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“THE EYE SLEEPS, UNTIL THE SPIRIT AWAKES IT WITH A QUESTION.”
 
MAX FRIEDLÄNDER
 
 

 
from On Art and Connoisseurship, 
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INTRODUCTION
 
In March 2012, the authors who collaborated in the production of the two-volume Galileo’s O came together for a final symposium to celebrate its publication in Berlin at the Max-Planck-Institute for the History of Science.1 The symposium took place in a mood of certainty that a book had seldom before been examined in such a broad and deeply interdisciplinary manner as Galileo’s Sidereus Nuncius (1610), the subject of the two-volumes of Galileo’s O. The participants gave lectures about the consequences of what had been achieved as well as about their new horizons of research. As a guest speaker, Irving Lavin (Princeton, Institute for Advanced Study) gave an evening talk on Galileo and Claude Mellan.
 
The core element of the research project that had been conducted over several years, the Sidereus Nuncius Martayan and Lan (SNML), had been suspected of being a forgery,2 but the evidence of authenticity seemed so unequivocal that none of the authors thought them questionable. All participants had used the method of negating the possibility of forgery, instead of attempting to confirm the opposite. The paper and printing seemed undeniably authentic, the watermarks closely matched the ones found on other copies of the Sidereus Nuncius and the limp vellum book cover as well as the rest of the Sammelband were genuinely old. In addition, scientific analysis did not produce evidence that any of the materials, including the paper and the printing ink, were modern. The same was true of the inks that were used for the moon drawings and signature. The examination of each of the altogether 82 copies that are still extant worldwide showed that the SNML contains a higher number of print errors than any other exemplar, so that its status as the proof-copy seemed to be secure. The stylistic comparison with known drawings from Galileo’s hand showed intimate resemblances. In combination with a number of other points this did not leave any doubt that the SNML was authentic.
 
One month later, in May 2012, Nick Wilding exchanged information with Paul Needham, arguing that despite all of this evidence the SNML displayed elements of a forgery. After verifying Wilding’s observations, Needham added new insights that made it impossible for him not to see the SNML as a modern forgery. Wilding’s and Needham’s investigations from the time between May and June 2012 are reported in the first chapter of this book.
 
 
The reactions to the news within the group of collaborators on Galileo’s O were divided. On the one hand, nobody denied the logical rigidity of the newly presented facts. On the other hand, the conclusion that the SNML was authentic had been founded on such a firm basis that it seemed unimaginable suddenly to change one’s mind. Being confronted with this dilemma, it seemed unavoidable but to take up the investigations once again.
 
The condition for reopening the investigation was to have undeniably authentic as well as clearly forged copies at hand in order to compare both the materials as well as the techniques of making the books. The owner of the SNML returned the book to the Kupferstichkabinett in Berlin for examination, and the University Library of the Karl-Franzens-University of Graz allowed a first-hand comparison of its prestigious copy of the Sidereus Nuncius with the SNML in Berlin.
 
The attempts to find an authenticated forgery of the Sidereus Nuncius, though, were not successful, and the idea instead was to bring Galileo’s Compasso from the Biblioteca del Seminario in Padua (Italy), newly brought to the attention of the team as a forgery,3 together with an authentic Compasso. Thanks to the generosity of the Universitäts- und Landesbibliothek Darmstadt, the only German library to possess a first edition of the Compasso , this copy could be kept in Berlin for more than one week.4 The Compasso from Padua, however, was prevented from leaving Italy at the last moment, as it became a possible evidence in a lawsuit. For this reason Needham, after having examined the Darmstadt copy, immediately studied the forged Compasso in Padua by generous permission of Riccardo Battocchio, head of the Biblioteca del Seminario. Irene Brückle (Stuttgart) and Manfred Mayer (Graz) also examined this book a couple of weeks later (November 2012).
 
In addition, two forged sheets of a Jesuit book printed in Lima in 1650, were made available to the research group in Berlin.5 During the second week of October 2012, the number of authentic and forged materials relating to Galileo had, according to our knowledge, never before been brought together. During this week Horst Bredekamp and Alexis Ruccius (Humboldt-University, Berlin), Irene Brückle (Staatliche Akademie der Bildenden Künste, Stuttgart), Werner Busch (Freie Universität, Berlin), Oliver Hahn (Bundesinstitut für Materialforschung, Berlin), Manfred Mayer (Karl-Franzens-University of Graz), Paul Needham (Princeton University) and Theresa Smith (Harvard University) examined the complete material. During this week, Nicholas Pickwoad (Ligatus Research Centre, University of the Arts, London) joined the group in order to examine the binding of the SNML. In addition, Thomas Schulze (Hochschule für Technik, Wirtschaft und Kultur, Leipzig), a specialist in historic printing methods, and Gangolf Ulbricht (Werkstatt für Papier, Berlin), examined the paper and the printing technique of the SNML. Debora Dyer Mayer, Helen H. Glaser Conservator at the Weissman Preservation Center at Harvard University, conducted the fibre analysis.
 
Through the utmost generosity of Heinrich Schulze Altcappenberg, head of the Kupferstichkabinett in Berlin, Georg Josef Dietz, head of the conservation department, and 
Fabienne Meyer, assistant conservator there, the investigations were performed in the laboratory of the Kupferstichkabinett in Berlin. The whole group was able to work together throughout an entire week, having received permission to use the instruments available at the Kupferstichkabinett and the Bundesanstalt für Materialforschung.
 
There is no need to mention that the entire investigation had a psychological dimension that is not easy to explain. The whole group, and especially Bredekamp and Needham who had done the main work in confirming the authenticity of the SNML, were and are deeply concerned by the falsification of their former opinion, as not many results are worse than a refuted authentication. The research undertaken between May and October 2012 was effected in a mixture of pain, self-reproach, anger, curiosity and a spirit of collaboration rarely experienced before. Notwithstanding the rather somber frame of the research project, it was one of the most fruitful undertakings for everybody who participated in the investigation.
 
Before starting it was agreed that the results and opinions would be published, even if they turned out to be conflicting. With the SNML, the forgery of early modern books has reached a rare if not entirely novel level of “perfection”, so it seemed necessary to expose and publish even opposing views. As in the previous investigations that gave rise to Galilei der Künstler6 and Galileo’s O, all costs were covered by funds from the Max-Planck-For-schungspreis 2006 and the institutions involved in the project. From the beginning, no funds were accepted from the owner or private sources, in order to guarantee the strictest neutrality towards the results. In this the project remained sincere. Thanks go to all the individuals and institutions that participated.
 
At first glance, the results offered by the present volume might seem disastrous to the two volumes of Galileo’s O. However, in our view, despite their errors they still mark a new understanding of the making of early modern books.7 It is indeed somewhat ironic: had the volumes of Galileo’s O not developed a certain microscopic perspective towards the making and the material of the book, they could not have been falsified. It is therefore all the more necessary to publish this third volume in order to establish a sensitivity towards phenomena that lead the same essential thoughts astray.
 
The final reason for publishing this additional volume lies in the fact that even now not all the problems posed by the SNML can be solved: the presence of double-printing, the black material on top of the drawings, the style of the drawings, and the level of knowledge that has gone into this fraudulent book. Considering the sophistication of the forgery, it is apparent that years of profound research are necessary in order to construct what the SNML represents.
 
 
The SNML is probably the “Masterpiece” of the forgeries that have been produced by Massimo De Caro, the notorious figure who was jailed in Italy while we were producing this book. The question of who made the SNML was not the focus of the participants. We each followed the method of close reading, not looking at the circumstances, but focusing on the evidence that the material substance as such would offer.
 
On Dec. 16, 2013, The New Yorker published an article that dealt in great length with the matter exposed in this book. In this brilliant essay, the author, Nicholas Schmidle, tells the story of Marino Massimo De Caro, an independent Galileo-researcher and antiquarian, who turns out to be one of the most potent forgers in book-history. Schmidle focuses his essay around the SNML and confirms that De Caro produced it. Further, he reports De Caro’s version of how it was fabricated: in Argentina, in collaboration with a papermaker who produced the seemingly-old paper and a painter or “art restorer” who simulated the hand of Galileo. Creating the aged look involved heating the materials to age them artificially, among other techniques.
 
We considered incorporating this new information in our present book, but as we were already at the proof stage, decided not to do so. The additional fact checking required would have entailed a potentially lengthy investigation in collaboration with the police to solve questions such as the provenance of the amputated Sammelband. Another reason not to discuss the “secrets” De Caro volunteered lies in the observation that they are incomplete and, in parts, contradict evidence presented in our book. The points Schmidle reports might come close to the truth, but it could also be that De Caro, by bringing them forward, obfuscates crucial facts to protect himself and his collaborators.
 
The present book thus reports, as intended, the findings gathered during our 2012–13 investigation and avoids a response to the perspective on De Caro presented in Schmidle’s article. It is an irony that De Caro may have improved his tale by studying Galileo’s O, published in 2011, such as when he reflects on the deep print impression of SNML. We hope that whatever further detail – technical, criminal, psychological or otherwise - may come to light concerning this unprecedented forgery, it will not be used by the faker in the attempt to embellish his dubious fame. At any rate, we hope that the reader may enjoy this volume that for us meant special strain, and at this very minute provides us with the delight of seeing it go to print.
 
 

 
Horst Bredekamp 
Irene Brückle 
Oliver Hahn 
Manfred Mayer 
Paul Needham 
Nicholas Pickwoad 
Theresa Smith
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Fig. 1: Comparing the distance between the type pages in the printing formes of SNML and a genuine SN copy. The paper strip, marked with the distance in SNML, is positioned across pages 6v/7r of the SN Graz (see p. 26). The photograph was taken October 10, 2012 during our Berlin meeting.



 



PAUL NEEDHAM
 
I FRUITFUL DOUBTS, MAY–JUNE 20128
 
In the summer of 2005 the New York antiquarian book firm Martayan Lan acquired from an Italian book dealer, Marino Massimo De Caro, a highly unusual copy of the first edition of Galileo’s Sidereus nuncius (Venice, 1610, quarto). The copy is bound in seventeenth-century Roman gold-tooled limp vellum, being the first of five tracts in the volume. The remaining constituents are individual parts of the Bologna 1655 collected edition of Galileo’s writings, for which each tract was given its own title-page. In two places, this copy of Sidereus nuncius bears the ownership stamp of Prince Federico Cesi (1585–1630), founder of the Accademia dei Lincei, whom Galileo first met when he journeyed to Rome in the spring of 1611 and was inducted into the academy. On the title-page is an inscription, “Io Galileo Galilei f.”, to be interpreted as “I Galileo Galilei made this.” For brevity, this copy will be called SNML.
 
Besides typography and woodcut material – initials, headpieces and diagrams – Sidereus nuncius contains four etchings (one repeated to make five illustrations) that depict the moon in different phases, closely keyed to Galileo’s text. The etchings were printed separately from the typesetting. After all the typographic printing was completed, the sheets needing moon depictions had to be run a second time under a rolling press, with the etched plates carefully positioned in the bed of the press to line up with spaces on the pages left blank for that purpose by the typographic compositor. It is possible, and even probable, that this rolling press was not in the typographic printer’s shop, but rather in that of some Venetian printseller. Something over ninety copies of the first edition of Sidereus nuncius have been recorded, and of these, about a dozen have blank spaces on these pages: that is, the etchings were not printed onto them by the second operation. There is strong reason to believe that these “blank” copies were originally packed up as part of a larger shipment of unbound copies that the book’s publisher, Tommaso Baglioni, sent to Frankfurt in mid-March 1610, immediately after printing was completed, to be offered at the Spring book fair.9
 
The SNML copy is one of those that do not contain the etchings. In the blank spaces are, instead, ink and wash drawings which correspond closely to the respective etchings. These drawings were studied by Horst Bredekamp, who argued in his 2007 monograph “Galileo the Artist” that they are in Galileo’s autograph, prepared as models for the etchings.10 SNML 
was subsequently studied by Paul Needham, who argued that as a piece of printing it is a collection of proofs, representing the earliest surviving state of the type-pages. For example, several damaged types in SNML appear to have been replaced, before the print run that produced the other surviving copies, by undamaged characters. Of special significance seemed to be page A3v, part of Galileo’s dedication to the Grand Duke of Tuscany, Cosimo de’ Medici, where three successive correction states can be identified. In the first state, there is a damaged type at the end of line 1 and a typographical error in the catchword (inum instead of nium). In the second state the damaged type in line 1 was replaced by an undamaged one, but the catchword remained uncorrected. That is, the printing of this sheet was paused when the error was noticed, the forme of type (four type-pages locked up together, printing one side of sheet A) was loosened, the damaged letter was replaced, the forme was locked tight again, and printing continued. In the third state, the erroneous catchword was corrected by the same process. The surviving copies of Sidereus nuncius thus incorporate, more or less randomly from copy to copy, any of three different states of sheet A, and we know the sequence of the states. SNML shows the earliest state of this page, with both line 1 and catchword uncorrected: a state it has in common with only four other of the known copies.11 This interpretation of SNML as a proof copy seemed to give independent support to Bredekamp’s analysis of the moon drawings in SNML, for Galileo, who moved from Padua to Venice to oversee production of Sidereus nuncius in the winter of 1610, would have been the obvious figure to have retained proofs of his book.
 
Needham’s Galileo Makes a Book was published in September 2011, as the second volume of a two-volume set edited by Horst Bredekamp, Galileo’s O. About seven months later, a bizarre series of seemingly tangential events centered in Naples turned out to impinge on SNML, and to force a re-evaluation of its every feature. In December 2011 the Italian cultural minister Lorenzo Ornaghi had confirmed Marino Massimo De Caro as director of the state-owned Biblioteca Girolamini in Naples. The Biblioteca Girolamini was founded in the later sixteenth century at the house of the Oratorian Fathers in Naples and from its beginning was accessible also to the public, more or less as the Neapolitan sister of the Oratorians’ beautiful Biblioteca Vallicelliana in Rome. In the eighteenth century the library had been frequented and favored by the political philosopher Giambattista Vico. In March 2012 a professor of art history in Naples, Tomaso Montanari, visited the Girolamini to consult certain books, and discovered that the entire library was in disarray. Hundreds of books were dumped haphazardly on the floors, and Montanari heard rumors that many more books had been carted away secretly at night. Montanari witnessed the new director’s German Shepherd dog, named Vico, roaming the rooms and befouling them freely. Montanari wrote about the dire situation of the library and of the suspicions surrounding it in the newspaper Il Fatto Quotidiano, and his account caught the notice of dozens, then hundreds and more, of widely respected Italian scholars and intellectuals, who in April 2012 petitioned for a proper investigation.
 
Meanwhile, in Munich, the auction house Zisska & Schauer had scheduled an auction for 9 May 2012 which offered for competitive bidding hundreds of valuable books, particularly in the history of science, of unspecified but obvious Italian provenance. Among 
these was lot 530, a copy of the first edition of Sidereus nuncius. This copy caught Needham’s attention: first, because it was almost certainly not one of the copies already on the census he had recently published in Galileo Makes A Book; and second, because several of the images in the auction house’s online catalogue suggested, although this was not a topic the catalogue explored, that this was a fine-paper copy. One result of the research that went into Galileo Makes a Book is the recognition that a separate issue of Sidereus nuncius had been printed on finer paper with a different watermark from the ordinary-paper copies, and that these were Galileo’s personal copies, intended for his presentations to various secular and ecclesiastical dignitaries. The published census lists nine such fine-paper copies. In early 2012 a dealer had shown to Needham, for just a few minutes, a tenth copy but there had not been opportunity to write down a single note about it. The copy coming up for sale in Munich would be the eleventh. Needham’s colleague Dr. Bettina Wagner of the Bayerische Staatsbibliothek agreed to examine this copy in the offices of Zisska & Schauer, and she reported that it was indeed printed on fine paper. Lot 684 in the Munich sale was another famous Galileo rarity, a copy of his Operazioni del Compasso, printed in Padua, 1606, in an edition of only sixty copies according to Galileo’s preface, and intended for sale to those who came to Padua be instructed in the use of his specially developed calculating device, a “military” compass.
 
The day before the Munich sale, the auction house announced that several hundred lots, including the Sidereus nuncius and the Compasso, had been pulled from the sale, pending the resolution of concerns about proper ownership. Book trade rumors soon suggested that the withdrawn lots were the property of the Biblioteca Girolamini. Later in May, Italian newspapers, who by now were hounds on the trail of all matters De Caro, reported that hundreds more rare books from the Girolamini library had been recovered by the police from a warehouse in Verona, where De Caro had his personal residence. This and other evidence led to a criminal process against De Caro. In March 2013 he was sentenced to a seven year jail term for massive theft of books from the library that had been entrusted to his care by government appointment less than two years before.
 
On Wednesday 9 May 2012 Needham received an e-mail from Nick Wilding, historian of science at Georgia State University, reporting on Zisska and Schauer’s removal of numerous lots from their sale, “including the two Galileos, because of doubts concerning their provenance.” Wilding reported the rumor that the doubtful books “might have come from De Caro, former director of the Girolamini library in Naples, and under investigation for embezzlement. He also supplied, I think, the two fake Operazioni and the Martayan Lan Sidereus Nuncius …”. Needham was in southern California this week working on a project unrelated to Galileo, and was not able to reply until the next day: “from Calif., not in a library, borrowed computer. I don’t know any of the story – I did make a note on the copy [of Sidereus nuncius] last week or week before, but since have heard less than you. Have never heard of De Caro (or am I forgetting his name) …”.
 
