is an opposition that
is played out within the same legal discursive game. Whercas rhetorical spins on
evidence (or its absence) are corrupt, statements of fact are limited to effects-
not causes. Both options are not terribly appealing to someone who, like Kepler,
fashions himself as a philosopher (or as a theologian-turned-philosopher).
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Shapin and Schaffer argue that Boyle drew from legal practices to build a
methodology of experimental philosophy around the "matter of fact," but
Kepler seems to see the law as part of the problem rather than of the solution.
(His subsequent long and stressful engagement with the courts to defend his
mother from accusations of witchcraft probably did little to make him appre-
ciate the legal institutions' handling of testimony and empirical evidence).34
Kepler's skepticism does not reflect a worry-shared by other seventeenth-
century natural philosophers-that statements about nature have a tendency
to turn litigious because of the dogmatism of the philosophical or theological
frameworks in which they may be made to operate. Lawyers and courts can
make facts litigious no matter what they might be about or what previous
connotations they might carry. Kepler's solution is not to go for maximum
facticity-matters of fact bleached of any interest or ideology-but rather to
adopt a two-tier epistemology that, by separating factual statements from
philosophical ones, accepts the sad fact of the lawyers' existence.

If one's claims are primarily about observations (as in Galileo's Nuncius or
Kepler's Phaenomenon) then one has to play by the lawyers' rules and provide
testimonials. Although Kepler does not seem to enioy having to write the
Narratio to corroborate Galileo's discoveries, he feels compelled to do so to
vindicate what he wrote in the Dissertatio. Philosophers may not need (or
even like) testimonials, but they cannot forget that, infected by the "idols of
the tribunal," the common readers do need them.

For instance, in the Narratio Kepler states that the "more secret" reasons for
his trust in Galileo's observations predated his having "proof of the fact." Even
in the absence of empirical corroboration, Kepler states that such reasons were
strong enough to "completely satisfy my mind."3s Having initially withheld
those "more secret" reasons, he has decided to make them public now that
he can provide empirical testimonials as well. We should not, however, take
Kepler to behave like the textbook scientist who puts forward her/his claims
only when she/he can empirically support them in front of colleagues.

The delayed publication of Kepler's "more secret" reasons does not result
from the delayed availability of corroborative evidence but rather from the
features of the audience he had to address in that specific book-an audience
that was not primarily made up of colleagues. Kepler did not wish to address
the "common readers" but was forced to do so because of Galileo's decision
to pitch theNuncius to them rather than to professional astronomers. Kepler's
earlier decision not to take his reasons "in front of the iudges" or to "the
masses anxious with doubt" reflected a fear that, unable to understand his
"more secret" reasons, they would have made fun of him.36 Kepler seems

less concerned with conveying knowledge to the masses than with avoiding
being harassed by them.

This sounds like philosophical elitism of the Pythagorean type (a stance cer-
tainly not alien to Kepler), but it carries more mundane implications. Echoing
the letter to Galileo from a few weeks earlieq Kepler is now suggesting that
while philosophical readers would be able to understand Kepler's "secret rea-
sons," common readers could be convinced (or perhaps just pacified) only
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by testimonials. Kepler does not provide testimonials to prove his "secret rea-
sons" but rather to shield philosophical knowledge from the derision of the
masses-to keep the readers happy and off the philosopher's back. In this
sense testimonials function as the epistemological analog to what we now
call "one-liners" or "sound bytes."

