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the logarithms, a task that Briggs took over. 5 Napier had devised logarithms in which the logarithm of 10 7 (the whole sine) was 0. He had felt that the system was not totally adequate, but he decided no longer to change it, except if his health would permit it [65, p. 35-36]. The new logarithms designed by Briggs and Napier would have log 1 = 0 and log 10 or log 1 10 equal to 1. During his second visit to Napier, Briggs showed him the first calculations with the new system.

I ever rest a lover of all them that love the Mathematickes Henry Briggs, preface to [START_REF] Napier | A description of the admirable table of logarithmes[END_REF] 1 Henry Briggs Henry Briggs (1561-1631) 1 is the author of the first table of decimal logarithms, published in 1617, and of which this document gives a reconstruction.

After having been educated in Cambridge, Briggs became the first professor of geometry at Gresham College, London, in 1596 [74, p. 120], [65, p. 20], [START_REF] Wilson | The oldest mathematical chair in Britain[END_REF]. Gresham College was England's scientific centre for navigation, geometry, astronomy and surveying. 2 Briggs stayed there until 1620, at which time he went to Oxford, having been appointed the first Savilian Professor of Geometry in 1619 [65, p. 24].

While at Gresham College, Briggs became friends with Edward Wright. He also seems to have spent time doing research in astronomy and navigation [65, pp. 29-30]. Briggs had in particular published several tables for the purpose of navigation in 1602 and 1610 [START_REF] Wright | Certaine errors in nauigation, detected and corrected[END_REF]. Moreover, several of Briggs' tables were published under the name of others [65, p. 8]. 3 

Napier's Descriptio (1614)

In 1614, John Napier (1550-1617) published his Mirifici logarithmorum canonis descriptio, the description of his table of logarithms [46,[START_REF] Roegel | Napier's ideal construction of the logarithms[END_REF].

It is through this work that Briggs was early exposed to the theory of logarithms. 4 After Napier's publication, Briggs went to visit him in Scotland in the summers of 1615 and 1616 and they agreed on the need to reformulate 1 Briggs was baptized on February 23, 1560 (old style), which is 1561 new style. He died on January 26, 1630 (old style), which is 1631 new style [START_REF] Jagger | The will of Henry Briggs[END_REF].

2 Gresham College was a very fluctuating institution, and the main reason for its claim to scientific responsability was the work and influence of Briggs. The flourishing period of Gresham College ended with the death of Henry Gellibrand in 1636 [2, p. 20].

3 For more biographical information on Briggs, consult Smith [START_REF] Smith | Commentariolus de vita et studiis clarissimi & doctissimi viri, D. Henrici Briggii, olim geometriae in academia Oxoniensi professoris saviliani[END_REF], Ward [74], Sonar [START_REF] Sonar | Der fromme Tafelmacher : Die frühen Arbeiten des Henry Briggs[END_REF] and Kaunzner [START_REF] Kaunzner | Über Henry Briggs, den Schöpfer der Zehnerlogarithmen[END_REF]. Sonar gives an overview of Briggs' works prior to his tables of logarithms [START_REF] Sonar | Der fromme Tafelmacher : Die frühen Arbeiten des Henry Briggs[END_REF]. 4 There is a manuscript entitled Imitatio Nepeirea, which might be related to the first contact that Briggs had with Napier's work, but we have not seen it and cannot comment very much upon it. It was mentioned by Stewart and Minto in 1787 [67, p. 13] and they dated it from 1614, but Glaisher in 1873 [26, p. 382] considered that it was written about 1623 and was of no particular value or interest. John Pell also had a copy of this manuscript, see [43, p. 254].

Wright's translation (1616)

Briggs' friend Edward Wright (1561-1615) [START_REF] Parsons | Edward Wright and his work[END_REF] had translated Napier's Descriptio, but died soon afterwards. Briggs then completed the publication of the translation which appeared in 1616 [START_REF] Napier | A description of the admirable table of logarithmes[END_REF]. In this work, there is a chapter on a graphical method to find proportional parts, invented by Wright, but written by Briggs. At the time of Wright's death, he had apparently left a diagram without explanations (figure 1), and Briggs resolved to clarify it. His contribution is described in detail by Sonar, who partly reproduces Briggs' text [START_REF] Sonar | Der fromme Tafelmacher : Die frühen Arbeiten des Henry Briggs[END_REF]. Given three numbers, Briggs explained how to find the fourth proportional. Briggs considered the example given on page 81 of Wright's translation, where the angle to which the (Napierian) logarithm 141766 corresponds is sought, but where only two surrounding values are found in the table. By mere linear interpolation, Briggs found the value of the angle, which is also the one given in Wright's translation. Briggs also explained how Wright's "triangular table" could be used for the same purpose.

Briggs also wrote a preface to the reader for Wright's translation, in which he stressed that the tables can be used not only for trigonometric calculations, but also for computing various proportional means or interest tables, although he does not detail the computations.