This last vague remark reflects what only gradually came back to mind. A little over three years earlier, a New York bookdealer had brought up De Caro’s name to Needham as that of a somewhat dubious figure, who had an uncanny way of turning up longtime book rarities that specific collectors had been wanting. Needham had not written down the name, or paid closer attention, but he now recalled an odd aftermath. A few weeks after this sidewalk 
conversation the dealer called and said, without explanation, that he retracted his remarks. As for the “two fake Operazioni” that Wilding cited, this referred to something of which, again, Needham had only peripheral knowledge. Around 2004-2005 two copies of the Operazioni del Compasso, that book which by Galileo’s own statement had been printed in only sixty copies, had come onto the market. The buyer of one of them then began to doubt its rightness, and several investigators including a conservator at the Folger Shakespeare Library, J. Franklin Mowery, had been able to assemble both of the “new” copies and compare them directly with the copy in the Lessing J. Rosenwald collection of the Library of Congress, bound in contemporary vellum and manifestly correct. Mowery’s report on the comparisons presented convincing arguments that the “new” copies were new indeed: they were recent fabrications that in various ways had been doctored to invest them with an antique aura.
 
Later the same day (Thursday, 10 May) Wilding, also away from home base, wrote back to Needham, bringing him up to date on many dubious events in the book world of recent years in which De Caro had been or seemed to have been a pivotal figure. One of these events concerned a copy of Sidereus nuncius different from the SNML copy. Wilding reported that a copy with “peculiar” etchings had been in De Caro’s hands in 2005. It had been exhibited at a book fair in Milan in Spring 2005 and described as complete, but then “this [copy] is finally described by Christie’s in 2005 as supplied with images in facsimile on the original pages. It doesn’t sell, and disappears.” Wilding concluded: “You can see now why I’m so skeptical of the [SNML] – its provenance is simply awful.”
 
At this time Wilding and Needham had never met, but they had exchanged e-mails since November 2009, discussing and sharing information on a variety of Galilean topics. Earlier in 2012 Wilding had published a brief review of Galileo’s O, in which he maintained a skeptical stance about the central thesis that the supplied moon drawings in SNML were from Galileo’s hand, and was also unconvinced of the authenticity of the Galileo signature on the work’s title-page.12 In e-mail correspondence with Needham in the preceding months Wilding had raised doubts about another point: the authenticity of Cesi’s ownership stamp, as found on the title-page and on p. 8r of SNML, and in various other rare history of science books that had come into the market in surprising quantity in recent years. As Wilding wrote in his review, “[this stamp] differs in several respects to well-authenticated instances of the same stamp … Neither is the Sidereus included in either of the extant inventories of Cesi’s library drawn up after his death …”. Needham’s reply on Friday 11 May, still from California, was defensive: “nothing of my arguments about the volume in general [that is, that it was a proof copy] rely on validity of the Cesi stamp. I believe the Galileo signature is authentic …”. On the other hand, the reference to another copy of Sidereus nuncius – not on Needham’s published census – offered at auction but unsold, did catch his attention: “If you have a reference to the specific Christie’s 2005 sale let me know … Otherwise I’ll search the Christie’s catalogue[s]; I don’t want to ask any bookdealers.”
 
 
On Monday and Tuesday of the following week, 14–15 May, Needham and Wilding exchanged many e-mails, and Needham’s opinion of the status of SNML changed within a few hours. On Monday morning (before coffee break, if that may be raised as partial excuse) he stated, “Re SNML, however: this is absolutely not a forged copy, nor is its binding tampered with in any way.” But by early afternoon: “You’ve raised an important point, and now I’m worried about SNML as a copy … I’m grateful to you for raising these questions, whatever problems come with them!” The change came when Wilding sent a picture of the title-page of that mysterious copy of Sidereus nuncius containing “facsimiles” of the moon etchings which had been offered at auction in 2005, which had failed to sell, and which by Wilding’s information had originated with De Caro. (To clarify one small point: as Needham worked out a little later in the day, the copy had been offered not by Christie’s but by Sotheby’s New York, in their 30 November 2005 book sale, as lot 44, consignor not named.)
 
Wilding noticed, from the Sotheby’s illustration of the Sidereus nuncius title-page, that in the imprint at the foot of the page the “V” in the word “VENETIIS” is tilted slightly backward; and that in the line below, “Superiorum Permissu, & Priuilegio.”, the top loop of the ampersand appears to be closed up with ink, while the “P” of Priuilegio has a leftward stroke at the foot of the letter, rather like a very wide serif. The same features were to be seen on the title-page of the SNML copy. And, the title-pages of these two copies had other common features. Most conspicuously, in both these copies but apparently in no other, the word “periodis” on line 15 of the title was spelled “pepiodis,” a peculiarity that Needham ought to have noticed and discussed in Galileo Makes a Book, but had overlooked.
 
Thus, judging from their title-pages, these two copies, brought onto the American book market at the same time from the same source, were twins to a degree that set them apart from all other copies. They were apparently two peas from one pod, and none of the other copies came from that particular pod. As for the skewed setting of the letter “V” in “VENETIIS”, wider investigation showed this to be an authentic, if minute, variant in the surviving copies of Sidereus nuncius. In some copies the letter is skewed, in others it is locked tight in a vertical position. The apparently ink-clogged ampersand might reflect a similar situation. But the “heavy-serifed” P could not be explained in this way. As both Wilding and Needham realized, this “serif” gave the strongest indications of being a “modern” artifact. The heavy-serifed P, the skewed V, and the clogged ampersand (but not the spelling “pepiodis”) all appear in the photographic facsimile of Sidereus nuncius published in Pisa in 1964 to commemorate Galileo’s four-hundredth birthday: the “Domus Galilaeana” facsimile.
 
In a bypath of his book, Needham had studied this Domus Galilaeana facsimile in some detail, for he had noticed that its retouching errors had misled several scholars who took it to be an accurate representation of its source copy.13 In fact, even that source copy was a mystery. The Domus Galilaeana facsimile states the source explicitly: a copy in the Biblioteca Nazionale, Florence whose current shelfmark is Pal.22.B.5.55. However, Sidereus nuncius contains several typographic variants which differ from copy to copy, and Needham realized, while compiling his census, that this Florence copy could not truly have been the source of the Domus Galilaeana facsimile, for the variants do not match precisely. Why 
the facsimile’s publisher stated that this was their source, formally thanking the director of the Biblioteca Nazionale for courtesies, is an unanswered mystery. In any case, to Needham, after many months of examining copies of Sidereus nuncius to record typographic variants, and of sending out questionnaires to unvisited collections for the same purpose (all responded to courteously and competently by librarians in twelve countries), the source copy of the Domus Galilaeana facsimile remained hidden. None of the recorded copies had the requisite “profile” of typographic variants. Only late in the day, as production of Galileo Makes a Book was well under way, did a “new” copy of Sidereus nuncius emerge, at the Osservatorio Astronomico di Brera in Milan. That copy has, uniquely, the exact typographic profile of the Domus Galilaeana facsimile. The librarian of the Milan observatory, Dr. Agnese Mandrino, sent full digital pictures of this copy, and from these images a multitude of additional specific features soon confirmed that this is the long-hidden source of the Domus Galilaeana facsimile.
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Fig. 1: Sidereus nuncius title-page, last line, “& Priuilegio”.
 
 

 
a. SNML
 
 

 
b. Copy offered Sotheby’s New York, 20 November 2005
 
 

 
c. Domus Galilaeana facsimile, 1964
 
 

 
d. Milano, Osservatorio astronomico di Brera copy (source copy of the Domus Galilaeana facsimile).


 
Therefore, Needham was able to confirm immediately that Wilding’s suspicion about the oddly printed P seen both in SNML and in the Sotheby’s 30 November 2005 copy was well-founded: “In my [image] of the Milano copy, there is a ‘blotch’ in front of the P at just 
this place, but it is not a printed blotch; rather, it is a light-coloured one, which must be a small flaw or peculiarity of the paper itself at this place. The anonymous photo-retoucher [sh]ould in principle have ‘whited out’ this blotch, as he did similar features throughout the Milano photographs. But he overlooked it; and when the printing plates were made, this light spot of the original became a dark line on the plate, and so was fully printed in black.” The “wide-serifed” P on the last line of the title-page of SNML became the solidest evidence that there must be something wrong with both SNML and the 30 November 2005 copy. The serif or blotch or line attached to this letter P must derive in some way from the 1964 Domus Galilaeana facsimile. In other instances studied by Needham, the retoucher, an anonymous craftsman employed by Fotolito Emiliana in Bologna where the facsimile was produced, had created deceptive errors by removing authentic printing (asterisks representing the moons of Jupiter) that to him must have looked like dirt on the pages. In this case, he made the opposite error: he treated as part of the letter P what was actually a paper flaw in the copy that was photographed. From the negatives on which he worked, he could not tell the difference between a strange serif and a paper stain.
 
In the following days Wilding and Needham exchanged numerous e-mails, and Needham made arrangements to go to New York City on Friday, 18 May, to examine SNML directly. In preparation, the two looked more closely at photographic images of various copies. One other peculiarity drew SNML close to the 30 November 2005 copy. Besides the title-page, the Sotheby’s catalogue reproduced in reduced size the unnumbered page D6r, whose upper portion contains a woodcut diagram of the stars of the Pleiades, as Galileo had discerned them with his new telescope. On this page, in all copies then known except SNML, the catchword at the foot is spelled “cętum”. That is, it is the word “cœtum” (coetus: an assemblage [of stars]), but spelled with a “caudate e” rather than an “œ” character. In SNML the catchword is spelled “cetum”, that is without a caudate e, and Needham had treated this as a case where the (supposed) proof setting of SNML was changed from “e” to “ę” before the main print run of the edition began: a “borderline correction.”14 But as the Sotheby’s illustration showed, the 30 November 2005 copy also has “cetum”, without caudate e. How likely could it be that two copies of Sidereus nuncius, both appearing on the market in 2005, and both in the hands of the same dealer, would have otherwise unique readings both on the title-page (pepiodis) and on another page of another sheet (cetum)?
 
On one matter Needham did not at the time fully grasp Wilding’s argument, and it was frustrating to the latter to have to rely on alien eyes for a judgment of this point. As both knew, the printing of SNML is deeply impressed, more so indeed than most other copies, and at an earlier stage, that had seemed to Needham to be a point in favor of its authenticity, for photographic facsimiles are commonly flat, without the “bite” into the paper that type-printing, pushed into dampened paper, creates. Wilding wrote, “Another thing to check –frequently the genuine copies have lightly inked marks from the furniture. In SNML these seem to have been either absent (strangely, given the heavy impression), and perhaps erased (see, for example, the top of A3r, which is generally quite heavily marked), or printed with too much definition (A4r), though the grey mark in the top left corner looks almost as though it’s added with pencil?” Needham replied, “Indeed I was planning to look closely at 
the head and foot of every page. It’s mostly not a matter of the furniture itself, but rather of the shoulders of the types picking up ink. Of course, the way you’ve worded it …, it’s suspicious if there isn’t inking, and suspicious if there’s ‘too much’. I’m reminded of the Three Bears.” Wilding replied a half hour later: “The Three Bears joke doesn’t address my point, which is that when printing from the plate there is no shoulder – it’s black or white, not grey. The non-existence of all such marks in the SNML printing … and their sudden appearance in the process of transfer to the new formes [of the main print run] is far stranger than my explanation, no?” Needham argued the matter further with a few statements that were not so much untrue as irrelevant. The nature of the printing impressions in SNML is indeed critical in judging the copy.
 
On Friday 18 May 2012 Needham personally examined SNML, bringing with him a number of prints of details from the Institute for Advanced Study copy of Sidereus nuncius , of which Princeton University Library’s digital photographer, Roel Muñoz, had made very high quality images several years before. The results of the examination were, in Needham’s mind, inconclusive, and he reported that evening to Wilding, “I was unable to find any feature of SNML that to my eyes indicated that it was printed from photographic plates.” One particular statement is so opposite to later observations that it is almost as if a poltergeist had momentarily seized control of the keyboard: “particularly in the Jupiter-moon diagrams …, the Jupiter O’s and the four sizes of asterisk are consistently sharper in SNML than they are in the best available images from the I.A.S. copy.”
 
More usefully, Needham reported on apparent “shoulder ink” on several pages of SNML: places above the top line of the page, or below the bottom line, where it appeared that the “shoulder” of the type, that is, its top or bottom edge, had picked up ink, and so left an impression on the page. Wilding wrote the next day, “while the the book is still fresh in your mind: when you saw the shoulder marks in SNML, did you notice whether they have the same depth of impression as the type and woodcuts, or did the ink just lie on the surface of the paper?”, to which Needham replied, “As to the shoulder marks in SNML, yes, they were deeply impressed.” This was a necessary clue for Wilding’s visualization of SNML. As he wrote in a follow-up on Monday, 21 May, “Deep shoulder marks provide good evidence for the use of … polymer plates. A cross-section of the polymer plate would look like canyons or castellations, quite unlike the hills and valleys of type, with its graduated and multileveled geography. In general in polymer prints imitating or replicating type, these features are undesirable, and removed. Where they are left, they leave an impression identical to that of characters in a way physically impossible with type. If one compares the protrusions on the reverse side of these marks with those of other copies, the difference is striking.” Needham did not reply directly to this argument, and according to his memory it was not until the following morning that its point suddenly snapped into focus.
 
Although Needham had failed to see direct evidence that SNML was printed from plates and not movable types, he remained uneasy, especially because the “serifed” P on the title-page argued so forcefully that the Domus Galilaeana facsimile had been a partial source of SNML. Martayan Lan agreed that as a next stage of investigation Needham should return to New York and take SNML to Columbia University where it could be examined alongside Columbia’s uncontested copy of Sidereus nuncius. This was arranged for Thursday 31 May. For the remainder of the week of 21 May, Needham and Wilding exchanged 
only a few e-mails, and then came the Memorial Day weekend. On Monday evening, just returned to New Jersey from a family visit to the Adirondacks, Needham wrote, “I am extremely eager to place SNML and Columbia’s SN side by side on Thursday, and to look at them from as many angles as possible – and always keeping in mind your own good comments re the printing impressions; and, I can concentrate more carefully than I did week before last on the last two lines of the title-page, for instance. There is also a test re inner margin widths that I want to do thoroughly …”. Most of the Memorial Day weekend he had in fact been brooding about SNML, the mental complement to the black flies that proliferate in northern New York at that time of year.
 
On Thursday morning 31 May Needham took the train from Summit New Jersey to New York City, went to Martayan Lan’s shop in the East 50s, collected SNML, and carried it by taxi to the rare book reading room of Columbia University, where he had pre-ordered their copy of the Sidereus nuncius, a copy acquired many decades earlier by the historian of mathematics David Eugene Smith. Needham brought with him a list of points to tick off methodically. With the two copies placed side by side, one feature after another of SNML began to look suspicious, and within about twenty minutes Needham felt certain that SNML was a modern forgery. When he returned home that afternoon, after returning SNML to Martayan Lan, he drew together his notes into a statement and that evening sent it to Wilding: “A great many things became clear and I am now convinced that SNML is entirely a forgery, and that we have already in our hands sufficient evidence to make that argument.”

 



PAUL NEEDHAM
 
II THE EVIDENCE OF THE FORGED PRINTING
 
The following points, developed from intense discussions and even – though short-lived –disagreements between Wilding and Needham, all argue that SNML is a forgery. The seventh point is in a higher category for, if it is accurately observed, it establishes physical impossibility that SNML was printed from the same setting of movable type as all the other copies. Before reviewing the points, it will be useful to describe Sidereus nuncius as a physical object. The first edition of Sidereus nuncius is a quarto of 30 leaves. Every copy is made up of seven sheets of paper folded in quarters, signed by the printer A–G. These sheets a mount to 28 leaves, but gathering D further contains, sandwiched in the middle of the fold, an additional half-sheet of paper, signed D3.[4]. Thus, the physical structure of the book can be expressed as A–C4 D6 E–G4. These superscripts imply more than that gathering A has 4 leaves, and so forth. They indicate further that the two leaves A1 and A4 are conjugate with each other, being the two halves, joined at the fold, of a half-sheet of paper; that A2 and A3 are the other half of the same sheet; and that A1 and A2, and A3 and A4, were originally, as the sheets came off the press, all joined together at their top margins, comprising a full sheet of paper. As for the already-mentioned spaces left by the compositors for the eventual introduction of moon etchings, these spaces are on the bottom halves of pages 8r (B4r) and 9v (C1v); on the top half of 10r (C2r); and, with two etchings positioned one above the other (but printed separately, not together), on the otherwise entirely blank page 10v (C2v). On this page 10v, the lower etching is a second impression of the etching already appearing on 10r.
 
 

 
1. The nature of “shoulder ink” in SNML. In a few places, most notably at the top line of A4r, there is shoulder ink in SNML, as there is, variably, in different places in most or all copies of Sidereus nuncius. Typically it appears above the top line or below the bottom line of a page. These are the places where the shoulder of the types, more exposed than internally on the page, may pick up small amounts of ink from the ink ball, and deposit it when the forme is pressed into the sheet. Wilding noted, and observation confirmed, that in SNML, this shoulder ink is deeply impressed, so deeply that raised “mountains” appear at those places on the other side of the leaf. This is evidence for a photographically-derived relief plate, rather than for printing from types. In true type-pages, the shoulders of the type are not at the height of the faces of the letters, but rather are below it. Thus, ink caught on the shoulders of the types will offset onto the printed leaves, but will not press deeply into the leaf. What seemed to be an authenticating feature of SNML, its deep “type” impressions, turns out to be a damning feature.
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Fig. 1: SNML A4. a. A4r, inking above the top line.
 