If the expectations of philosophically lowbrow readers may have been
annoying to Kepler, they also came with some silver lining. The same legal
conventions that make people expect testimonies from philosophers when
they make statements of fact also places quite a low threshold on credibility:
"Such is the way of the law: one is presumed sincere until the contrary is
proven."37 Although any additional circumstantial evidence (like, but not lim-
ited to, social status) may add to a claimant's credibility, the principle remains
that in disputes over facts (as distinct from disputes over points of law) the
burden is not on the claimants but on their critics.3s This has tremendous
consequences for discoverers as it means that, as Kepler often states, Galileo's
opponents should not attack him and his claims wif,rout introducing empiri-
cal evidence to support their challenges. His claim that discoverers should be
(legally) entitled to the benefit of the doubt is also traceable to lines such as

"Why should not I believe in such a profound mathematician" or "Why should
I deny my trust." More than rhetorical questions, such constructions indicate
that Galileo ought to be granted credibility to begin with and that Kepler
would have to find reasons for taking that credibility away from him.3e

Kepler's application of the "innocent until proven guilty" legal standard to
factual claims about nature may also explain his openness to using lower-class
witnesses. High social status does help credibility, but that does not mean
that claims put forward by a lower-class person are not credible. Technically,
even a beggar's claims would have to be refuted to be dismissed-a position
quite different from Boyle's who was eager to dismiss as untrustworthy tes-
timony from laborers.4o To Kepler it is all a matter of balance or, rather, of
iudgment. Everybody starts with some positive credibility that can be then
increased or reduced by circumstantial evidence such as the character of the
person, the risks that person would be taking by lying, the nature of the
claim, the opposing or supporting testimonies, the modalities of observation,
the way the claim is reported, and so on. Kepler does not treat testimonials as
proofs, but only as evidence-entries in a long list of additions and subtrac-
tions through which credibility is assessed-a practice not unlike the eviden-
tiary arithmetic of Roman-canon law.

Idols of the tribunal

I want to return to Kepler's complaint that the Dissertatio-a book that pro-
vided many arguments but little empirical evidence to support Galileo's
claims-was criticized for putting forward arguments that were "cheap and
aimed at pleasing the masses, like those used in a tribunal to respond to
questions about fact.al Kepler's remark, it seems to me, is that his critics
assumed that if a person supports somebody else's claims about facts without
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introducing testimonies that person must be operating at the other end of
legal discourse-that of rhetoric. Conditioned by the "idols of the tribunal,"
such readers are unable to see that if the Dissertafio endorsed Galileo's claims
without replicating them, it is because Kepler was supporting those discover-
ies with arguments that were neither factual nor rhetorical. These were phil-
osophical arguments about the causes of Galileo's phenomena rather than
about the phenomena themselves.a2

Kepler's definition of philosophical claim includes the physical causes of
natural phenomena but is broader (and less clear) than that.a3 What remains
clear, however, is that Kepler attributes certain a priori features to philosophical
arguments. Although they may be refuted by empirical evidence, those argu-
ments do not develop from evidence in an inductive fashion. According to the
Dissertatio, "it is truly not without reason that we much esteem those wtro [. ..1

precede the senses with reason."44 One does not need an hourglass to figure
out that summer nights are shorter in England than in Rome because that calr
be easily derived from geographical and astronomical considerations without
any further empirical input.as At a much higher level of complexity, a sophis-
ticated astronomer can appreciate the truth of Copernican cosmology even
in the absence of conclusive empirical corroborations (which, in fact, became

available only much later). Another example is Kepler's own "discovery" of the
relationship between planetary orbits and Platonic solids in tl:re 1596 Mysteriurtr
cosmographicurn. Empirical data about planetary orbits is of course crucial here,

but what Kepler takes to be the explanation for their distribution stems from an
a priori construct: the number and geometrical features of the Platonic solids.

This last example introduces a key feature that Kepler attributes to natu-
ral philosophical arguments-a feature that can be used to assess the cred-
ibility of factual reports even in the absence of direct or reported empirical
evidence. By uncovering some of the causes of observed phenomena, philo-
sophical arguments also point in the direction of yet undiscovered phenonl-
ena, relations, or even mechanical inventions. When discovery happens,
it derives credibility from having been "predicted." What Kepler means by
prediction is much broader than a law's ability to predict a certain event
(such as shorter summer nights in England compared to Rome, or an apple
departing from a tree branch with a certain acceleration). Philosophical argu-
ments are generative of entire families of new arguments and discoveries. For

