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The Unicode Character Sehas no codepoint fad z e r o 6 theaGrezk symbsl This symbol
occurs notably whenever a sexagesimal notation is used in astronomical textrdodegrees,
minutes and seconds, or hours minutes and seclnitiss proposal present evidence from papyri,
manuscripts and printed texts to show the various forms of this syamibl urge the acceptance
of an agreed adepoint for it.This is imporant if editions of Greek astronomical texts are to be
recordedsatisfactorilyin Unicode

As will be clear from these notes zero appears in a variety of forms, with a marked change towards
the end of the medieval period. Nevertheless it might be besg&nd these are scribal variations,
without any need to create a separate codepoint for the later forms.

CUNEIFORM TEXTS
In later Babylonian astronomical texts, of the Seleucid period, the zero in sexagesimal notation is
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The zero, marked by a separation sign,eswcin the third row.

As Jones remarks in the passage qubtdw, the cuneiform sign is more plausibly the source of
the zero in th@apyri, rather than from an abbreviatiors@fil 3
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PAPYRI

Erik J.Knudtzon, O.NeugebaueiZwei astronomische TexdeBulletin de la Société Royale de
Lettres de LungKungl. Humanistiska Vetenskapssamfundet i Quri67, 7788, 2 Plates.

This is a study o&nastronomical table in P. Lund&. The zero appears cleaily Tafel 1, in line
7 of col.vii : 5

---------------

Georges IfrahHistoire universelle de chiffre®aris: Robert Lafont, 1994.

In Vol. I, p. 375we have aiilustrationof other forms of zero found in papyri.
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PAPYRUS GRECS
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Fig. 13.74 A. — Le zéro « séxagimal » des astronomes grecs.

The form shown for Pap. London 1278 is more representative of that found in other astronomical
papyri. That shown in Pap. Aberdeen 128 is clearly a cursive form, from which the ductus is clear,
a line starting &the upper right, and ending with a kdtewwn circle under the stroke.

A. JonesAstronomical Papyri from OxyrhynchiB. Oxy. 413B4300a) American Philosophical
Society, 1999

p. 61:
The symbol for zero is a special case in that it probably does no t stand
in place of a specific word. It represents either
sexagesimal fraction or 'no whole units' (usually preceding a sexagesimal
fraction). It was always closely tied to the sexagesimal notation, and
only occurs in astronomical con texts. The most common form of zero in the
papyri is a small circle with a horizontal stroke above it, but there are
many variations (Fig. 16 , below ). The stroke is not the horizontal bar
sometimes written above alphabetic numerals; the latter is never dra wn
above a zero, and is generally written further above the base line. |
share Neugebauer's doubts of the supposition often repeated in

paleographical handbooks that the symbol was an abbreviation of V){ A
(Neugebauer [1957b] 14). It was the counter - part of the cuneiform

punctuation mark t , which was used in the same way in sexagesimal
numerals, and the direct ancestor of the zero of Arabic astronomical

manuscripts (Irani [1955]). A Demotic counterpar t is known only from P.
Carlsberg 32, where the occurrences are unfortunately damaged so that it

is not clear whether the horizontal stroke that can be seen was the

entire symbol or only part of it.



+— 4176 (ap.111),sim. P. Colker (),  +5¥ 4165 (I1/1V)
4134 (I1), 4135 (1), 4136 (I), 4152, 5+ P. Nelson (II), sim. P. Ryl. 526
4167 (II/1V), 4168 (IV), 4174, y==  4159a (II), sim. 4177 (ap. 127),
4179 (A.D. 348), 4199 (1I), 4201 (II), Dublin TCD F.7 (a.0. 100)
4202 (IT), 4205 (III), 4205a (III), y . %
4220 fr. 3, P. Mich. 150, P. Mich, ~ © 4218, sim. F. Abend. 128
inv. 1454 (aD. 467), PSI 1492, %2~ 4223
e v —>=  4177a (aD. 245), sim. 4180 (AD.
. 4174a (II/I1I), sim. PSI 1491 (II) o
~>——  4156a (III) ; .