 

 
b. A4v, raised impressions of the inking on A4r.


 
2. Distance between adjacent type-pages in the formes. The Sidereus nuncius was printed as a quarto over four-page formes, all locked up tight together. For instance, the outside of sheet B was printed over a forme containing, in one half, pages B1r and 4v side by side with each other, and in the other half pages B2v and 3r, again side by side. For a given forme the distance between the parallel type pages is a constant that cannot vary by more than a fraction of a millimeter, and so that distance is a constant also in the printed copies. In Galileo Makes a Book, Needham had calculated this adjacency separation as 54 mm.15
 
In bound copies, this distance can most accurately be measured at the center fold of each gathering, from the right edge of 2v to the left edge of 3r. At Columbia University, using a less than ideal but flexible tape measure, Needham got the following results:
 
A2v-3r: Columbia, 53 mm – SNML, 48 mm
 
B2v-3r: Columbia, 54/55 mm – SNML, 48 mm
 
D3v-4r: Columbia, 52 mm – SNML, 45 mm
 
And similarly for gatherings E, F and G (since C2v is blank, an equivalent measurement cannot be made). We need not consider this a definite disproof, for one could argue that the 
difference in measure reflects a different page imposition of SNML (on the hypothesis that it is proof printing). But we cannot be complacent about the consistent difference. If the lost copy of Sidereus nuncius offered in the Sotheby’s New York auction of 30 November 2005 came back to light, this measurement would be one of the first tests to perform upon it.
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Fig. 2: Placement of pages on the unfolded sheet, and distances separating the pages.


 
3. The star-diagram woodcuts. There are two large woodcuts on D5v (full-page) and 6r, showing the stars of the belt and sword of Orion and of the star cluster Pleiades in Taurus. It was noted in Galileo Makes a Book that the woodblocks for these star diagrams were cut away, so that each depicted star stands on a little “peg” or mesa, and further that “In various places, the raised pegs were not fully cut around, so that portions of their borders take additional ink.”16 This extraneous inking was visible in at least two dozen of the “star pegs” 
in the Columbia copy, whereas in SNML, virtually none of the “star pegs” show border ink. And yet, because the printing impressions of SNML are unusually deep and strong, such border ink ought to be all the more visible in that copy. The obvious explanation for the absence of extraneous ink is that SNML was printed from photographic plates which had been retouched to remove these visible but unwanted borders of the star pegs.
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Fig. 3: Sidereus nuncius, D5v, Orion woodcut (detail).
 
 

 
a. Institute for Advanced Study copy.
 
 

 
b. SNML


 
4. Shoulder ink in the Jupiter-moon diagrams. In gatherings E, F, G there are sixty-five typographic diagrams showing the disposition of Jupiter and its moons on different days and times. Each diagram is made up of a typographic “O” from a large fount to represent Jupiter, and typographic asterisks of up to four different sizes to represent the moons. The spaces between each O and asterisks, indicating relative distance from Jupiter, were created by setting blind spacing quads on the lines. These quads frequently worked themselves up slightly in the forme, so their edges often catch a little ink from the ink ball. Thus, the edges of the theoretically invisible quads may show faintly on the printed page as vertical strokes or brackets. They can be seen in the Columbia copy, the Institute for Advanced Study copy, and many others, probably all. In SNML such ink strokes within the diagrams are almost entirely absent, although, as in point 3 above, the deep printing impressions of SNML ought to have brought them out rather than suppressed them. Again, the obvious explanation is the removal of such lines by retouching. But one stroke is visible in SNML in 
the bottom diagram of p. 25r, and here, its push-through, which should not be there at all, is clearly seen on the verso of the leaf. To put the situation in Holmesian terms, it is curious when the dog does not bark in the night, and even more curious that when it does bark, the noise is louder than a dog ought to be capable of producing.
 
 

 
5. Type impressions in general. With the SNML and Columbia copies set alongside each other, it seemed apparent in many places that the Columbia copy more accurately reproduces the true shapes of the types, while the corresponding impressions in SNML, though deep, are less sharp, “blobbier.” The best test for this lack of definition in SNML’s printing is the character “Asterisk 3” used in many of the Jupiter-moon diagrams. This character was apparently not made by multiple castings based on a single punch, in the manner of conventional type. The characters appear to be a collection of individually filed sorts, each producing, with many small variations, a crude eight-armed star shape.17 Consistently in the Columbia copy (and others), the eight arms of the star are visible, while in SNML the arms run together into shapeless blobs. Yet by Needham’s earlier hypothesis that this is a proof copy, the types in SNML should have been here at their cleanest, producing the sharpest images.
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Fig. 4: Sidereus nuncius, E4r, bottom Jupiter-moon diagram.
 
 

 
a. Institute for Advanced Study copy. b. SNML
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Fig. 5: Asterisk 3 in the Institute for Advanced Study copy and in SNML.
 
 

 
a. F3r line 7
 
 

 
b. F4r line 12
 
 

 
c. F4v line 13
 
 

 
d. G1v line 19
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Fig. 6: D6r detail
 
 

 
a. Institute for Advanced Study (no frisket bite)
 
 

 
b. Linda Hall Library, fine-paper copy (strong frisket bite)
 
 

 
c. SNML (apparent frisket bite on line 2, but not line 1)
 
 

 
d. Domus Galilaeana facsimile, 1964 (apparently the source image for SNML)


 
6. Frisket bite on D6r. The frisket, made of parchment, was a frame cut closely to the shape of a forme of type, which when laid over the forme in the bed of the printing press prevented extraneous ink on the surface of the forme from printing unwantedly on blank areas of the sheet. Over the course of printing the inner forme of sheet D (D1v, 2r, 5v, 6r) the frisket began to slip, and blocked part of the type page D6r, preventing certain letters from printing cleanly. The slippage began rather late in the print run. Earlier impressions of the sheet show no “frisket bite”, while later ones – including all the fine-paper sheets, printed last – do show the “bite”.18 The Columbia and Institute for Advanced Study ordinary-paper copies have no frisket bite on D6r. The SNML copy shows a very slight bite, visible in the “m” of the first word on line 2, “met”. As for line 1, its first letter Q does not look impaired in SNML, but this seems to reflect a retouching of the letter to make it seem complete. The appearance of SNML at this place is, in fact, very close to that of the Domus Galilaeana facsimile. But in any case, if SNML were truly a proof copy, printed at the beginning of the print run, it should show no frisket bite at all, and in principle Needham should have noticed this conflict in Galileo Makes a Book.
 
 

 
7. Damaged capital L on pages 11v, 14v, and 15r. The appearance and reappearance of a single type, a damaged capital L, on these three pages provides the most unambiguous evidence that SNML is a forged copy. The failure to notice this problem is a fundamental flaw in Galileo Makes a Book, which analyzed this damaged type.19 The L-type, with a damaged shaft, was first set on p. 11v (C3v), part of the inner forme of sheet C. Because it is a unique 
type, it naturally could not appear on any of the other three pages of that forme, because then it would be in two places at the same time. After the inner forme of sheet C had been printed, its types were cleaned and returned to the typecase, the damaged L going back into the L-box. It was then picked up by the compositor who set p. 14v (D2v), and so it became part of the outer forme of sheet D (D1r, 2v, 5r, 6v). Again, by physical necessity, this L could not appear on any of the other three pages of this forme. After D’s outer forme was printed, the damaged L went again into the typecase, and was pulled again by the compositor who set p. 15r (D3r), which became part of the half-forme or two-page forme D3r-4v.
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Fig. 7: Three occurrences of capital L.
 
 

 
a. Institute for Advanced Study copy.
 
 

 
b. SNML.


 
This pattern imposes a strict necessity on SNML if we assume it to be a proof copy with its pages printed before the main print run began. On p. 11v, the L could be undamaged in SNML, for one could suppose that not until later in the course of printing this forme did the L suffer damage. But there is no way that the damaged L could have “healed” itself before SNML’s 14v was printed; then gotten damaged again for the main print run; then healed itself a third time before SNML’s 15r was printed; and then gotten damaged a third time. Yet in SNML the L seems to print fully, without visible damage, on all three pages. We have stumbled into a “not in this universe” situation. The only explanation with any plausibility is that SNML was printed from retouched plates which artificially repaired the damaged L. It is noteworthy that in the Domus Galilaeana facsimile, this is just what happened: the L looks normal on all three pages.
 
 
The conflict of appearance of SNML against the Columbia copy was so clear in this matter of the L’s that Needham did not understand how he had overlooked it. Only later that evening did he recall what had happened several years earlier. He had realized the strict consequences of the damaged L, and had thought to look at SNML at these three places. However, working in New Jersey, he had consulted only a set of relatively low resolution digital images that were on his computer. He saw that in those pictures the L appeared undamaged in all three places, but supposed that the notably heavy inking of SNML had covered over the damage, like an impasto; and then forgot, later, to verify this against the original.
 
And so, as from 31 May 2012, we – Wilding and Needham – felt sure that SNML was a forgery. Especially in light of this last point of the damaged L, it was impossible to construct a “path” of alternative explanations, even strained and unlikely ones, that would allow SNML to be authentic. Needham informed both Martayan Lan and Horst Bredekamp of our result, and new stages of investigation began. On 11 June 2012 Wilding provided a brief summary of our conclusions on the rare book discussion site ExLibris, with a small addendum by Needham the next day. That site had in the preceding weeks been summarizing developments in the matter of De Caro and the Biblioteca Girolamini, and within the rare book trade generally it had become widely known that De Caro was also the source of SNML. It seemed better to make a clear statement than to leave unanswered, behind a veil, the obvious question of the validity of SNML.
 
Martayan Lan continued to be helpful in every way with further explorations of SNML. They agreed to send the volume temporarily to Princeton University, where the Library Digital Imaging Manager, Roel Muñoz, made precise digital images of the entire work, to the same standard he had used when photographing the Institute for Advanced Study’s copy of Sidereus nuncius several years earlier. This allowed for close comparison between the copies of a multitude of small details. For example, each asterisk appearing in the Jupiter-moon diagrams of SNML could now be lined up, at significant magnification, alongside its counterpart in the Institute for Advanced Study copy. To Needham’s eyes this exercise provided the most striking visual disproof, using a reverse argument, or argument by disproof. If the blobby asterisk shapes of SNML are the true reverse images of inked types, how could those same ill-shaped types create also the well-articulated asterisks found in the Institute for Advanced Study copy, and many others?
 
With the SNML volume conveniently in hand, Needham was able to make one more observation which, although it only opened the door on the problem (since handled definitively by Nicholas Pickwoad), served to alleviate a lingering dissatisfaction. One of the subsidiary features of this volume which had seemed to argue for authenticity was that it appeared to sit very comfortably and naturally into its gilt vellum binding, alongside its neighboring Galileo tracts printed in Bologna in the mid-1650s. The ownership stamp was (that is, appeared to be) that of Prince Cesi of Rome, and the tools of the binding independently identify it as Roman, originating in a shop which made bindings for the papacy.20 The edges of the leaves are gilt and punch-stamped, and under close examination some of those circular punches appear to lie equally over the edges of the Sidereus nuncius leaves and those of the following Bologna tract. Several times in preceding years Needham had tried 
to look at the volume with a critical eye, but had failed to notice anything suspicous beyond the likelihood that the endleaves were replaced: not in itself a cause for deep worry for this happens frequently in the life histories of thousands of older bookbindings.
 
In late June 2012, for the first time, Needham looked closely at the sewing of the volume. It is sewn on three supports and two kettlestitches, making five sewing stations, 1 to 5 from top to bottom. In Sidereus nuncius, in all seven gatherings, the sewing thread is taken through each of the five sewing stations. That is, when looking at the sewing in the center of each gathering, one sees four lengths of thread, joining pierced holes made at each sewing station: one length joining 1 and 2; the second, 2 and 3; the third, 3 and 4; and the fourth, 4 and 5. But when the later Bologna tracts are reached in the same volume, the sewing pattern changes, according to pairs of gatherings. In the first gathering of each pair the sewing skips over the third sewing station, going directly, in the center of the gathering, from the second to the fourth. In the second gathering of the pair, the sewing skips over the second and fourth sewing stations, going from the first to the third, and then from the third to the fifth. The Bologna tracts altogether consist of 59 gatherings. All but four steadily follow the pattern just outlined: in the first gathering of a pair, one sewing station is skipped, while in the second of the pair, two sewing stations are skipped. If SNML had been sewn into this binding at the same time as its companions, it ought to have followed the same sewing pattern. Since it does not, we have a strong hint that it is an artificial interpolation.
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Fig. 8: Galileo’s signature.
 
 

 
a. 10 May 1633.
 
 

 
b. The title-page signature of SNML


 
To summarize: in May and June 2012, Wilding and Needham jointly discovered strong proofs that SNML is not an authentic copy of the first edition of Sidereus nuncius. It is, rather, a forgery, made with full intention to deceive. It follows, naturally, that if the SNML copy is a modern fake, all the accompanying features lying on its leaves are likewise modern fakes: the ownership stamp of Prince Cesi, as Wilding had already determined; the moon drawings; the Galileo signature on the title-page; and also, at least in part, the binding. As for the Galileo signature, which to Needham’s eye had looked authentic, an explanation of both its apparent rightness and its true wrongness appeared some months later by pure chance. While browsing through a Vatican exhibition catalogue, Needham spotted the 
“same” signature. In the spring and early summer of 1633, standing before the court of the Inquisition in Santa Maria sopra Minerva in Rome, Galileo had at several times been required to sign the documents of the court in the form “Io Galileo Galilei …” in just as we see on the SNML title-page.21 The skilled forger, with sharp eye and agile hand, had followed this model well. But the model is anachronistic. It is not the signature of the forty-six year old man to whose eyes the gates of the heavens had recently begun to swing open, but of the sixty-nine year old, aged and ill and threatened with torture.
 
In the spring and early summer of 1633, brought before the court of the Inquisition in Santa Maria sopra Minerva in Rome, Galileo had at several times been required to subscribe documents of the court, in the form “Io Galileo Galilei …”, just as we see on the SNML title-page. The skilled forger, with sharp eye and agile hand, had followed this model well. But the model is anachronistic. It is the signature not of the forty-six year old man to whose eyes the gates of the heavens had recently begun to swing open, but of the sixty-nine year old, aged and ill and threatened with torture.

 



IRENE BRÜCKLE, THERESA SMITH, MANFRED MAYER
 
III THE EVIDENCE OF THE FORGED PAPER
 
After we had to strike the word “original” from the crucial parts of the SNML – the printing, the drawings, the association of the binding with the disputed work – the paper remained something of a mystery. Knowing that the printing was a modern forgery, we now had to assume a variety of new possibilities concerning the origin of the paper sheets. They could be a recent production made in imitation of historic paper. It was not out of the question that a forger could have repulped historical sheets to fabricate new ones on a modern mould with old fibre material. Or, on an old mould. Another option: rather than making new paper, a historical stock could have been stolen from an archive. Ledgers or notebooks will sometimes have blank sheets. A determined thief could have hunted down blanks in an archive and secretly cut them out without being detected. It is also conceivable that a ledger had already been slimmed at an earlier time, from which point the sheets could have traveled many routes to the forgers.
 
In our first campaign, united by the belief that the printing was genuine, the similarity between the SNML watermarks and those of the regular SN stock bolstered the idea of their close connection. That “similar” is not “the same” – an essential difference that widens speculation in dating any historic paper sheet – we explained by the exceptions of proof printing. All of the other oddities separating the SNML stock from the regular SN paper were submitted to this argument. The proof copy paper we accepted as a lower quality variant of the regular printing paper. This proof copy being exceptional, the paper, so it was felt, could be exceptional. The only explanation of even these odd details seemed to be the extraordinary – and still true – circumstances of Galileo’s working mode in the spring of 1610.
 
Looking at the paper again in October 2012, we searched for other clues and came to the conclusion that the SNML paper must be a modern forgery as well. This time, however, we had the crucial advantage of consulting a previously identified forgery in the form of the 1607 Compasso at the Padua Seminario Library, the existence of which we had the misfortune of being unaware until May 2012 when the SNML case was reopened. A single sheet of the forged 1650 Life of Galileo from Lima was also made available for inspection. It proved to be eye opening to compare the SNML stock with the paper on which the Padua Compasso was printed. The two papers are strikingly similar and together they differ substantially from any paper of the genuine copies and furthermore, generally do not match essential characteristics of other printing papers of the time – the Padua Compasso is damning company to SNML. Today we know that both papers, fibre to finish, are the result of similar fraudulent manipulations. Oddities of the stocks of SNML and the Padua Compasso can be pointed out in comparison to the genuine SN Graz and the Darmstadt Compasso 
copies, which served as our standard for the pertinent features of the regular stocks during this second examination.
 
A few words may be said about the methods of paper investigation utilized during the week of communal and interdisciplinary study (extended by single-day visits to the Padua Compasso). As soon as we confirmed the printing forgery during our October meeting, we requested permission to take fibre samples of the forged SNML, the Padua Compasso, and the Lima document, and, for comparison, the genuine papers from the Graz SN. In 2006, we had not considered fibre samples of SNML because the originality of the paper had not been disputed. In 2012, we again relied on the methods of visual examination employed in our first campaign, viewing the objects under different lighting conditions: normal, raking, specular raking, transmitted, ultraviolet radiation, and under magnification. Repeating the X-ray fluorescence spectroscopy of the paper did not produce any indication of trace elements that would rule out historic production.
 