instance, Kepler suggests that his discovery of the correlation between plan-
etary orbits and Platonic solids is not altogether surprising because it is lit-
tle more than a "confirmation" of Plato's and Proclus's original "predictiott"
about the role of the perfect solids in the structure of the cosmos. He goes so

far as to suggest that Columbus's discovery of the new world is credible (and

perhaps not deserving the extraordinary recognition it had received) because,

in the end, his voyage corroborated philosophically reasonable speculations
about the existence of other continents on earth dating back to Plato.r6 The
same logic applies to Galileo's telescope. Kepler has not seen it but believes
that it produces the observations described in the Nurcius because its optical
principles were already laid out in Kepler's 1604 Ad Vitellionem paralipornena.
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The telescope, Kepler suggests, is the "effect" of the "causes" discussed in his
book-a book that can be now seen as having predicted that invention.4T

Kepler's characterization of his critics' habitus suggests that they did not
understand the epistemic status of philosophical arguments, that they do not
need the support of testimonials to accept them, or that Kepler's saying that
Galileo's claims were "most certain" was quite different from what they would
take to be the endorsement of a statement of fact. Kepler found the philo-
sophical arguments about the new discoveries so convincing to compel him
to endorse Galileo, but "no one should think that, in my eagerness to endorse
Galileo, I intend to take away from others the liberty to reiect his claims."a8
Unable to tell the difference between a philosopher and a lawyer, Kepler's
critics took him to act as Galileo's attorney, trying to force assent with lawyer-
style rhetorical arguments packed with invocations of truth when, in fact, he
was simply expressing his philosophical appreciation of the discoveries.ae

Such misreadings, however, were facilitated by the specific contents and lit-
erary genre of the Nuncius. It is well known that Galileo's book became a cause
celebre by blurring the disciplinary lines between mathematics and natural
philosophy through the presentation of astronomical evidence with extraor-
dinary implications for natural philosophy and cosmology. Furthermore,
such claims were made with a new and poorly understood instrument -anissue that forced a redefinition of the very meaning of "eyewitnessing."
Kepler, however, suggests that the Nuncius caused even bigger disruptions,
such as the scrambling of distinctions between philosophical discourse and
legal arguments about facts.

It would have never crossed the mind of the readers of De revolutionibus
to ask Copernicus to prove his arguments according to the standards of the
court of law. Readers of technical astronomical texts belonged to an elite
operating according to its own rules of discourse and evidence-rules that,
as shown by the outcome of Galileo's trial of 1632-1633, were difficult to
translate into to those of the law. But common readers who would have never
picked up a traditional astronomy text bought the Nuncius because, in addi-
tion to the extraordinary nature of its claims, it was presented as an astro-
nomical news-sheet, with very few technical arguments.so Furthermore, the
book made philosophical arguments almost without stating them, that is, by
presenting stunning new facts while keeping discussions of their philosophi-
cal implications to a minimum. It did not only blur disciplinary boundaries
between mathematics and philosophy but also mixed "high" and "low" audi-
ences without actually warning the readers that what they had bought was a

philosophical bombshell in sheep's clothing. That supported the "common"
readers' tendency to see it as a book that was purely about facts-though
one that failed to provide testimonials for those facts. (This was, I think, the
meaning of Kepler's remark that, from the readers' point of view, the issue
was "really not a philosophical problem but a iuridical question of fact").sl
The (unacknowledged) scrambling of the boundaries between disciplinary
genres and audiences complicated the Nuncius'reception as well as that of its
defense-Ke pler's D is s ertatio.
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Marking truth, marking lies

As he discusses the "secret reasons" for endorsingthe Nuncius, Kepler makes

an intriguing statement: he finds Galileo sincere because his book contains
things "that are both credible and incredible."sz Claims that are too good to be

true are likely to be untrue; which means that, to (appear to) be true, a claim
needs to simultaneously confirm and subvert the reader's expectations.