Briggs' table (1617)

When Napier's last book, the Rabdologia, was published in 1617, it contained a dedication to Lord Chancellor Seton. In it, Napier was mentioning the new logarithms [START_REF] Napier | seu numerationis per virgulqs libri duo[END_REF]. These new logarithms were published by Briggs in 1617. It was a small booklet of 16 pages, privately printed, of which the first page was an introduction, and the remaining 15 pages were tables. 6 Each page contained two columns of 34 logarithms and a total of 67 or 68 logarithms, depending on the pages. Three consecutive columns seem to hold exactly 100 logarithms, 7and the 15 pages of tables gave the logarithms from 1 to 1000, to 14 decimal places.8 A reproduction of the text and a recomputation of the tables is given at the end of this document. The original booklet is very rare and bears neither a date, nor the name of an author.9 5 Briggs' methods Briggs' booklet does not describe the process by which Briggs computed his logarithms. Napier's Constructio [START_REF] William | [END_REF], published in 1619, hinted to possible ways to compute decimal logarithms, and Briggs would develop a number of methods and expound them in 1624 in his Arithmetica logarithmica, which gave the logarithms of all integers from 1 to 20000 and from 90001 to 100000, also to 14 places [START_REF] Roegel | A reconstruction of the tables of Briggs' Arithmetica logarithmica[END_REF]. We therefore refer the reader to our analysis of Briggs' main table of logarithms for more details on his methods.

Accuracy

According to Archibald, Briggs' table was astonishingly accurate [START_REF] Clare | The first published table of logarithms to the base ten[END_REF]. He reported only 153 errors in the 14th decimal place, 150 being unit errors, and 3 being two-unit errors at N = 154, 239, 863. As we have not seen the complete original table, we cannot check these errors. 121 of these errors are repeated in the Arithmetica logarithmica [8]. The first two pages of tables (reproduced by Thompson [START_REF] John | Logarithmetica Britannica, being a standard table of logarithms to twenty decimal places of the numbers 10,000 to 100[END_REF]) contain only three one-unit errors of the last place (on the first page, log 37 = . . . 6700 instead of . . . 6699, and on the second page log 118 = . . . 0612 instead of . . . 0613 and log 131 = . . . 5577 instead of . . . 5576). The remaining pages apparently contain a higher ratio of errors.

Structure of the tables and recomputation

Briggs' table was recomputed using the GNU mpfr multiple-precision floatingpoint library developed at INRIA [START_REF] Fousse | MPFR: A multiple-precision binary floating-point library with correct rounding[END_REF], and gives the exact values. The comparison of our table and Briggs' will therefore immediately show where Briggs' table contains errors.

However, we stress again that we have not seen the entire 1617 booklet, but only the introductory text and the first two pages of tables. Our reconstruction is therefore an extrapolation, and if there are important deviations in the actual tables, they will be included in a further version of this document, once we have access to the original table.

In the appended reconstruction, we have added a line separating the characteristic from the decimals, as at least one copy of the tables has such lines added with the pencil. The values of the numbers are not exactly faithful to the original table, as Briggs dropped some of the digits when they were repeated, but apparently not always consistently. Starting at 101, the numbers seem to be written in full only for multiples of 5, but we are not sure that this scheme goes on after 134. We have therefore always written these numbers in full and might amend them in a future version.
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Figure 1 :

 1 Figure 1: Wright's triangular table for finding proportional parts, published in 1616 [47].
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The exact dates of Briggs' visits to Napier are not known and because of the change in the calendar, it is even possible that the second visit occurred in early 1617[START_REF] Kaunzner | Über Henry Briggs, den Schöpfer der Zehnerlogarithmen[END_REF]. Their first meeting has been recounted by the astrologer William Lilly who writes that Napier and Briggs supposedly stayed for almost fifteen minutes without speaking in admiration for one another[52, pp. 408-409]. There is probably some exaggeration in this account, especially since Lilly was not an eyewitness of the original events.

A facsimile of the first three pages (including the introduction) of Briggs' book was given by Thompson[START_REF] John | Logarithmetica Britannica, being a standard table of logarithms to twenty decimal places of the numbers 10,000 to 100[END_REF]. The text of the one-page introduction is given by Davis[START_REF] Davis | History of Briggs's logarithms. Notes and queries: A Medium of Inter-Communication for literary men, general readers, etc[END_REF] and Macdonald[51, pp. 164-165]. Jagger reproduces the second page of tables[38, p. 59]. Archibald gives the size of the booklet as 9.3 cm × 15.5 cm[START_REF] Clare | The first published table of logarithms to the base ten[END_REF].

Since we saw only a few pages of the booklet, our analysis is currently tentative.

Some accounts of Briggs' table give an incorrect number of places, and it is to be assumed that their authors have not seen the original table. Gerhard, and later Cantor and Tropfke, for instance, write that the logarithms were given to eight places [22, p. 115],[11, p. 738],[70, p. 152], one presumably copying on the other. Such an error is mentioned earlier by Glaisher [25, pp. 296-297] and goes back at least to Hutton[36, p. 34].

On the few known copies, see Archibald[START_REF] Clare | The first published table of logarithms to the base ten[END_REF] and Kaunzner[40, p. 190]. Kaunzner writes that a second edition appeared in 1626, but this may be a confusion with De Decker and Vlacq's volume[40, p. 191],[START_REF] De | Nieuwe telkonst inhoudende de logarithmi voor de ghetallen beginnende van 1 tot 10000, ghemaeckt van Henrico Briggio Professor van de Geometrie tot Ocxfort[END_REF].

Note on the titles of the works: Original titles come with many idiosyncrasies and features (line splitting, size, fonts, etc.) which can often not be reproduced in a list of references. It has therefore seemed pointless to capitalize works according to conventions which not only have no relation with the original work, but also do not restore the title entirely. In the following list of references, most title words (except in German) will therefore be left uncapitalized. The names of the authors have also been homogenized and initials expanded, as much as possible.The reader should keep in mind that this list is not meant as a facsimile of the original works. The original style information could no doubt have been added as a note, but we have not done it here.