During the second campaign, a number of outside specialists were also invited to view the book, but the overall appearance of the paper was convincing enough to cause debate. We arrived at our forgery verdict for the SNML paper by viewing the sum of its odd features mirrored starkly in the similar, though less subtle and more numerous, oddities of the Padua Compasso paper. At the same time, it must be acknowledged that given the complexity of this paper forgery, not all of the observed physical phenomena can be fully explained without further inquiries. Identifying all of the material components, especially the colourants and possible surface coating in the forged paper would take further instrumental analyses, some of it associated with more extensive sample taking. The same is true for radiocarbon (carbon-14) dating of the fibres, which was eliminated after it became clear that fibre analysis was conclusive, and dating would not change the verdict. Clarifying all the processes involved in making this “aged” paper would require experimental recreations, some of which would be as complex as making the forgery itself and therefore time- and cost-intensive. The pressure to publicly release our findings to date, however, makes it pertinent to forward what insights have been gathered.
 
COTTON FIBRE SOURCE
 
The most damning evidence about the paper was the fibre identification and analysis provided by Debora Mayer in Cambridge, MA, USA.22 All of the SNML stocks (Figs.1a–c) and the Padua Compasso stock (Figs. 1d–f) are made from cotton linters, a fibre stock highly unusual in a seventeenth-century paper. The genuine SN Graz paper is, as expected, composed entirely of bast fibres (Figs. 1g–h). Although this revelation was less a surprise after our October 2012 re-examination, it is no less significant as it practically seals the forgery verdict for the SNML paper. Cotton has been spun into textiles since prehistory and across continents, but the ability to separate cotton linters from the cotton seed was first developed in the nineteenth century, making it much too recent an arrival in the paper fibre market to be in genuine Sidereus Nuncius stocks. Cotton linters entered paper production only following the popularization of affordable cotton textiles beginning in the eighteenth century. This boosted cotton farming and in turn led to the invention of the cotton gin in 1793, which sped up the separation of the long staple fibres from the seed.23 Cotton linters are the short remaining fuzz that, after ginning, is cut off the cottonseed with the help of the cottonseed linter machine.24 The linter machine was first patented in the USA in the 1920s (see Appendix). Today, cotton linters are the most common fibre source in hand papermaking, easily available from craft and papermaking shops and therefore a likely supply for the forged paper. That we had decided against sampling the paper in the first investigation seems puzzling in retrospect, but was a rational choice at the time when both the paper and printing were believed to be genuine, and invasive testing was not warranted.
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[image: e9783110354645_i0015.jpg] Fig. 1a: Papermaking fibre sample from the forged SNML, page 2v, photographed at 100×. Cotton linter from base to tip. Fibre is about 2.25 mm long.
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Fig. 1b: Papermaking fibre sample from the forged SNML, page 19v, photographed at 200×. Cotton linter. Only slight helical twist and striation of fibrils visible.
 
Fig. 1c: Same fibre as
 
Fig. 1b viewed in cross-polarized light. Dark bands across the fibre indicate the fibril reversal region.
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Fig. 1d: Papermaking fibre sample from the forged Padua Compasso, title page, photographed at 200×. Cotton linter about 1.5 mm long. Significant tapering from wide base to narrow tip.
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Fig. 1e: Papermaking fibre sample from the forged Padua Compasso, page 33v, magnified 200×. Cotton linter. Hint of helical twist and fibril striation.
 
Fig. 1f: Same fibre as in Fig. 1e viewed in cross-polarized light. Dark bands across the fibre indicate the fibril reversal region.
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Fig. 1g: Papermaking fibre sample from the genuine SN Graz, page 19v, photographed at 200×.
 
Beaten bast fibre. Cross marks visible across the fibre width.
 
Fig. 1h: Same fibre as Fig. 1g viewed in cross-polarized light. Cross marks and blue and magenta interference colours typical of bast fibres.


 
Given the effort in making of the forged paper, what led the forgers to use a fibre that was all but unheard of in the seventeenth century? A lack of real understanding of historical papermaking and a confusion of terminology are two probable explanations. When paper was made from the rags of discarded clothing, people wore mainly linen and woolen cloth. Because wool fibres felt when they are wet, they were not a primary source of fibres in papermaking. Linen rags were the predominant fibre source for fine “white” paper. Today, when paper is predominantly made of wood pulp, a high quality paper is made from cotton linters and often called “rag” paper. This modern understanding of the definition of rag 
paper may be behind the forgers’ choice of cotton. The ready availability of cotton linters for hand papermaking may have also been the deciding factor.
 
As the fibre source of the paper has been shown to be cotton linters, definitively modern, it is left to discuss the features of this paper that were considered to be odd, but convincingly authentic in our first analysis. These elements include the paper stocks recreated for this forgery, the structure and formation of the sheets, the unusual lack of sizing, the artificially applied surface soiling and other false signs of age and use.
 
Compatible with the genuine bast fibre paper of the Graz copy, the few blank sheets in the Padua Compasso forgery (part of the gutted eighteenth-century binding – see chapter V) are also composed of heavily beaten bast fibres. This fibre source is consistent with papermaking practice in the seventeenth through eighteenth centuries.

 
PAPER STOCKS AND TWIN MOULDS
 
Professional hand papermaking requires expert skills, even though a reasonable sheet can be made after a short introduction to the process. We can safely say that the forger did quite well in this respect. To make a sheet that looks old requires more specialized knowledge, and here the forger became creative. He closely matched the laid and chain pattern of the mould surface with respective watermarks. But to fully imitate a stock as it would be found in a historic book requires more knowledge than single sheet forgery, and this is where the forger made mistakes.
 
Historic handmade paper was usually made from twin moulds, i.e. two moulds with the same watermark, used in alternation by the vatman. The two moulds make twin variants of the same paper. The twins are differentiated by whether the main watermark is centered on the left side (mL) or the right side (mR) of the paper mould as seen from the mould or wire side of the paper. The wire shapes that create the watermark were often sewn to opposite sides of the mould, making mirror images of each other, as is the case with the standard Sidereus Nuncius stock (Figs. 2a–f). The standard stock, as discussed in Galileo’s O, carries two watermarks, the main LA mark and a Tp cornermark.25 SN Graz is depicted here with two mR leaves and two mL leaves as an example of the twin Tp cornermarks in the regular stock of genuine Sidereus Nuncius copies (Figs. 2c–f). Arrows point out some of the more obvious wire irregularities that, in addition to the watermark, are faithfully reproduced in each sheet made on the same mould. The markings in the mL pages 5 and 13 are the same, as are those in the mR pages 11 and 15. Comparing wire patterns is helpful in cases where the watermarks or other features are misleading, as illustrated by a variant detail of the Tp cornermark in SNML page 10r (Fig. 3). The extra bend at the end of the T crossbar (see blue arrow, Fig. 3c) could be mistaken for an upward extension, which would make the watermark a variant. In truth, it is one of the many sheet formation irregularities caused by unevenly dispersed bits of pulp that can hinder the comparison of watermarks.
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Fig. 2a–b: Diagram of the twin paper moulds for the standard stock of Sidereus Nuncius seen from the mould side, with the main watermark located either on the right side, mR (a) or on the left side, mL (b). The grey stripe indicates the crease that results from drying during production; the dashed line indicates the fold at the head of the book block, the dotted line indicates the gutter fold. The grey rectangles match the locations of SN Graz sheets in c–f.
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Fig. 2c–f: Sheets made on twin moulds from the genuine SN Graz, seen from the mould side. Folios (c) and (d) are from the same mR mould, leaves (e) and (f) are from the same mL mould. Identical wire marks a e indicated with arrow; leaf pagination, see Fig. 7.
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Fig. 3: leaves with the Tp cornermark from the forged SNML seen in transmitted light, (mL). The similarities suggest that the sheets stem from the same mould. The watermark shape and adjoining laid lines (c, black arrow) as well as the spacing of the shadow areas (a, arrows on the right: orange arrows indicate coincidence of shadow with chain line, red arrows indicate shadow between chain lines) repeat in all of the Tp-marked leaves; (f) photographed out of plane. The blue arrow in (c) points to an extension of the cap of the “T” which is a sheet formation feature and not part of the watermark design. Grey arrows in (a) point to knots of unusual shape. White arrows in (d) and (f) point to water droplet patterns resulting from forgery (see similar but more obvious pattens in Fig. 6a, c, d).


 
The watermarks in the SNML paper were formed in the sheet during their manufacture, that is, not scratched or cut into the paper. This was confirmed by examining watermarked areas on the wire side of the paper under the microscope (Fig. 4). For comparison, page 2v of SNML (Figs. 4a–b) and 7r of SN Graz (Figs. 4c–d) are shown side by side. Both watermarks feature a triangle on top of the L in the LA main mark, the outline of which can be discerned in raking light (Figs. 4a and c). At higher magnification, one can see that fibres crossing the shallow recess of the watermark are undisturbed in both SNML and the Graz copy (Figs. 4b and d). Although the SNML paper surface is more “fluffy” than the gelatin-sized Graz paper, a point discussed below. The recess in the paper formed by the watermark wire seems to be genuine in the SNML.
 
In both SNML and the forged Padua Compasso, the forger failed to make twin papers. Each stock has only one mould. This can be seen in the comparison of genuine and forged sheets in transmitted light (Figs. 2 and 3). Four genuine SN Graz leaves with the “Tp” 
corner mark (Fig. 2), five forged SNML leaves with the “Tp” corner mark (Fig. 3b–f), three leaves of the genuine 1655 Discorso al serenissimo don Cosimo II Gran Duca di Toscana intorno alle cose, che stanno sù l’acqua, ò che in quella si muouono 26 which follows the SNML in the Sammelband (Fig. 5), and four bifolia of the forged Padua Compasso (Fig. 6) are shown. In each figure, arrows mark patterns that repeat in the companion images. It should be pointed out that the chain lines are spaced on average 38 mm apart in SNML vs. 30 mm in the Graz copy, and 49 mm in the Padua Compasso vs. 28 mm in the Darmstadt Compasso. The forged copies were clearly made on different paper moulds than the genuine copies.
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Fig. 4a–d: Comparison of the triangle on the “A” watermarks in SNML and SN Graz, seen in raking light.
 
 

 
Fig. 4a–b: SNML 2v/A2v, detail (a) and enlargement of area within the square, (b).
 
 

 
Fig. 4c–d: SN Graz page 7r/B3r, detail (c) and enlargement of area within the square(d).
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Fig. 5a–c: Transmitted light images of pages 2 (a), 4 (b) and 18 (c) from Galileo Galilei’s Discorso, Bologna 1655. The orange arrows to the right of (a) mark the shadow lines coinciding with chain lines. The arrows in (b) and (c) mark formation irregularities resulting from water accidentally dripped on the freshly formed sheets.


 
In our first study, we determined that the bifolia in SNML stemmed from separate sheets (Fig. 7), but we had not determined that the eight Tp corner-marked papers came from a single mould, which would have raised suspicion (Fig. 3). One bifolium was originally misidentified as reading mR. We now confirm that all of the Tp cornermarked bifolia conform exclusively to the mL twin of the genuine Sidereus Nuncius standard stock. The shape of the Tp watermark and some of the intersecting laid lines (Fig. 3c, black arrow) repeat in every sheet (Figs. 3a–f). Other more subtle wire irregularities also appear in multiple Tp bifolia, though irregular sheet formation may conceal some. The LA bifolia also conform to the mL twin of the SN standard stock. The LA paper cannot be read as easily as the Tp in transmitted light because it is thicker and its watermarks lie partly concealed in the center fold, but there are sufficient similarities between its laid and chain line shapes to suggest that the SNML LA stock also stems from a single mould.
 
As for the Padua Compasso, a “Three Mountain” corner mark appears on each bifolium (Fig. 6). The watermark is always in the same upside down orientation in the top corner of the second leaf in relation to the printing. It is worth repeating that when it comes to printing, the watermark orientation of the paper is of no importance. That the paper is in the same orientation throughout the entire Compasso defies probability. In the short time available for examination of the Padua forgery, all the bifolia documented were made on the same mould, as indicated by unmistakable wire features (Fig. 6a, black arrows). This is improbable for any historic handmade paper. Provenance suggests that these forgeries may come from the same workshop, so it stands to reason that the Compasso paper was forged in a similar manner as the SNML paper. Both papers share crucial characteristics, though it appears that the SNML paper is a technically more advanced forgery.
 
The conclusion for SNML is that the forgers knew that each gathering had to contain both Tp corner-marked and LA center-marked sheets, but did not know about twin moulds and, for that reason, created two sets of papers to simulate what is one sheet in the genuine copies. When considering that the Tp and LA half-sheets for SNML were probably made on two separate moulds, the strange combination of thin and thick sheets found throughout SNML can be explained. All of the paper made on the Tp-watermarked mould is relatively thinner, and all the LA-watermarked paper is relatively thicker.27 Noting this thin–thick combination in our earlier work, we did not realize that it followed the alternating watermarks. These sheets of differing thickness and density had to be alternated, not to average out the thickness and structural characteristics of the book as we postulated, but to arrive at the correct watermark sequence. Each quire requires one Tp and one LA watermark, which the forger could only have discerned upon close inspection of a genuine SN exemplar, since this information has not been published. The question remains: Why did the forgers fail to produce papers of similar thickness to combine them in one volume? It is possible that, in addition to their ignorance of twin moulds, the forgers did not even know that they were replicating full sheets of paper with two watermarks, rather than two different papers. If this was the case, they may have also thought that combining papers of different quality would add another muddling factor that would distract the viewer from the forgery.
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Fig. 6a–d: Transmitted light images of bifolia from the forged Padua Compasso, verso of title page with recto of facing page. Despite some variances between the sheets, they were probably all made on the same mould.
 
Red arrows in Fig. 3a point to shadows between chain lines, the orange arrow points to a shadow coinciding with a chain line, black arrows point to wire features repeating in every sheet. White arrows point to odd clusters of marks made by water droplets. The small shaded rectangles near the gutter are 2 cm scale markers.

 


 
PAPER STRUCTURE AND SHEET FORMATION: SHADOWS, KNOTS AND DROPLETS
 
Further comparison of SNML and Padua Compasso papers in transmitted light makes it clear that the mould construction of the forged papers does not properly replicate the antique-laid pattern of the genuine papers of the SN Graz and the Discorso (Figs. 2 and 5). These genuine papers have shadows surrounding the more translucent chain line. The chain line marks the location where the laid wires are stitched directly to the paper mould’s wooden support ribs. This causes the extra pulp deposit during sheet formation and the characteristic shadow areas of antique-laid paper. In the case of both the SNML and Padua Compasso, the shadows appear at wider intervals than the chain lines, approximately matching up only every fifth chain line. In Figures 2, 3, 5 and 6, the red and orange arrows point out the locations of the shadows in the paper, the orange ones indicating where the shadow and chain lines overlap. In the forged papers (Figs. 3 and 6), these shadows match up only periodically. This departure from the normal pattern is not uncommon in historic papers, however, and can occur due to damage or repair of a paper mould. A wire surface loosened from the mould may cause the shadows to appear to one side of the chain lines, but this is likely to occur only locally in a sheet. In some rare cases, the shadows and chains do not align or they correspond only occasionally throughout the sheet. Paper used by Leonardo da Vinci that was apparently produced in Milan before 1500 shows shadows that appear between alternating chain lines.28 This can be the result of the repair or reuse of mould components – an old mould wire being attached to a different old wooden support. To make the SNML and Compasso papers, the forgers likely had to alter existing moulds by at least 
adding the watermarks, and perhaps even attaching a new wire surface to a wooden mould. It would have required some ingenuity and possibly the assistance of a learned tradesman to outfit the moulds necessary to produce the imitation papers with appropriate watermarks. This type of deceitful reuse of old mould components or old and new components seems the most likely explanation for the unusual shadow patterns observed in the SNML and Padua Compasso papers, and explains the convincingly “historical” appearance of both papers in transmitted light.
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Fig. 7: Diagram of the quires and watermarks of the SNML and Graz copies. The SNML quires were made from two different half-sheets, while the Graz quires were made from a single, full sheet.


 
Before setting aside sheet formation issues, the fibre knots and water droplet patterns in the forged papers must be pointed out. In our first investigation, the preponderance of these features seemed consistent with a lower quality paper sold as seconds and supported our attribution of the SNML as a proof copy. During the recent examinations, the shape and 
number of the fibre knots in the paper drew our suspicion. In the transmitted light images the fibre knots are visible as dark rounded spots in the paper. In authentic historical handmade paper, undispersed fibre knots result from clumps of pulp that dried on the stamper trough during pulp production, and were beaten into the next batch of pulp (Figs. 2 and 8c). In comparison with the SN Graz, the knots in SNML are more varying in dimension than those in the regular paper stock (grey arrows in Fig. 3a and Fig. 8a). One may also object to the shape of the knots as being too large and too oval to match the typical fibre knots seen in historic and stamper-beaten pulp. One example looks like a fragment of a paper sheet rather than clumped paper fibres (Fig. 8b). While old paper was often repulped to supplement supplies of worn rags, intact fragments of paper are not often seen in seventeenth-century paper.
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Fig. 8a–c: Forged SNML, pages 15v/D3v and 16r/ D4r (a) (arrows point to brown-coloured fibre material in the paper); rectangle marks detail view showing paper fragment (b); paper fibre bundles and knots in the genuine SN Graz paper (c); (b) and (c) seen in transmitted light.