In the Narratio (but also in the earlier "Defence of Tycho") Kepler remarks
that liars need to have excellent memory.s3 Memory is a crucial skill for those
who make things up, as they need to ensure that each step of their story
is construed to fit the previous one. Liars also have a tendency to find an

answer to any question that may be posed to them. By contrast, it is a sign

of sincerity to say "l do not know," as well as to report phenomena that are

difficult to explain: "Why, I ask, would one willfully complicated matters by
inventing such things one would the despair to explain?"s4 Galileo, Kepler
argues, reported the surprising variation of the brightness of Jupiter's satel-

lites while failing to properly explain it. It is precisely the fact that Galileo
is struggling to explain what he has reported (and that Kepler himself could
not do better) that convinces Kepler that this is a real phenomenon. It is real

because it is difficult, but not as difficult as to be incredible.ss
Similarly, Galileo's claim that the satellites' periods around Jupiter are

remarkably fast (especially compared to Jupiter's lZ-year period) is a sur-

prising statement that has the ring of truth-even more so after reading of
Galileo's skepticism about being able to determine their exact periods. Had
he been a liar, Galileo could have instead "organized those apparitions imag-

ining them on the basis of precise orbits and periods, as if drawing them
from an ephemerides."s6 And if he really wanted to make up new planets,
Kepler continues, why not make their number infinitely large and place them
around an infinite number of fixed stars so as

to corroborate Cardinal Cusanus, Bruno, and others, and to say things
made credible by their authority? And if he did not like the fixed Stars,

why should have he invented them aroundJupiter while neglecting Saturn,
Mars, and Venus? Why would have he imagined four rather than only one
(as only the Moon goes around the Earth) or six (as there are six planets
around the Sun?)s7

To be credible, new claims need to defy the most mechanical of expectations,
that is, they need to be a bit incredible. But all this is lost on those whose
thinking is conditioned by the "idols of the tribunal." With a mix of perplex-

ity and sarcasm, Kepler reports that some people took the many questions he
asks around Galileo's claims-questions introduced to argue that Galileo's
claims are true because he could have made different ones more easily-to be

a sign of skepticism rather than appreciation. By mistaking questions around

those claims to be about those claims, the critics seemed to conclude that
Kepler was treating Galileo as a hostile witness.ss
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Kepler's notion of the "mark of truth" applies to arguments that humans
develop about nature but hinges, I believe, on ontological rather than episte-
mological considerations. Deriving from God's infinite power, the workings of
nature always exceed our knowledge and expectations. Philosophical narratives
that acknowledge gaps in the philosopher's understanding of nature confirm
such ontology and derive a ring of truth from it. Unable to fully comprehend
nature, the philosopher can only display the gaps and deferrals she/he incurs
with while inexorably failing to keep up with it. While nature shows itself to be
natural by displaying its inftnite creations, the philosopher shows her/himself to
be truthful by displaying her/his ftnite ability to grasp such infinite complexity
and variety. One kind of mark produces the other as its complement.

Admitting to gaps in one's argument, then, is not so much a sign of per-
sonal sincerity-the demonstration of socially sanctioned marks of modes-
ty-as a trace of the ontological gap between what nature does and what
humans can understand about it. Unlike good philosophers who know and
make visible their limitations, liars invent seamless narratives. But even when
most intricate and skillful, the liars' fabrications display the smoothness of
artifacts-a smoothness that gives them away as mere simulacra of knowl-
edge or creativity.se Gaps or statements like "I do not know" in philosophical
arguments are the equivalent to the accidental chisel scratch or brush stroke
that sets apart a handmade artwork from machine-made identical multiples.
Exceptions that confirm the rule, they are signs of authenticity because they
mark excess or unnecessary difference (as opposed to the fake smoothness of
the liar that signals only her/his lack of real knowledge or creativity).