 
Another suspicious characteristic is that some of these knots and fragments are distinctly browner than the rest of the paper. Where they are not completely covered by fibres, one can see that they contrast with the white paper (Fig. 9a). Where they are covered by 
white pulp, they are still darker than the rest of the paper (Fig. 9b). The presence of the dark pulp bits is highly unusual considering that quality sorting of the raw materials was key in papermaking. While brown papers intended for wrapping included all manner of source materials, such as coloured cloth, tarred hempen rope and used sails, a white paper would rarely have been tainted with brown stuff in such an ill-dispersed manner.
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Fig. 9a–b: Details of darker paper fragments in the forged SNML.
 
Page 23v/F3v shows the colour contrast between the fragment and the paper (a) and page 23r/F3r shows the same area on the other side of the sheet, where a faint darker area marks the location of the fragments covered with pulp (b).


 
The genuine SN papers show only a few individual blue textile fibres as well as small brownish shives interspersed with the white pulp. Even high-quality white handmade paper of this era had faint brown flecks in its matrix. Referred to as “process dirt” or “shive”, one source of this material is the linen cloth itself. Linen is made from flax fibres, which have an outer sheath that was not always completely removed in cloth production. When the cloth had been worn to rags and was used in papermaking, bits of remaining sheath would finally be separated from the fibres in the stamping trough. In the SNML, made from pure cotton linters with no flecks or process dirt, the addition of the darker fibre material was probably meant to simulate the shive. While visually similar to the knots and lumps found in stamper-beaten pulp, upon close inspection, the addition of these darker fibres and paper fragments is inconsistent with seventeenth-century white papermaking practice. The inclusion of brown fibres was a conscious endeavor to make the paper look more convincingly old, which becomes more evident in the Compasso where brown fibre bits are adhered across the paper surface in what appears to have been the earlier, and evidently cruder, attempt at paper forgery (Fig. 10).
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Fig. 10: Detail of the brown fibre bits and flecks adhered to the surface of the forged Padua Compasso.

 

 
Another unintentional mark of authentic historical handmade papers, deceitfully used in the SNML and Padua Compasso, is the so-called vatman or papermaker’s tear. When water droplets fall on the still-wet fibre mat during paper production, the drops cause a local displacement of fibres, resulting in a thin spot in the paper that can be seen in transmitted light. Historical papers were not always made with the kind of perfection that is invested in most contemporary handmade paper, so droplet-tears as seen, for example, in the genuine Discorso, are not unusual (Fig. 5b–c, white arrows). Its loosely grouped tears look as if they were caused by a spray of random droplets, and the zigzag line (Fig. 5b) by runnels of water streaming from the mould deckle onto the wet fibre mass. The Padua Compasso features several large roundish clusters of densely packed water drop marks (Figs. 6a, c, d, white arrows). These unusual marks occur in conspicuous repetition and almost decorative distribution on the Compasso leaves, making the ones seen in the SNML (Fig. 3d and f, white arrows) look more suspicious than they did originally. While not a sign of forgery on their own, the clusters of marks in the forged papers are, in their concentration, unusual. Just as in the case of the deeply embossed printing, once we know the fraud, we cannot help but argue that in the end, the forgers went overboard in faking some of these historic marks, which is noticeable in both the shape of the fibre knots and the clustering of the vatman’s tears.

 
PAPER PLANARITY AND SIZING
 
As can be seen in the raking light comparisons of page 5r of the SNML and SN Graz (Fig. 11), and the Padua and Darmstadt Compassos (Fig. 12), the forged papers lack the normal undulations seen in the real papers. This is a result of printing the paper while dry, as is the modern technique with letterpress printing (from both moveable type and polymer plates). As discussed above, possible evidence of the photographic process used in producing polymer plates appears on several pages (see chapter II and Fig. 27). The genuine copies were letterpress printed on dampened paper according to the techniques of historic practice. Dampening makes the paper softer to better accept the type impression and causes the paper to expand in size. The pressure of printing selectively compresses the moist paper where the text occurs, leaving the margins uncompressed. As the paper dries and shrinks after printing, the layer of ink in the deep impression of the type inhibits the shrinkage of the paper in the center, but not in the unprinted margins. This uneven shrinkage results in the undulations seen in the genuine paper throughout each text block. In the case of SNML, a slight undulation only manifests itself towards the end of the book where the pages begin to conform to the neighboring genuine pages of the Discorso.29
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Fig. 11a–b: Raking light images of page 5r / B1r of the forged SNML (a) and the genuine SN Graz (b). The forged paper lacks the characteristic undulations seen in the genuine paper.
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Fig. 12a–b: Raking light images of page 5r of the forged Padua Compasso (a) and the genuine Darmstadt Compasso (b). The forged paper lacks the characteristic undulations seen in the genuine paper.


 
Both forged papers were deeply impressed from the impact of what we now know to have been a modern relief place (Figs. 13 and 14.). In genuine exemplars, the paper was sized before printing and then was dampened to receive the printing impression. The paper around the letters lost some of its deep relief during the preparatory steps for binding. It was traditional to beat the text block with a heavy hammer to compact the pages (see also chapter IV). This would have diminished the embossement of the printed text, and sometimes results in wrinkles around the letters (Figs. 13b and 14b). In our first campaign, we associated the deep embossment of the SBLK with the fact that, unlike the other copies studied, its paper carries much less, if any, gelatin sizing. Re-inspecting the sheets under near ultraviolet radiation confirmed our earlier findings (Fig. 15). The papers appear purplish-blue overall. In other words, they do not fluoresce strongly, indicating the absence of gelatin sizing comparable to the other SN copies examined. The SN Graz paper shows a more intense, overall fluorescence that is typical of naturally aged historical papers (Fig. 16). It also shows something else that is commonly found in aged book paper: spots in the margins that are brighter under UVA, but are not (yet) visible as stains under normal light. These are related to environmental factors – exposure to moisture, fluctuating temperature and humidity levels, and air-borne pollutants – that affect the exposed perimeter of the paper in a book more than its center. That the SNML paper lacks such aged-margin patterns was not originally considered significant, but now supports the argument that the paper is modern.
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Fig. 13a–b: Details of the title pages of the SNML (a) and the SN Graz (b), seen in raking light. In the genuine paper, the printed impression has been somewhat flattened by beating the text block before sewing in preparation for binding.
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Fig. 14a–b: Details of the title pages of the forged Padua (a) and genuine Darmstadt Compassos (b), seen in raking light (explanation as above). A loosened paper fragment in (a) reveals a lighter coloured paper beneath (see chapter V).


 
Under ultraviolet examination, a few leaves of SNML show a faint, darker pattern not previously observed that results from a diminished reflectance, i.e. greater absorption of UVA. The odd pattern has several distinctive features. The affected leaves show a slightly blurry, darker blue vertical stripe (Fig. 15a–c, black arrows). In several instances, there are also perpendicular lines, best seen in the gutter area (Fig. 15b). The stripe always shows on both sides of the leaf and is not noticeable in visible light (Figs. 15d and e). In Figure 17 bifolium 5v–8r is digitally assembled to show the half-sheet produced for the forgery. Under 
ultraviolet examination (Fig. 17b) it too has a wide, dark blurry line close to the left margin of the paper; thinner, dark lines run perpendicularly across both pages. This is most visible at the bottom of the pages (black arrow) and in the unprinted gutter area. These lines run parallel to, but do not fully correspond to either the chain or the shadow lines (Fig. 17a). Finally, UVA also reveals fingerprints that fluoresce brightly in the lower right margin of page 5r and at the bottom of page 9v (Figs. 15a and c, white arrows). Both the stripe pattern and the fingerprints, visible only under UVA examination, must be connected to the forgery production. It is most likely that these patterns relate to the manipulation of the paper after the sheets were formed, perhaps during the application of a surface coating as discussed further below. In authentic historical paper, any of these marks could have been accepted as indications of possible past restoration or an unexplained aging effect. While odd, they might not spark suspicion. In light of the fact that we now know the paper to be of modern manufacture, they are doubly perplexing. By drawing attention to these unexplained features, we hope that these and other details of the paper manufacture will eventually come to light to aid in our understanding of the forgery production.
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Fig. 15a–e: Selected pages of the SNML under UVA-INDUCED visible fluorescence (a–c) and under normal light (d–e). The black arrows (a–c) indicate a previously unnoticed pattern of darker lines only visible under ultraviolet examination.
 
The white arrows (a–c) point out fingerprints.
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Fig. 16a–b: Pages 18v and 19r of the SN Graz under UVA-induced visible fluorescence (a) and under normal light (b).
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Fig. 17a–b: Bifolium 5v–8r of SNML shown in transmitted light (a) and with UVA-induced visible fluorescence (b). Black arrows in (a) indicate horizontal line pattern showing low fluorescence that do not correspond to chain lines in (b).


 
The forged Padua Compasso paper shows a more distinctive manipulation that is indicative of surface coating. When we examined the Padua paper with a small handheld UVA radiation source, we found that the paper showed as little UVA-induced fluorescence as the SNML, which confirms the lack of naturally aged gelatin sizing in both papers. A few other features of the Compasso paper, however, bear mentioning. First, the paper feels somewhat stiffer than SNML, and too stiff for an unsized paper. Second, its surface feels a bit gritty, and third, it shows a slight sparkle in reflected raking light. The grittiness and sparkle most likely relate to a surface coating applied to replicate the haptic quality, the “feel” of a historic paper stock. On page Q2v there are a few translucent adhesive blobs that are water-soluble. The newly made paper may not have proven strong and crisp enough to match the genuine stock, so the forger stiffened it without being careful or knowledgeable enough to replicate historic gelatin sizing methods. A number of agents, all readily available in craft 
and art stores or from conservation suppliers, could have been prepared to be brushed or sprayed on the paper or made into an immersion bath.30 A concoction of such agents, even including gelatin as an ingredient, is possible. Applied in the appropriate concentration, such “sizing” stiffens paper and imparts some slight resistance to water absorption, as is more evident in the Padua Compasso. It should be noted that the paper from the forged Lima Life of Galileo is also gritty and sparkles much like the Padua Compasso. Applying the insight of these acknowledged forgeries to the SNML case, it is therefore conceivable that the SNML paper received a surface treatment, but one that was more subtle and therefore did not cause grittiness or sparkle as a give-away. Wet paper is heavy, fragile and difficult to handle. If a treatment was applied, the paper may have required a physical support during the application and drying. The stripes may result from an uneven distribution of the coating where the paper was in contact with the support structure.31 Assuming a connection between the production of these three forgeries, the differences in the papers of the Lima letter, the Padua Compasso and SNML suggest the methodical refinement of systematic forgery production.

 
CREATING AN AGED LOOK
 
Once we determined that the printing was false, everything else began to look suspicious as well. Even before fibre analysis confirmed the modern fabrication, the patterns of soiling and the brownish paper colour became suspect. Why does the soiling extend over the whole signature and then rise up to the right on the title page (Fig. 18a)? Why is there a perfectly horizontal line of clean paper beyond the soiling on the edge of page 11r (Fig. 19)? Suddenly, the signs of use that had lent credibility to the age of the paper and thus the printed text during our first examination were sure signs of intent to deceive.
 
Several types of soiling appear to have been rubbed on the paper. Some soiling replicates the grimy marks that accumulate on page corners over time with even careful handling. Other soiling replicates the dirt, soot and dust that would settle in a book during decades or centuries of upright storage on a bookshelf. Further, there is evidence that colour was applied to the paper, overall and locally, to suggest the discolouration that comes with age. The forgers had a good grasp of how a naturally aged and used book should look, but they failed to understand the different sources for the discolourations found in old books, and the different processes of their deposition, which were the clues that proved these marks false.
 
The marks that imitate historic handling are most conspicuous and therefore a good starting point for discussion. The forgers did quite well in creating grimy page corners. 
Beginning on the title page, there is visible surface soiling overall and more heavily at the lower right corner of many pages, as might be expected. However, close inspection reveals unnatural patterns within these marks. On the title page, the soiling covers the entire signature and then rises to the right before joining the corner soiling, leaving a clean area at the lower edge of the page (Fig. 18). This is a strange pattern. If the page had been handled repeatedly, enough to cause such strong soiling, this area could hardly have been avoided. Also, the dirt is most heavy over the signature, rather than at the corner, as if it had been stroked repeatedly, like the faces of medieval icons, worn away from touch. This pattern reveals an intentional application of dirt to the page. A similar though cruder pattern of soiling decorates the title page of the Padua Compasso; it was obviously made with the similar intention of creating a used look (Fig. 18b). Some other pages of SNML have strong soiling at the corners that does not extend to the edge of the paper (Fig. 20).32 In fact, the clean area is defined by a straight line of dirt. It is hard to imagine how this would occur during normal use. In authentically old books, the oily grime from the touch of fingers builds up only gradually over time as the pages are turned repeatedly. Any page would not be touched in the same spot every time, so the grimy area would usually be roundish, concentrated in the page corner, and with a soft transition towards the clean paper, a pattern that is not quite matched in SNML. Furthermore, it is rare to find marks from individual and excessively dirty fingers as seems to be the case on several pages (Fig. 21).33
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Fig. 18a: Title page of SNML showing the curious pattern of soiling.
 
 

 
Fig. 18b: Title page of the forged Padua Compasso showing applied soiling.
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Fig. 19: Detail of the lower right corner of page 11r / C3r of SNML showing the clean edge of the paper. Scale is marked in mm.
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Fig. 20: Detail of the lower left corner of page 21v / F1v of SNML showing soiling that stops short of the edge of the page. Scale is in mm.
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Fig. 21: Detail of the lower right corner of page 22r / F2r of SNML showing a distinct fingerprint. Scale is in mm.


 
Soiling also appears in areas of the pages that one would not expect to be soiled. This is particularly evident where the cores of the endbands are laced through the cover of the
 book. The cores visibly protrude under the paper of the paste down and indent the facing title page, dramatically seen on its verso in raking light (Fig. 22a). One might expect to find some dirt on the raised area of the protrusions, however here we find that the ridges formed by the lacing are dirtier than anything else on the page (Fig. 22b), even on the underside of the protrusion. Dust, soot, and coal dust particularly, are commonly found deposited on the top edge of a closed book and inside the book wherever there are small gaps between the pages. These fine air-borne particles deposit over the entire accessible paper surfaces regardless of topography, but most heavily at the entry point. For instance, the thickness of a folded plate within a book will leave a slight gap in the top edge and along the gutter 
where soiling is often found. Protruding binding elements such as the endband lacing can also create a gap between the cover and the book pages. However, if SNML had naturally accumulated dust, it would be accumulated on the top of the protruding lacing, close to the top of the text block, its presumed point of entry. It wouldn’t be under the protrusions. It must be stressed that dirt from handling does accumulate predominantly on the high points of a page, but air-borne soot and dust travels into a book and deposits evenly on high and low points of the paper alike, creating a more even appearance. These dirty marks could only have been applied by hand.
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Fig. 22a–b: Page 1v / A1v of SNML seen in raking light (a) and in normal light (b).
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Fig. 23: Detail of gutter between pages 10v and 11r of SNML showing unusual pattern of dirt accumulation. Scale is in mm.
 
 

 
Fig. 24: Closer detail of Fig. 23.


 
Another place that dirt naturally accumulates in books is the gutter. It is not unusual to find dust, fibres from clothing, food crumbs and all manner of loose dirt in the gutters of books. Generally this dirt can be brushed away and does not leave a mark. We did find some of this in the SNML, but what caught our attention on this viewing were some extremely 
grimy gutters, for example between pages 10v and 11r (Figs. 23–24). Instead of an accumulation of dirt in the lowest point of the gutter, the areas adjacent to the gutter are quite soiled, as if a dirty finger was rubbed over the gutter area without quite reaching its depth. When the sewing thread was moved aside, a perfectly clean line of paper was visible beneath it (see chapter IV, Fig. 3).
 
The forgers’ knowledge of which areas of a book should be dirty was originally convincing. As with the other aspects of this sophisticated forgery, our belief in the authenticity of the book convinced us that what we saw was natural. Awakened, as our eyes were in the latest examinations, we saw what was unnoticed before. The surface soiling throughout is the result of a manual manipulation of the page surfaces.
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Fig. 25a–b: SNML, photomicrographs of undissolved dye particles on page 8v/B1v at 32x magnification (a) and between pages 18v/E2v and 19r/E3r at 50x magnification (b).
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Fig. 26: SNML, detail of yellow-orange colourant found on right page of Pleiades spread (unpaginated, D6r).


 
Now we turn to patterns of natural discolouration of paper upon aging. Paper yellows and changes colour over time depending on the materials of its manufacture, how it was used, and its storage conditions. In general, paper yellows for several key reasons. Gelatin sizing darkens with age; metal ions in the process water tend to cause overall browning; metal particles from the papermaking equipment can leave small specks that catalyze paper degradation in localized spots called foxing.34 Exposure to light, heat, moisture and pollutants also darkens paper. In books this is seen especially at the page edges where exposure 
is greatest. The papers in the SNML and Padua Compasso forgeries are of a similar muted yellowish-brown colour – darker than the standard stock of Sidereus Nuncius papers. This colour was probably applied overall as a liquid and locally with dry media. To simulate the yellowing of age, it seems the paper was tinted with a liquid colourant, probably a dye. We found very small specks of yellow-orange colourant deposited on some pages. Rather than discrete pigment particles, the specks look like undissolved dye concentrated in spots, as on pages 8v and the gutter between pages 18r and 19v (Fig. 25). Here the partial dissolution of the concentrated particle results in an orange-yellow stain, demonstrating its colouring action.
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Fig. 27: SNML, detail of page 28v/G4v showing loose, twisted cotton fibres on the roughened paper surface, and faint imprint of the polymer printing plate edge around the letters of „FINIS“.


 
The same, or a similarly coloured, material was also applied to the pages locally, perhaps to replicate stains or perhaps accidentally. On the page spread depicting the Pleiades (not paginated), there is a yellow-orange line of colourant on the right page (Fig. 26). Stripes and spots of colourant were also observed on pages 17r, 17v, 18r and 18v, as discussed above.
 
In addition, the paper surface seems to have been purposely roughened overall, most noticeably in the blank areas around the text. Under the microscope we can see fibres loosened from the paper substrate and standing up from its surface (Fig. 27). These are not isolated spots that could be the accidental result of local abrasion; they are visible in wide areas across the paper margins and especially on the fore edges of individual pages, especially on the title page, page 14r and page 17r. The long double crease in leaf 5 of SNML (see Fig. 11a) may be the result of physically distressing the paper surface so that it would look aged. The overall roughening probably resulted at least in part from the physical application of surface soiling to the fluffy, unsized cotton paper. It may have been intended to add “wear” to the pages, or it may have been an unintended consequence of the paper manipulations discussed above.
 
 


 



NICHOLAS PICKWOAD
 
IV THE EVIDENCE OF THE FORGED SNMLSAMMELBAND BOOK STRUCTURE
 
SIDEREUS NUNCIUS
 
There is no question that the parchment cover of this laced-case binding and its gold-tooled decoration is of a date that more or less matches that of the latest edition contained within it (1655). The case was originally, as now, attached to the bookblock by means of the endband slips, which are laced through the joints of the cover at the head and tail, the joints, or extensions of the transverse spine linings and the endleaves, which are pasted to the inside of the cover. The cover itself is folded over thin boards of cartonnage with a characteristically uneven surface. Trapped under the pastedowns are the stubs of two pairs of orange-pink silk ties. The bookblock was sewn on three single supports of an unknown material, probably cord, using a bypass sewing technique. The edges of the bookblock have been gilded and gauffered. The original endleaves appear to be recent replacements, as do the spine linings and the endbands.
 
The construction of the binding, however, presents work that is not contemporary with the cover of the binding, and this work can be divided into two parts: that which could be the result of perfectly conventional repairs to an existing binding, and those which can only be explained as the consequence of the insertion into the bookblock of an element that was not originally part of it.

 
TREATMENT OF THE TEXTBLOCK
 
Although the paper on which the Sidereus Nuncius (SNML) was printed is discussed elsewhere in this volume, the treatment of the paper throughout the volume by the binder(s) in preparation for binding is significant. Traditional hand-printing on dampened paper with a soft blanket in the tympan of the press results in a marked stretching of the paper around the perimeter of the text area of each leaf. The unprinted margins are not stretched, and the consequence is that creases are formed across the centre and the corners of the text area to accommodate the stretched paper. This distortion of the paper is compounded by the shrinkage of the dampened paper as it dries. This makes it impossible for the binder to press the leaves of the textblock between boards without the risk of creating creases in the text area of the paper. In order to consolidate the leaves for sewing, binders therefore used beating hammers to compact all the leaves of a bookblock in groups of gatherings, which, because they did not put the whole surface of the leaves under pressure at any one moment, allowed the distorted leaves to be consolidated without creating sharp creases. The process of beating allows more or less of the impression of the type into the paper to be flattened according 
to how heavily and for how long the leaves are beaten, but single small areas of type, such as catchwords or page numbers, often create deep impressions in the paper which the beating process will crush flat. This phenomenon can be seen throughout the later editions (the Opere) bound into this volume, but is conspicuously absent from the leaves of the SNML, where the deep type impression is left apparently unaffected by the binding process and the paper does not show the same degree of printing distortion. It is impossible to conceive of a seventeenth-century binder leaving one portion of a textblock unbeaten, as there is no reason why they would, and many reasons why they would not. The deep type impression of the SNML therefore shows that it was not bound within this cover at the same time as the Opere.

 
ENDLEAVES
 
There is a sewn 2-leaf outside-hook endleaf at each end of the book, the spine folds of which are crushed and creased in a way that is not consonant with an undisturbed seventeenth-century binding. The pastedowns are also not marked and creased in the ways that one would expect to find inside a cover that is so extensively marked and worn externally, though the perimeter pasting reflects a typical Italian practice of the period. The spine edge of the verso of the final text leaf is rather worn and damaged and shows traces of an earlier endleaf having been adhered to it. There are no traces of wear and adhesive on the facing flyleaf (Fig. 1).
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Fig. 1: Adhesive and skinned paper deposits left by the original flyleaves on the inner margin of the final verso of the last edition in the volume.


 
There is also a damp stain in the centre of the lower half of the leaf which is not found in the facing flyleaf. The right flyleaves, adjacent to the textblock, do not show the same distorted shape of the textblock that results from printing by hand on damp paper. The flyleaves and the pastedowns are somewhat unnaturally unmarked and undamaged, and it is a surprise to see a binding of this type (laced-case by means of the endband slips only) with such a worn cover in which the left endleaves in particular have not pulled away from the textblock. The unmarked and undamaged fold of the right endleaves can clearly be seen through a hole made in the right joint of the cover by a now lost central sewing support (see below), indicating that they were added to the book after this damage was sustained.
 
 
Although the perimeter pasting used to attach the stubs of the outside hook endleaves and the outer full leaf to the inside of the cover is an authentic seventeenth-century technique, the hard pressing used to ensure adhesion that has moulded the paper of the pastedowns tightly over the endband slips is not, and is out of place in a binding of this age.
 
In the light of this evidence, there can be little doubt that the present endleaves are later insertions, though it must be said that it is not uncommon for old books to be given new endleaves to replace damaged or missing original endleaves.

 
SEWING
 
Convincing proof that the book has been tampered with is also to be found in the sewing of the bookblock. All the textblock with the exception of the SNML is sewn using a bypass technique in which either the central or the two outer supports only in in every gathering are sewn around, and the other supports are bypassed. Bypass sewing was in use in France as early as the 1520s and is found in Italian bookbinding from at least the early seventeenth century and is an economy measure that speeded up the time-consuming process of sewing a book, but only at the expense of the strength of its structure. The regular pattern of the bypass sewing found in this book is occasionally disturbed by binder error (see the sewing diagram, Fig. 2), a common occurrence at this period, when the number of books printed required increasingly rapid work from the binders, but every gathering is sewn with one or more of the supports bypassed. The bypass technique is found right to the end of the bookblock, but the first 7 gatherings, which comprise the SNML, are all sewn all-along, that is to say, all of the sewing supports are sewn around in each of the gatherings. While it is common that the first one or two, even three, gatherings (including the endleaves) in a bookblock might be sewn all-along to give extra strength to a structure along the joints of a binding, I am not aware of binders sewing as many as seven gatherings all-along in this way in the seventeenth century. In addition, it would be normal practise for approximately the same number of gatherings at each end to be sewn all-along, which is not the case here. There is no evidence of earlier sewing in either the SNML or the other editions. This would mean that if the SNML had been bound into this composite volume soon after the date of the most recent edition (1655), it would have had to have remained in unbound sheets for almost half a century. However, the grime now seen on the leaves of this part of the book clearly postdates the sewing of the book (the paper under the sewing thread remains clean (see Fig. 3), yet is not found on the other texts. It is not clear how this could have happened to the leaves of the SNML had they not been sewn.
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Fig 2: Sewing diagram.
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Fig. 3: The central bifolium of gathering A of the SNML, showing the clean paper under the sewing thread.
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Fig. 4a: The left end of the central sewing support visible through a hole worn in the cover.
 
 

 
Fig. 4b: Damage created in the right joint by a central sewing support, with the current sewing support 8mm higher (arrow).


 
 
The position of the sewing supports also raises a serious question. The central sewing support lies at an angle across the spine, being 107mm from the head of the bookblock on the left joint and 99mm from the head on the right joint. This is not in itself significant, as many books can be found with this phenomenon, especially when, as here, the supports would have been virtually invisible under the cover when the book was new. However, the cover shows signs of the characteristic damage that often occurs to the parchment that lies over the ends of the sewing supports in this type of binding. On the left joint this coincides exactly with the end of the sewing support, which is therefore visible through the hole in the parchment (Fig. 4a). On the right joint there is a larger break in the parchment, but this is at 107 mm from the head of the bookblock and the actual sewing support is therefore 8mm higher (Fig. 4b). This discrepancy means that there is no mechanism within this sewing structure that could have produced the damage to the right joint of the cover. This in turn suggests that the cover may not be original even to the later editions now contained within it, and this, in turn, could explain the two creases found in the cover that cannot be related to the book in its present state that lie between the two spine creases. The exact match between the end of the sewing support and the hole in the cover on the left joint could have been contrived when the SNML was sewn onto the rest of the bookblock, but the position of the sewing support on the right joint could not be ‘adjusted’ and therefore does not line up with the damage in the cover.
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Fig. 5: The upper sewing support, viewed down the spine, the thinner left end, behind the SNML, being to the left in the photograph.


 
In addition, the sewing thread used for the SNML is very different in appearance from the thread used for the rest of the book. The latter, a relatively thin S-twist thread, was waxed or coated before use, a very common technique that protects the thread from being worn as it is pulled through the sewing holes in the gatherings, reduces the risk that it will twist as it is pulled through them and results in a thread with a clean, smooth, external surface with few, if any, straggling fibres. The thread used for the SNML, on the other hand, 
although also a thin S-twist thread, has not been waxed and presents a rather ‘fluffy’ appearance when viewed under magnification.
 
Furthermore, the sewing supports when viewed down the spine (Fig. 5) present a very unexpected appearance. That part of the supports which lies behind the later editions contained within the bookblock is obscured by some sort of brown coating such as a thick synthetic adhesive, but has at its left end (towards the SNML) a sheath-like structure that completely hides the sewing threads wrapped around the support, which most certainly does not represent any known seventeenth-century sewing technique and the purpose of which is hard to explain unless it covers the attachment of extra lengths of sewing support to accommodate the SNML. The supports behind the SNML which emerge from the sheath, would appear to be single cords that are thinner than the rest of the support they appear to be part of, though they also are covered with a thick adhesive-like substance that almost completely hides the sewing thread. This thick coating is something also not known on seventeenth-century bindings of any European country, in which the sewing threads are always visible when not hidden by the covering material of a book, unless the entire spine is slathered with adhesive.
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Fig. 6: The sewing thread in the final gathering bypassing sewing station 4.
 
 

 
Fig. 7: The spine lining joint visible at the head of the right joint.


 
The final text gathering in the book has a sewing hole against the lowest sewing support on the spine (sewing station 4) which the thread, which is the same as in the rest of the later editions in the book, goes past. The thread shows no evidence of having once been taken through this hole, yet the hole has clearly been used in the past (Fig. 6). This must be the result of some unexplained disturbance of the structure.
 
The change of thread and sewing technique between the end of the SNML and first of the other editions bound into this volume indicates beyond reasonable doubt that the SNML has been inserted into a pre-existing bookblock.
 

 
SPINE TREATMENT
 
The almost flat spine and the absence of joints are entirely typical of a mid-seventeenth century Italian laced-case binding, but the transverse spine linings of handmade paper are too clean and unmarked to be original. The clean, bright paper visible at the head of the gap between the right endleaves and the final printed gathering cannot have been in that position for three and a half centuries (Fig. 7).

 
EDGE TREATMENT
 
The gauffered decoration of the edges appears to be quite consistent across the SNML and the other editions bound with it, and analysis of the gold shows no difference between the gold and the bole on the SNML and the rest of the bookblock. The head edge is also surprisingly clean for a book of this age, as in normal circumstances a book shelved vertically will inevitably accumulate dust and dirt on the head edge which will at the very least dull the gold. This indicates that the edges of the entire bookblock were cut, gilded and gauffered in a single operation, with the SNML already sewn in place. It might be argued that this shows that the SNML was always bound with the other editions, but as the sewing shows, this was not the case and the cutting and decoration of the edges must therefore be new, having followed the addition of the SNML. This would also have allowed the entire bookblock to be cut down to fit the cover. The evidence of the tie-down in gathering Ii of the last edition in the bookblock (see below) shows that the head must have been cut very little, but a turned-in corner on pages 139–40 of the 1655 Risposta shows that the fore-edge was cut before, and that at least 5mm was cut from the fore-edge when the SNML was added to the other editions.

 
ENDBANDS
 
As the spine linings are new, it follows that the primary endbands sewn in silk with a front bead over alum-tawed cores must be new also, as the endband tiedowns pass through the linings. The unmarked appearance of the slips on the outside of the cover at the head and tail of the joints reinforces this conclusion. They are in a very exposed position, and given the wear evident in the cover itself, it is inconceivable that they could have remained un-abraded over several centuries (Fig. 8). The purple-brown and yellow silk used to sew the endbands appears to have been purposely ‘distressed’ across the spine to make it look old, as well as being ‘bleached’ on the exposed areas across the cores and, in addition, soiled at the head. The colouring is uneven and appears not to penetrate the threads, suggesting that it has been coloured by hand. The yellow silk has been used to make the tiedowns at the head, but at the tail there are two tiedowns at the left end of the endband which use the purple-brown thread. This is a curious feature that does not fit with typical historical practice, but cannot be used to argue for authenticity or otherwise.
 
The tie-down between leaves Ii1 and 2 in the final edition in the volume has been caught on a crease in the paper and does not sit where an earlier tiedown has crushed the end of the spine-fold (Fig. 9). This type of deformation of the end of a gathering is typical of 
bindings where an endband has been pulled down and backwards by the manipulation of the cover and the tiedown has crushed the end of the spine-folds. Laced-case bindings that rely on the endband slips only to attach the cover to the bookblock are particularly prone to this sort of damage. If the current tiedown were to be moved to the ‘original’ position, it would be too long, and can therefore never have been in this position. This also shows that an earlier endband has been lost and has been replaced by the current one.
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Fig. 8: The unmarked endband slip at the head of the left joint.
 
 

 
Fig. 9: The creased head end of gathering Ii of the final edition, with the new endband tiedown to one side of it.
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Fig 10: Inside the left and right covers.
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Fig. 11: A portion of a silk tie projecting from under the pastedown inside the right cover.
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Fig. 12: The spine.



 
BOARDS
 
The thin cartonnage boards are completely covered by the parchment cover and paper pastedowns and it is therefore not possible to comment on their appearance, beyond saying that the uneven surface shown under the pastedowns is typical for an Italian binding of this sort and age. They do not, however, show the distortion and damage evident on the parchment cover itself, suggesting that they too are not original to the cover (Fig. 10).
 
The fact that both boards have the stubs of silk ties trapped by the pastedowns on their fore-edges would suggest that they belong to the cover, but the cleanness of the broken ends visible though the punched holes in the parchment, and the small exposed portion of the lower tie in the right cover are again not what might be expected in a binding of this age and condition, but might have been contrived to establish a sort of casual authenticity for the binding (Fig. 11).

 
COVER
 
The parchment cover is of a typically Italian type, taken from a skin with clearly visible hair follicles. It therefore comes either from a goat or a hair sheep. The gold-tooling was carried out with tools identified with the shop of the Soresini family in Rome, papal binders from the 1590s to about 1630.35 It can be argued that the tools used might have remained in use after the 1630s long anough to be used in the 1650s, but this cannot overcome the other physical evidence to be found in the cover that indicates that the contents and the cover do not belong together. The spine has two creases that run from the head to the tail of the 
spine, approximately 7mm in from the spine creases (Fig. 12). It is difficult to understand how these creases could have been formed on this bookblock, though it is not clear what purpose they could have served. The bookblock currently sits quite high in the cover, leaving a wider square at the tail edge than the head. This clearly suggests that the current attachment of the bookblock within the cover is of a relatively recent date (bookblocks in such bindings inevitably sag in their bindings over the years). The creasing and wear so clearly evident on the cover are not reflected in the condition of the Opere, which are generally quite fresh and undamaged around their edges (which is not surprising, given that they were cut and gilded when the SNML was added), which further indicates that the cover is not original to these editions.

 
SUMMARY
 
The endleaves, spine linings and endbands are all of recent date, but could be said to be the result of legitimate repairs to an existing book.
 
 

 
The leaves of the SNML have not been beaten, though the rest of the bookblock has been. This indicates that the SNML is a later insertion.
 
 

 
The sewing of the bookblock is not consistent between the SNML and the other editions found in the cover, and the SNML is therefore a later insertion.
 
 

 
The other editions were sewn together at an early date, and have been sewn only once, as has the SNML which was sewn to match the other editions.
 
 

 
The gilding on the edges is the same across the SNML and the other editions. This can only mean that the edges were cut, gilded and gauffered after the SNML was added to the other editions. This would have allowed the whole bookblock to fit the cover.
 
 

 
There is evidence to suggest that the cover is not original to the later editions, and that the two were therefore ‘married’ at the time of the insertion of the SNML.

 

 



IRENE BRÜCKLE, MANFRED MAYER
 
V THE EVIDENCE OF THE FORGED PADUA COMPASSO BOOK STRUCTURE
 
Galileo Galilei’s Le Operazioni del Compasso geometrico et militare (Padua, 1606) at the Biblioteca del Seminario in Padua has recently surfaced as a forgery and its examination allowed new comparisons in elucidation of the forged SNML. The chief impression at first sight was that the Padua Compasso paper must be new because of a number of anomalities, including odd formation, stiff feel and roughness, and tinting. A paper fragment was stuck to the title page (III, Fig. 14a) when the printing of the letter “I” of the word “OPERAZO-NI” pressed it on the paper surface. The fragment was so easily loosened from the page that it is unconceivable it had remained in place for several hundred years. The paper under the fragment is brighter, likely protected from applied tinting by the fragment. A number of similarities between the forged papers of the Padua Compasso and SNML are pointed out in chapter III. In the following, we sum up observations about the forger’s manipulation of the book structure gathered during our examination of the book November 8, 2012.
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Fig. 1: Padua Compasso, front book cover.
 