This may explain why Kepler is not embarrassed to present partially diverg-
ing observational reports intheNarratio. Such practice, I argue, is quite differ-
ent from apparently similar admissions of error found in other texts by Kepler
or experimental philosophers. For instance, Kepler's chronicling, in his 1609
Astronomia novt,6o of his many missteps on the way to determining the ellipti-
cal shape of Mars's orbit, or the reports of failed experiments found in Boyle's
New Experimenfs were meant to demonstrate one's sincerity: "l am admitting
to you that I expected X, but got Y instead."6r Because Y is openly presented
as a wrong result, such a tactics might help you win the sincerity contest; but
not the one about truth. Such reporting of struggles and false starts needs, in
fact, to be followed by the delivery of what is deemed to be the right result.
TheNarratio, instead, puts seemingly analogous discrepancies to a completely
different use. We have seen that in that book Kepler describes how differ-
ent people were often unable to observe the same satellites of Jupiter at the
same times. Still, he presents such observations as testimonials to the truth of
Galileo's claims. That's no slip of the pen. Right at the beginning of the book
(well before he describes the observations), Kepler states that

if, dear reader, you notice some discrepancy or if, as I believe, you will
realize that sometimes I have seen fewer satellites than Galileo, this should
not produce any confusion concerning the fact ifsef These, in fact, are my first
experiment with such observations; the sky has been often cloudy; the
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presence of the Moon has bothered us; the instrument was not very good
nor very easy to use; the telescope mount was fixed; it was very hard to
find Jupiter62

Giving information about the limits of one's instrument has been dis-
cussed as a tactic used by experimenters to avoid "giving the lie" to other
practitioners whose results did not match their own.63 But here Kepler
uses the very same kind of evidence to say that, despite the discrepancies
caused by constraints in the apparatus and in the conditions of observa-
tion, the observation stands corroborated. He invokes observational con-
tingencies not to maintain polite intercourse in the face of disagreements
about facts but rather to say that such differences do not amount to actual
disagreements.

Kepler's radically different stance in the Astronomia nova and the Narratio
may have to do with the specific differences between the problems discussed
in the two books. The error-packed struggle chronicled in the Astronomia
was a mathematical one. Kepler was trying to detect the orbit of Mars based

on a specific set of Tycho's observations-a process he described as having
clearly binary outcomes: match or no match. He describes the many mis-
matches until he reports what he takes to be the one that fits. The corrobo-
ration of the satellites of Jupiter is a different problem altogether. As he told
Galileo a few weeks earlier, it was not a philosophical but a iuridical matter.
It did not concern the determination of the true orbit of the satellites but
the corroboration of their existence; that required producing observations
(rather than finding the one geometrical figure that made sense of them).
Not only do these two different puzzles require different approaches to their
solution, but they also fall into what Kepler takes to be two different epis-
temic registers. The orbit of Mars is more of a philosophical problem (and
he cites no witnesses in support of his discovery), while the existence of
the satellites of Jupiter is a straightforward empirical or, as he says, a juridi-
cal issue (and he cites three witnesses besides himself). This, however, does
not quite answer why Kepler thought that observational discrepancies could
add (rather than subtract) from the strength of the collective testimony. To
get there, we may have to go back to his remarks about liars.

Liars make up improbably seamless stories. Along those lines, Kepler seems

to treat full consensus in observations conducted by different people as suspi-

cious rather than reassuring-as if total consensus about a matter of fact is just
too improbable to be true.6a It could suggest that, Mafia-style, someone got to
the witnesses. It could also suggest that Kepler and Galileo had checked their
observations (or even coordinated their cooking) before Kepler's publication
to make sure that they matched. (That's a possibility that Kepler dismisses by
citing that "everybody in Prague" knew that there had been no communica-
tion between the two).6s In sum, Kepler behaves as if differences in the obser-
vational log do not imply that the phenomenon is unstable or artifactual but
that other dffirences are at play-some of them in nature (changing lighting
conditions due to the Moon's position), some in the witnesses' perceptual
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abilities, and some in the apparatus. Those differences tell the reader that the
witnesses have not been tampered with.