 

 
Fig. 2: Padua Compasso, decoratively printed paste down, inside front cover.


 
As with the SNML, the Padua Compasso is a combination of authentic and fabricated elements. The book cover is a genuine late seventeenth- to early eighteenth-century gilt Morocco book cover (book cover dimensions: 26,8 × 19,3 cm including spine) (Fig. 1). On the inside, decorated endpapers and two blank sheets at the front and back appear to be part of an original book (page dimensions: 25,8 × 18,7 cm) (Fig. 2). The remainder of the book interior was gutted and replaced with the forged Compasso (Fig. 3). This picture shows the one original blank leaf adjacent to the last leaf of the forged text block. The book structure showing original and new parts is seen in the diagram (Fig. 4). An oddity is evident in the sewing. When the Compasso was printed and sewn, the paper was larger than it is now. When the the text block was trimmed to fit into the current cover, the sewing threads at the top sewing stations were cut and their ends now are loose (Fig. 5). Not surprisingly, original sewing stations still evident in the front and back blank leaves do not match the new sewing stations of the forgery (Fig. 6).
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Fig. 3: Padua Compasso, opened to the last page of forged text block showing page 34v with a repair at one corner, and, opposite, the blank leaf III, an old paper of a whiter colour.
 
 

 
Fig. 4: Cross section of the Padua Compasso illustrating the location of the forged text block (T1– Q) inserted into a gutted full leather book cover retaining end papers and blank leaves I–IV.
 
 

 
Fig. 5: Padua Compasso, opened to pages 25v and 26r, showing sewing thread that was cut when the head of the text block was trimmed.
 
 

 
Fig. 6: Sewing stations of the original book evident between the front cover and fly leaf (a) and the sewing stations of the inserted Compasso forgery (b). The locations of sewing station (a) and (b) do not match.


 
 
The red goatskin leather cover is lavishly decorated with gilding that extends to the board edges. The decorated end papers (pastedown and fly leaf) are each one sheet, relief printed with a pattern in several colours. The front pastedown features remnants of a paper label which was probably an ex libris showing a griffin (Fig. 7). The two blank leaves I and II at the front are separate leaves, though they apparently belong together. The fibre source of the blank sheets, bast, is appropriate for seventeenth-century paper (Fig. 8). Folio II has a watermark in the center: three mountains and a dove with wings in a circle, a G and a crown above and an F under the circle (chain line distance is 26 mm on average) (Fig. 9). The blank leaves are very white and show a high gloss from burnishing (see Fig. 3), which contrasts with the matte appearance of the Compasso pages. The pastedowns and blank leaves show staining that results from close proximity of the turn-ins of the leather on the cover. The two blank leaves III and IV at the rear of the book match the quality and situation of the blank leaves at the front. All of the sewing stations evident in the blank sheets match the location of the cords at the pastedown.
 
[image: e9783110354645_i0075.jpg]
 
Fig. 7: Padua Compasso, detail of the paste down, insie front cover, showing trimmed edges of the paste down (top edge) and remnants of paper label. Where the paste down was peeled off, the skinned leather was tinted red.
 
 

 
Fig. 8: Bast fibre sample from the blank leaf I of the Padua Compasso photographed at 200×, viewed in crossed polarized light, showing cross marks and interference colours typical of bast fibres.
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Fig. 9: Padua Compasso during examination, blank leaf II lifted in front of a light source to show the watermark; to the right, the forged title page.
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Fig. 10: Padua Compasso opened to show the disturbed binding with the endband and blank leaf sheets next to the text block forgery (paper support is 5 mm squared).


 
At the head and tail are the remainder of red and green endbands unattached to the text block. They are glued to the leather of the cover and are partly embedded in a crusty, glossy transparent adhesive (Fig. 10). The blank leaves are haphazardly attached in the joint between the end sheets and the forged text block.
 
 
The dimensions of the endpapers and blank sheets apparently had to be adjusted to match the dimensions of the inserted forged text block. They appear to have been trimmed. This is indicated by roughened paper edges that are curvy close to the gutter where running a blade would have been more difficult (see Fig. 10). Even the pastedowns were trimmed by cutting through the paper close to the edge so that a narrow strip could be peeled off the leather turn-ins, which were skinned in the process. About 4 mm of the the pastedowns were removed in height and about 2 mm in width; only the front edge of the pastedown inside the front cover was not trimmed. The skinned leather required yet another manipulation to conceal its exposed brown-coloured interior. It was tinted red quite generously. The red colourant was smudged across the edges of the pastedowns, making them look muddy red around the perimeter (see Fig. 7).
 
The title page and last leaf of the forgery were, probably purposely, damaged. In both locations, the lower leaf corner was torn off in an arced shape and the loss was sloppily repaired. A piece of modern laid paper was adhered in each loss area with a few daubs of adhesive that scarcely hold the inserts in place. The joint area was abraded so the printed leaf and insert paper show a locally roughened surface in raking light (Fig. 11). The insert papers have a chain line distance of 34 mm – different from the Compasso and SNML papers – but are also made from cotton linter (Fig. 12), which is proof of their relatively recent manufacture. Like the Compasso and SNML papers, the insert papers also have shadow lines not in keeping with the chain lines (see Fig. 6a, p. 44). The fake restorations were probably done in an attempt to distract from the crude look of the forgery.
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Fig. 11: Padua Compasso, detail of the forged title page, verso, seen in raking light, showing repair with modern laid paper.
 
 

 
Fig. 12: Cotton linter sample from the paper insert of the Padua Compasso, photographed at 200×, viewed in crossed polarized light, showing helical twists and fibril striations typical of cotton.



 



OLIVER HAHN (ASSISTED BY EMANUEL KINDZORRA)
 
VI RESULTS OF NON-DESTRUCTIVE INSTRUMENTAL ANALYSIS. XRF-, FTIR-SPECTROSCOPY AND MICROSCOPY
 
SCIENTIFIC ANALYSIS
 
Confronted with indications that the SNML could be a forgery, we reviewed data from our previous analyses again and supplemented it with additional readings. Again, we were short of time. During the first measurement campaign we employed X-ray fluorescence analysis to identify specific trace elements and thereby characterize different writing and drawing materials. In the new measurement campaign, we once again carried out an extensive X-ray fluorescence analysis. In addition, this time we also employed reflection infrared spectroscopy and confocal microscopy.
 
As with earlier measurement campaigns, we were determined not to take samples. Throughout the process, we have continued to regard the object in question as unique, and as such not to be physically altered in any way. Throughout the analysis, however, it has been clear that non-destructive testing provides less comprehensive results than methods that require testing physical samples. The examinations described below were carried out not only on the SNML, but also on reference objects. The most important of these in this framework was the SN Graz, which is generally accepted as authentic.
 
The following illustrates the results of the analysis in detail.
 

 
XRF-RESULTS
 
The printing inks
 
At an earlier date, we had performed XRF line-scans on both the SNML and the SN Graz to compare the elemental compositions of the printing ink and the paper. These measurements were performed at just a few selected sites.
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Fig. 1: SNML, f. 9v: The starting point of the XRF scan (red cross).
 
 

 
Fig. 2: SNML, f. 9v: The end-point of the XRF scan (red cross).
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Fig. 3: SNML, f. 9 υ : Net peak intensities from different elements as a function of the line-scan.

 

 
The SNML printing ink clearly contains very slight traces of copper (Cu), iron (Fe), zinc (Zn) and calcium (Ca) (see Fig. 3). As we have mentioned before, paper and printing ink primarily contain “organic” materials. The mere presence of these elements therefore cannot be assessed as an indicator that the SNML was forged during the last few years or decades.
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Fig. 4: SNML, f. 9v: Net peak intensities from different elements normalized to iron.

 

 
During our last campaign (10/2012) we measured the object at a number of different sites where we also found a variety of elements. In order to compare the amounts detected, we normalized these traces to the net peak intensity of iron. This compilation clarifies that the relative concentration of different trace elements is the underlying factor in a certain range of variation. We performed the same measurements on the Graz copy (SN Graz).
 
Compared to the SNML, the printing ink used in the SN Graz contains smaller amounts of trace elements.
 
Fig. 5: SN Graz, f. 9v: The starting point of the XRF scan (red cross).
 
 

 
Fig. 6: SN Graz, f. 9v: The end-point of the XRF scan (red cross).
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Fig. 7: SN Graz, f. 9v: Net peak intensities from different elements as a function of the line-scan.

 

 
As described above, we attempted to normalize our most recent results to the net peak intensity of iron. Again, this compilation clarifies that the relative concentration of different trace elements underlies another particular range of variation that is also visible. In comparison to the SNML, we found small traces of lead in the SN Graz.
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Fig. 8: SN Graz: Net peak intensities from different elements normalized to iron.

 

 
The paper quality
 
On closer consideration of figure 3 and figure 7 it is remarkable that the total amount of the elements Ca and Fe in the paper differs between the SNML and the SN Graz. It would seem that the paper of the SN Graz contains much more Fe and Ca than the paper of the SNML. Therefore we measured the trace elements in the two paper qualities at a number of different sites. The next figure shows the net peak intensities of Fe as a function of the net peak intensities of Ca. There is a sweeping difference between both papers. Taking into account that the results were not normalized to the thickness of the single paper sheets we have to conclude that the SN Graz paper contains much more impurities than the SNML paper.
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Fig. 9: Net peak intensities of Fe as a function of the net peak intensities of Ca.

 

 
The impression that the amount of trace elements may be estimated as a rough indication for the “age” of a paper is reinforced by a comparison of the SN Graz paper, the SNML paper with other paper qualities. Figure 10 shows the results of a variety of different single sheets of the 16th and the 20th century in comparison with the SNML, the SN Graz and the SNP. The net peak intensities were obtained from previous analyses.
 
Due to the fact that the measurements were performed under different measuring conditions (ArtTAX: 50 kV, 600 µA, measuring spot 70 µm diameter; Tracer: 40 kV, 300 µA, measuring spot 4 mm diameter) it is not possible to compare the results in figures 9 and 10 directly. However, it is remarkable that paper grades of the 16th century reveal more impurities than paper grades of the 20th century. It seems that the amount of the trace elements in the SNML corresponds to the paper grades of the 20th century whereas the paper quality from the SN Graz and the SNP correspond to the paper grades of the 16th century.
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Fig. 10: Net peak intensities of Fe as a function of the net peak intensities of Ca.

 


 
KEYENCE MICROSCOPE
 
Using a three-dimensional microscope, we compared the indentation depths of letters and the “corresponding” line above the text.
 
The results reveal one distinct difference. The indentation of the print in the corresponding line in the SNML is much deeper than it is in the SN Graz (“shoulder” / “kiss”). However, one must take into account that the qualities of the respective papers in the two objects are also different. The deeper indentation of the letters in the SNML could be due to the fact that the paper it is made of is not glued.
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Fig. 11: Comparison of different indentation depths.


 

 
FTIR IN REFLECTION
 
An FTIR analysis revealed no significant differences between the paper used in the SNML and that used in the SN Graz. The spectra for both look very similar. However, both spectra reveal two interesting peaks at about 1540 and 1690 cm-1 indicating amid I and amid II.
 
The SN Graz paper was glued highly probable with gelatine. Therefore the presence of the characteristic amid bands is traced back to the sizing of the paper. The paper of the SNML was probably not glued (see also the UV reflectography measurements in Vol. II).
 
Based on the fact that the SNML paper was not sized we have to look for another matter which causes the presence of amid. Would it be possible that the paper contains wool fibres?
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Fig. 12: FTIR reflection spectra of SNML-paper and SN Graz-paper compared to paper and protein.

 


 
GILT EDGING
 
In addition, we investigated the gilt edging of the entire book with XRF methods in order to compare the edging from the first pages (Sidereus) with that toward the back of the volume.
 
As it was not possible to carry out a quantitative analysis, we normalized the net peak intensity of different elements to gold (Au).
 
In the following figure, one may assume that the elements calcium (Ca), titanium (Ti) and especially iron (Fe) arise out of the red bole under the gold. The elements copper (Cu) and zinc (Zn) can be traced to the gold alloy. The various red colours result from different fading patterns.
 
Taking into account a margin of error and the fact that the same elements occur in both the first and in the last parts of the gilt edging, one may conclude that there is no difference between the two. The gilt edging might have been added at a later date, but this again provides no relevant proof of a falsification.
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Fig. 13: SNML: Net peak intensities from different elements normalized to gold.

 


 
CONCLUSION
 
The non-destructive investigation of the SNML and its comparison to the SN Graz provided no reliable results that would prove that the SNML was made in the 21st century rather than in the 17th century. Nevertheless, the results raise suspicion.
 
The infrared spectra acquired from the different papers reveal no differences between the SNML and the SN Graz. This could be interpreted as evidence indicating that the SNML is a “hybrid”. In this scenario, the forgery would have been manufactured using original materials from the period – in this case the paper. However, the measurements carried out with X-ray fluorescence analysis revealed remarkable differences between the different papers.
 
The analysis of the printer’s ink using X-ray fluorescence methods show slight differences in their elemental composition; the ink used in the SN Graz contains a somewhat wider palette of trace elements. This does not constitute proof that the printer’s ink from the SNML was made recently. Both inks are made up almost exclusively of organic materials. A non-destructive analysis of this material – i.e., one that examines the ink’s adhesive agents and elementary carbon-containing substances – is very difficult using the methods that are currently available.
 
In conclusion, it is important to state that a material analysis can only unmask a forgery if the forgers make use of materials that were only produced after the date of origin of the supposed original. If historical materials from the era in question are used to make it – for example, if a forged book is printed or written on paper from the proper historic era – then it is nearly impossible from a materials sciences perspective to prove whether it is a forgery or not. This essentially applies to all available non-destructive analysis methods, which do not allow for the direct determination of an object’s age.
 
C-14 analysis is the only method that can provide a direct result pinpointing the age of organic materials such as paper or printer’s ink. To employ this method, however, researchers have to take samples. The amounts of material necessary for evaluation are also not insignificant, particularly when trying to date ink. Indirectly dating printer’s ink in some cases allows an examination of the adhesive agents via chromatographic methods, as amounts of corrosion products in the ink can provide insights into its age. Unfortunately, this method of analysis also requires taking samples large enough to damage the artifact significantly.
 
In principle, one could therefore say that it is possible to identify a “falsified” artifact beyond the shadow of doubt when non-contemporary materials have been used to make it. Acquiring convincing “verification” that an object is authentic, however, is not possible using materials analysis methods – whether destructive or non-destructive – as the forgers could also have employed materials from the proper era to create the forgery.

 
 

 



HORST BREDEKAMP
 
VII TOWARDS A PSYCHOLOGY OF THE FORGER
 
The SNML differs from other forgeries of early modern books. It is a product of a mind that obviously goes beyond the pursuit of monetary profit through the investment of criminal energy. What the investigator is confronted with is not merely a product of economic interest but also of an intellectual and practical ludic drive that is obviously stimulated by other motifs. One can only speculate about the reasons for this type of forgery. Taking all elements together, it seems as if the forger (we use the singular, notwithstanding that a group of persons might be involved here) was working against a fictive enemy, an enemy that might incorporate the combined knowledge of specialists. It is our thesis that the book is a projected duel with the community of specialists. The hidden agenda of the making of the book might have been a clandestine satisfaction regarding the incapability of specialists to detect the forgery as such. The volumes Galileo’s O in this light would have represented the hidden goal of the forger. He might have thought that after the publication of these volumes he had won this competition forever. If this suspicion about a mixture of economic and psychological motifs in the forger should be correct, the bizarreness of a number of phenomena might become explicable.
 
The peculiarity of the SNML unfolds on two levels. The first is represented by manners of production that differ from the standard theory of forgery. A “normal” forgery tries to get as close to the authentic objects as possible. This does not mean that forgeries of this kind follow a strict, or even slavish mimesis of the authentic form. To the contrary, in art history forgeries exist that try to fill a gap in the stylistic development of certain artists. The last example of this was the work of Wolfgang Beltracchi, who was convinced that he had grasped the technique as well as the intellectual goal of Max Ernst and that he was able to paint “true” works of a missing period: forgery as fulfillment.36 But even this “development” of the original style follows the rule of proximity to the authentic.
 
The most basic departure from this rule lies in the fact that the SNML-forger did not try to simulate a regular copy, but one of the 24 examples into which the engravings had not been printed.37 One of these examples, the copy from Rendsburg, was on the market through Christie’s in June 2005,38 and the forger may have become aware of this class of copies through this example. In effect, it would have prompted the idea not only of using 
this exceptional case of the printed books, but also of pushing the exception further, to the first print of all copies: the proof copy.
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Fig. 1: SNML, pp. 3v and 4r.
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Fig. 2: Galileo Galilei, Sidereus Nuncius, Venice 1610, pp. 3v and 4r, Graz copy.


 
The only way to get close to the proof copy is through a tree of errors derived from all available copies: the book with the highest number of print-errors, which were eliminated step by step in the process of printing the following copies, regularly comes closest to the first print. Bredekamp had observed that the Graz copy and the SNML shared the highest number of print-errors; that is why he thought the SN Graz to be closest to the SNML. Most significant are the pages 3v and 4r, on which in the Graz copy shows a total of 3 print-errors in concordance with the SNML (Figs. 1, 2).39 The new investigation has brought to light, that the SN Graz was not only closest to the SNML, but in certain parts its model.
 