Kepler's endorsement of the "innocent till proven guilty,, rule is also key
here. According to that legal stance, the divergent observations of Seggett,
Ursinus, and Schultetus do not refute each other. If Seggett reports one
specific satellite but Schultetus does not, that does not mean that Seggett's
observation is wrong. It simply means that Seggett's report is credible but not
confirmed by other testimonials. when multiple observations of the same
obiect confirm each other, the claim's credibility is reinforced. But when
they don't, the claim's epistemic status remains positive, though lower than
that of a claim that has been corroborated. In sum, Kepler would have been
in trouble if all of the four observers had come up with either completely
nonoverlapping drawings or with completely overlapping drawings. The first
scenario might have indicated failure, whereas the latter would have looked
too good to be true. But as Kepler put it, claims need to be both credible and
incredible to be true. Some overlap and some nonoverlap provided iust the
right mix-a proper "reality effect."

Between prediction and prophecy

There is, I believe, a connection between Kepler,s notion of the ,,mark of
truth" and his attribution of additional credibility to claims that were
somewhat predicted by philosophical arguments. The emphasis here is on
somewhat. Kepler does not attach credibility to just all factual claims pre-
dicted by philosophical arguments but only to those that have been predicted
imperfectly. Similarly, he attributes truth to philosophical arguments that have
been generative enough to produce imperfect predictions. God, I think, is just
around the corner in Kepler's argument. Imperfection goes with generativ-
ity, but not with the infinite power and generativity of God. If humans were
God, they could come up with perfect predictions because they could create
what they were predicting. However, not being God, they can only produce
partial predictions based on some good hunch about physical causes. A too
accurate prediction (by a human) would either predict nothing new or pre-
dict too much to be true. A perfect prediction is as mechanical as a copy-like
a die striking yet another identical coin-or as dubious as something that has
been made up to fit.

Kepler argues, for instance, that his discovery of the relationship between
planetary orbits and the Platonic solids in the Mysterium cosmographicum has
simultaneously confirmed and refuted the ancients' claims about ,,how the five
[Platonic] solids were expressed in the cosmos." Kepler credits the platonists
for attributing a key role to the perfect solids in the structure of the cosmos
but disproves the specific role they attributed to them. Galileo's discoveries
do the same with regard to claims about the fixed stars having their own sat-
ellites-claims that Kepler traces back to Edmund Bruce and Giordano Bruno.
Bruno and Bruce, Kepler tells us, were right in arguing that there were more
satellites in the world, but Galileo has shown that such additional satellites
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orbit a planet, not a fixed star: "You correct such a doctrine," while also show-
ing that "they generally told the truth."66 This last example reemerges in the
Narratio, with a crucially different twist. There, Kepler goes back to Bruno's
speculations about satellites orbiting fixed stars, but this time to say that
Galileo's claims about the satellites of Jupiter were credible precisely because
they did not literally confirm Bruno: "Had the author decided to make up new
planets, why, I ask, did he not imagine them infinite [in numberl around
infinite fixed stars, so as to corroborate Cardinal Cusanus, Bruno, and others,
and to say things made credible by their authority?"67

Observations that match all too well the philosophers' predictions are
either redundant or artifactual (in the same way that exact consensus over
one specific observation may be a mark of fraud). Whether redundant or arti-
factual, such observations produce no (new) knowledge and contribute no
(new) credit to themselves and to the philosophical arguments that predicted
them. But although a discovery that matches only the "spirit" (but not the
"letter") of a philosophical prediction cannot count as a proof of the philo-
sophical argument underlying such a partial prediction, it still demonstrates
something epistemically relevant about that philosophical argument. It dem-
onstrates its cognitive productivity, its ability to produce hypotheses aligned
with at least some of the causes through which nature has generated the
newly discovered phenomenon.68 The notion of prediction that Kepler uses

in these texts is therefore quite closer to prophecy than to law-like forecast."')
It also bears some resemblance to another form of prediction that occupied
Kepler for most of his life: astrology.
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