 
This may be due to the simple fact that since 1999 the SN Graz has been available in digital form, which the forger must have had in his possession.40 But this explanation is not sufficient. As the forger obviously used the Graz-copy in order to simulate the lost proof-copy, he must have known, what Bredekamp only found out by means of a comparison of 12 copies; a number that Needham increased to 83.41
 
This alone, to say the least, is astonishing. What makes the goal of producing an exception even more perplexing is the decision to draw disegni into the open spaces of the pages 8r–10v (Fig. 3). Reduplicating a copy that lacks the engravings would have been enough for a very special forgery, but going on to include drawings meant to produce an absolutely unique book. The only known example that also has drawings is the one in Copenhagen, but the drawings of this Sidereus Nuncius are roughly sketched on paste-in slips, disturbing the regular sequence in an absurd manner.42 The drawings of the SNML, in contrast, adhere to the regular positions, changing only the direction of the terminator on page 10r, above. Owen Gingerich considered that this change may have been caused by a misunderstanding of the Florentine sheet with six moon-drawings (Fig. 4), where the middle-right position shows the same orientation.43 Bredekamp, instead, proposed that the position was the product of a lapse of memory, as Galileo did not have any idea of book-printing when he painted the sketches of his moon-observations onto sheets of paper that are now lost. In the light of the new revelations, Gingerich was right.
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Fig. 3: SNML, pp. 9v and 10r.
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Fig. 4: Galileo Galilei, moon phases, water-colour, 1610, BNCF,
 
Gal. 48, fol. 28r.


 
Yet, the curious fact remains that the drawings carry more information than the printed etchings, thus suggesting that the drawings were not at all created in an attempt to fill the empty spaces by copying the etchings, but that they instead show the models after which the etchings were produced.44 The forger, in effect, has intentionally simulated the model for the etchings, not copies after the etchings. This alone would have made the book something very special, but he was determined to produce an exception to the extreme.
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Fig. 5: SNML, title page with bogus signature.


 
The same holds true for the signature on the title page (Fig. 5). Its style is so close to the position and the way Galileo habitually wrote that the forger must have himself performed almost all of the investigations that were carried out in order to examine the authenticity of the signature.45 But this is not the only puzzling aspect of this example of handwriting. What is most disturbing is once again the forger’s determination not to reproduce the 
expected but to produce an original, never-before-seen specialty. This detail lies in the last letter, “f”. It is, as has been shown in Galileo’s O, driven into the paper with such a force, that the feather appears to have broken away, hindering the ink from flowing evenly onto the paper.46 Once again the forgery broke the rule of forgery by not copying the expected and the regular, but by producing a detail that was exceptional. The proof of authenticity has switched from pedantic mimesis to constructive fantasy.

 



VIII FINAL THOUGHTS
 
Paul Needham
 
 

 
We have reached a clear overall understanding of the object called SNML, that is of the complete three-dimensional physical object. If housed in a cabinet of curiosities, its proper place would be among the chimeras: it is a hybrid construction of seventeenth- and twenty-first-century materials and actions, purporting to belong entirely to the seventeenth century. And indeed, SNML does deserve a permanent home, where it can continue to be consulted as a study piece. The results outlined in this present book are still, however definite, partial, and there is more to learn.
 
As a printed book forgery, SNML is an unusually complex object, its falseness embodied and presented not simply in its printed text, but also in the paper on which it was printed, in its binding, its signature of “Galileo”, its “Prince Cesi” book stamps, and most conspicuously of all, its moon drawings. But is it a clever forgery? I am not convinced, despite being someone who managed to be fooled by both its printing and its paper. I am happier in saying that this reflects poorly on me than that it reflects well on the makers. Consider: from the time that a serious problem with the authenticity of SNML arose (in Nick Wilding’s e-mail mentioning a second copy of Sidereus nuncius, with dubious moon etchings, that Marino Massimo De Caro put on the market in 2005), to the time absolute proof was found that SNML is forged, only three weeks passed, 10 to 31 May 2012. The necessary catalyst was the creation of a state of doubt. Beyond this, my own opinion, which admittedly cannot be tested, is that there are some people experienced in letterpress printing – I can think of a few strong candidates – who, if they had been shown SNML in 2005, might well have spotted right away, with no more apparatus than perhaps a magnifier, that the work had not been printed from moveable type.
 
In any case, we now see that SNML was not betrayed by a single fatal flaw; fatal flaws abound. To stay only with the printed surface itself: Wilding noted the deep, dentated impressions made by what purported to be shoulder ink in SNML, impressions that with true typographic printing ought not to have been there at all. In Galileo Makes a Book (pp. 181–182) I had discussed and illustrated a particular Jupiter-moon diagram, where SNML presents the diagram as correctly printed, whereas by my line of argument, that diagram in SNML should have lacked one of the moon asterisks. I wrote that “we have no convincing explanation” for this anomaly. In principle, the very act of typing those words, in 2009 or 2010, could and should have made me very uneasy, and so have set in train the process of unraveling the falsities embodied in SNML. It did not: but obviously that is due not to the cleverness of the makers of SNML, but rather to my own failure to consider all possibilities 
inherent in the anomaly I had noticed. In chapter II above (p. 30, point 7) I also discuss the complete disproof of SNML embodied in the three-times-used damaged capital L in Sidereus nuncius, and in that case I actually recall the circumstances under which I forgot to verify the evidence of the Ls against what we see in SNML.
 
Perhaps the smallest SNML anomaly which, if noticed, would have raised strong doubt about authenticity is point 6 in the same chapter, concerning frisket bite on D6r of many copies. The slipped frisket which developed as printing of this forme was well under way, blocked off in particular the first letter of the first line, Q; and of the second line, m. In SNML, but unnoticed by me when I studied this phenomenon, the Q appears to be intact, but the left stroke of the m on line 2 appears to be cropped at the top. A slipped frisket could not have created this disparity: if the m was occluded by the frisket, so too must be the Q. It seems to me very probable, almost certain, that at this place SNML was derived directly from the 1964 Domus Galilaeana facsimile. That facsimile was based on photographs of the copy at the Osservatorio astronomico di Brera in Milan. In the Brera copy the frisket bite is substantial, blocking off the upper half of the Q on line 1; the serif of the left stroke of the following u; and the m of “met” on line 2. However, an early reader restored the upper half of the Q by pen; he left alone the missing upper serifs of the u and the m. It is this anonymous reader’s restoration that was transmitted into the Domus Galilaeana facsimile, and from there into SNML. Yet somehow, while gathering information on the frisket state of this page in more than eighty copies, I forgot to look closely at SNML.
 
These failures to pursue (until late May 2012) typographic anomalies in SNML could be put in a category labelled “oversights” or “missed opportunities”. Yet they are all indebted to an initial failure of mine, which is considerably more disconcerting to encounter: one that may be labelled “unconscious collaboration in forgery”. This is the appropriate place to bring it under the glass. I first examined SNML on Monday 4 February 2008, in the Rare Book & Manuscript Library of Columbia University, where I had it side by side with Columbia’s own copy of Sidereus nuncius. At the time, I had almost no acquaintance with this edition. I knew that Horst Bredekamp had argued, in Galilei der Künstler, for the authenticity of the moon drawings in this copy, but had not yet read his argument. And of course, I saw on the title-page of SNML the bold inscription “Io Galileo Galilei f.”
 
On that day, I gave special attention to the watermarks in the adjacent copies. I saw that the Columbia copy was watermarked with an Anchor in circle watermark in the first sheet, and an LA monogram (difficult to make out, as the letters were divided in the fold) in the remaining sheets. In SNML I saw an LA monogram in all sheets. It was apparent that the LA watermarks in the Columbia Sidereus and in SNML, though very similar, were consistently 
different. The simplest earmark is that in the Columbia copy the termination of the staff of the L is in clear outline, with three strokes forming an open inverted triangle (and so it is, as I eventually found, in all ordinary-paper copies). In SNML the same termination is filled in, perhaps because of build-up of fibres on the mould, giving the appearance of a fuzzy inverted triangle.
 
I pointed out the difference in watermarks to Richard Lan, who had brought SNML to Columbia; and he told me about several typographic variants within copies of Sidereus nuncius that had been noted by Horst Bredekamp. One of these differences as I recall (at least, I noticed it while at Columbia) is that on A3v the catchword is mis-set in SNML (inum) but corrected in the Columbia copy (nium). It was at this point that I formed a hypothesis: SNML could be a collection of proof printings of Sidereus nuncius, printed on a different paper supply, perhaps a remnant left over from some earlier job in the printing shop. If so, in the case of all variants that might appear, SNML should show the earlier state.
 
There is an obvious alternative to this hypothesis: if the paper of SNML differs from other copies of Sidereus nuncius, that is a strong hint that it is a forgery. I suspect that I never in the next years gave serious attention to the alternative because the variant typographic states found in SNML, though not large in number, did seem to be earlier than the states found in many genuine copies. The most significant case is that of A3v, just mentioned, in the inner forme of sheet A, the last sheet to be printed and thus closely datable to 9–10 March 1610. Besides the catchword variant inum – nium, there is another variant at the end of the first line of text: vna – vnà. Here too the sequence is clear: in the earlier state, besides the lack of a grave accent on a (corresponding to a general setting convention in Sidereus nuncius in the treatment of long final vowels), the letter n also appears to be damaged. From my copy census, it developed that page A3v exists in three successive states, reflecting in-press corrections as the sheets were printed. In the first state we have uncorrected vna and inum; in the second, vnà corrected and inum uncorrected; in the third state, both settings are corrected. SNML belongs to the earliest state, attested by only four genuine copies, those at the Universitätsbibliothek Graz, the University of Oklahoma, the Buffalo & Erie County Library, and the Huntington Library (copy 2, acquired as part of the Burndy library). It is curious to note that three of these copies have early Rome provenances, while the fourth (Oklahoma) was once in Galileo’s own hands, for he presented it to the poet Gabrello Chiabrera with a handsome inscription. As my census of recorded copies and their variants grew, the “rarity” of SNML’s readings became increasingly clear, and so SNML seemed to grow apace in authenticity.
 
 
This returns us to the question of whether the forgery is clever. The three variant states of page A3v were not in the bibliographical literature on Galileo. They emerged in the course of my copy census, and so were published for the first time in Galileo Makes a Book (pp. 179–180). Did the forgers know already of this variant-sequence, and consciously choose the earliest state? If so, that was clever. It appears that digital images of the Graz copy could have been available in 2003–2004, and so this is a real possibility. Alternatively, the forgers may simply have been fortunate in using as their copy source for this page either the Graz copy, or some other copy, not recorded by me, containing the earliest text state. Nick Wilding has tracked down, in a French bookdealer’s catalogue of 2005, a copy of Sidereus nuncius that De Caro states was his source for the SNML forgery, but at this writing the location of that copy has not been verified so it is not yet available for study. When this copy eventually comes back into the light, we will want to know the state of its A3v.
 
For me, there is an almost poetic unity of place in the cycle of my encounters with SNML. On a bleak winter day in 2008, in the rare book room of Columbia University, with two (apparently two) copies of Sidereus nuncius sitting on a desk, I began to form a fantasy. Four years and four months later, on a brilliant day in late spring, in the same room, with the same books brought before the same (but now better-schooled) eyes, the fantasy died and I saw SNML truly, face to face. The indispensable spur to this second visit was the persistent skepticism of Nick Wilding, to whom my debt is fundamental.
 
 
Irene Brückle
 
 

 
When we reexamined the book, we speculated on how many specialists and how much time it had taken to produce a forgery of such unprecedented quality. Meanwhile we know, as reported in the December 16, 2013 article in The New Yorker by Nicholas Schmidle, that it required a team of people, some knowledgeable enough to be considered amateur scholars, others professional artisans and artists, the latter perhaps with a knack for restoration (reflecting a queer variant of the literal meaning of the word), and roughly two years of production in between several cities and countries. Whatever information may still be coaxed from De Caro and his complicit followers may reveal more about the forgery production, though perhaps never the whole truth. What remains is the, perhaps somewhat academic, exercise of correlating the technical details revealed in this volume with the machinations alluded to in the Schmidle article, such as the methods of creating characteristics that he associated with an aged look of the paper.
 
Two different types of apparently similar expertise compete in such a forgery study: the expertise of the forger who has the intention to fool, and the expertise of those who work to uncover it. De Caro’s expertise went far enough to passe as true scholarship for a while. He seems to have accumulated his knowledge by trial and error, always following what proved to be the more successful lines of fakes he threw on the market. In comparing the Padua Compasso and the SNML, it appears that he must have improved on the paper production when he realized that previous forgeries drew suspicion because of their handling qualities, as also indicated in Schmidle’s article. Because he is a forger who aimed at imitation and not a scholar interested in probing technical details beyond those that produce a lucrative effect, some escaped his notice. He went far enough to have fitting watermarks produced, but chose the wrong fibre. Why did he choose cotton linters instead of the historically appropriate bast fibres he could have procured with reasonable effort? He could also have easily diminished some of the flaws resulting from the polymer plate printing, but he didn’t.
 
De Caro invested in numerous details to create the complex picture of an aged book enriched with unique and puzzling features that would convince the viewer. That the slim forgery is snuggly inserted into the authentic 17th-century Sammelband that makes up the bulk of the object was an element calculated to shield the forgery. In this aspect, he may have learned from the less cleverly constructed and presumably earlier Padua Compasso that lies “naked” between 18th-century book covers (imitating, no doubt, the many pastiche objects made of a text block inserted in a historic and sellable book cover). Inside the 
forged SNML pamphlet, the forgery marks – the aged look, the signature, printing and drawings, and the soiling – together produced an authentic effect that confused even external specialists invited to examine it during the recent campaign. Oddities of aging and previous restoration must be factored in when studying old books. In this, De Caro may have learned from his experience with the Padua Compasso, which bears crude signs of aging and curiously incompetent repairs that seem too obvious to fool anyone. Not just the original production, but the aging, use and repair must match a viewer’s expectation, as related by Nicholas Barker in another case.47 The forged Padua Compasso relates to SNML as an apprentice’s piece relates to a masterpiece – that is, until other book examples of similarly fiendish origin become known and make a more complete genealogy.
 
Once the first sign of forgery was revealed to us in May 2012, all of odd characteristics previously accepted as authentic were cancelled out. Once we knew SNML was a forgery, we could not possibly go back and see it again as being authentic. This makes it more difficult to explain the former success of the fake. It is also not explained by remembering that the approach of the forger is fully unregulated, whereas the forgery-researcher is required to maintain a strict protocol in the choice of methods and materials used to elucidate, while simultaneously physically protecting the object. Overlooked features led to presumptions which, combined, created the overall effect.
 
To sum up the recent experience: there was the emotional disappointment that results from uncovering this unpleasant truth and, ultimately more significantly, the satisfaction of defrauding or uncovering pertinent details of the fake. This forms the solid ground on which we now stand. The practical consequences for the inspection of future suspicious cases are elucidated by the chapters of the present publication. We hope that the lessons learned will help others to avoid the same traps in their study of old books.
 
 
Horst Bredekamp
 
 

 
The most astonishing phenomenon of the SNML that made and makes me perplex are investments into the darkness of potentially going unnoticed. This is also true for the drawings. They are seemingly a test of how far the forger could go. Copying drawings can be hazardous, but the forger took this risk. I have tried to detect the stylistic patterns that speak against or in favor of the opinion that Galileo himself was at work in the drawings for the SNML.48 In contrast to his opinion that they were a product of Galileo‘s own hand, in view of the new evidence, the opposite conclusion must be drawn: The forger studied Galileo’s style up to a level at which he was able to simulate it even on paper that Galileo did not use. The forger must have studied the Florentine drawings that show different phases of the moon to a degree that allowed him to sketch the new drawings in the SNML with remarkable intuition.
 
This alone is astonishing, but it does not yet enter upon the second level of departure from the norms of forgery. What is once again most disturbing is the precision of minute details that can only be perceived after long examinations. These are shaped by a number of stylistic tools. Characteristic is the strange way in which the shadow in the huge crater on the moondrawings is defined: with rather thick lines which go horizontally from left to right like thumbs (Fig. 1). They are rather strange, and would have once again formulated an element of originality in the forger’s product, if not one of the Florentine drawings would not show similar structures used to define the deep darkness of night. This element had not been observed before I became aware of it while working on Galilei der Künstler.49 This means that a most characteristic element of the drawings in SNML was in danger of not being perceived as a characteristic element of Galileo’s hand. Thus it was a problematic investment, running the risk of not being taken as an element of authentication, but instead as denying the authenticity of these drawings.
 
The most obscure and up to now unexplainable investment is the presence of spots of dark material on top of the drawings in SNML (Fig. 2).50 One needs a lens to detect them, and I discovered them only on the second day of this research on the drawings. Even if they are seen, it does not necessarily become clear that they are related to significant lines on the engravings.51 Simulations of the possible manner of using these dark spots as a tool for shaping 
the engravings demonstrate the perfection of this idea. Thus the forger must have invented an unprecedented way of reproduction, which he then materialized through the tiny little spots on top of the drawings, not knowing if they would ever be detected or not.
 
I have learnt, in a bitter way, what I knew before, but not in this concrete sense: that phenomena can be looked at from different perspectives and that from different viewpoints they tell completely different narratives.
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Fig. 1: SNML, p. 10v, lower moon detail.
 
 

 
Fig. 2: SNML, p. 9v, moon detail.
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