. P. Berol. inv. 21226 (I),
iy 4167 (II/IV) 7 ;:zgg s - Beral, iny @
S 4167 (/IV) S
»5< 4173 (IV), sim. 4173a (IV), 4208 4184 293

(IV), P. Ryl. 522 (1) i o o ;A; 11)
—— 4148 (), sim. 4162, 4163 (), “»* P Lund35a(ll)
4165a (II1), 4166 (II1), 4206 (1), &~ 4227
4220 fr. 1, 4221, P. Heid. inv. 34 :
s , P. Vind. gr. 29370 (A.D. 489
P Heid. inv. 4414 + P. Mich. 151 7% g s

FiG. 16. Forms of the zero symbol in astronomical papyri.

There area great many tables in which the zerohswn. Of these there are eleven photographs in
the Plates. This is a list of the papyri that illtstrated in the plates, together with the form of zero
symbol used in each.

Plate| line etc Zero
4136 I 0
4138 Xl 10 0
4152 11l 3,4 0
4154 11l 6 0
4155 11l bottom 0
4163 v bottom 0
4165 VI col.iii, etc 0
4167 fr.3| V col.v 0
4174a VI colilinel |-
4203a X 0
4205 \Y col.i, bottom| O

The photo of 4167 in Plate V is reasonably ¢leath many examples of zero.



The zeroshown here is quite typical of all the papyri shown in the Plates, with the
curious exception oP4174a, where it appears o , with the linedrawn under the
small a



MANUSCRIPTS

Fifth centuy

O. Neugebauer and H.B. van Hoes@reek HoroscopesAmerican Philosophical
Society, 1959pp. 152157, 188

The examples in this volume are taken from a variety of sources, epigraphs, papyri,
and manuscripts. Among the manuscripts there is a clear example in the horoscope
L.497. This is dateable to A.D. 497, and is found in three manusdfiphna, Cod.

phil. gr. 179; Modena, Cod. 85; Florence, Laur 28/34. Theigdonnd in the line
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Transcription:
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Mars Leo 17;35, Jupiter 4;12
Lot 16;0

Herethe bar over the zero is rather shorter than in the pagoythe result is much the
same as omicron + macron.



Ninth century
In ninth century Byzantine manuscripts the character for défers little from the
papyri. Forexample invat gr 1291 fol.31

EBj|s Z|td
FBdz¢|tde

Here the zero consists affull size uncial omicron with a macron.

FlorencelLaur 28/26 (ca 88812)fol. 121.
Uncial script.

The lasttwo lines read:

O[¢ V[t d
b|L|] |[TE

Here the zerehows a closer resemblance to that in the papyri than to the zero in the
contemporary ranuscript Vat gr 1291 shown above.



Fourteenth century

In the some late medieval manuscriptsthe form of the symbol has altered
considerably. For exampleoin a fourteenth century Byzantine manuscript (Escorial

#-1-11, fol.53r), a copy of the Persian $gxis For zerowe have a character that

mi ght have arisen from a v &rbytisoavertlelesse hand|

quite different from it.

which reads

12:58| 13;55
13:0 | 13;57

Here the zero is quite similar to the Cop##(U+03ES5); d courseit is not suggested
that there is any historical connection wiitie Coptic character



Fifteenth century
Manuscriptof the Astronomical Manual of Gemistos Plethon

Vienna phil g 140, fol.90
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The zero appears repeatedly in the central coldrhis is a small circle surmounted

by a line,of such a size thahe whole no larger than other Greek characters, that is
smaller than omicron + macron.



Twelfth centuryArabic
Manuscriptofthe o j-Sathj ar Q

Private possession, sold Quaritch(London) fol.141r.
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Thezero symbol clearly follows the Greek papyri.




Twelfth centuryArabic
Manuscripo f t h-8adppr al

Vatican Library, Vat. ar. 761 fol.168.

The first row shows an exceptionally clear exangblthe zero



ThirteenthcenturyPersian
Manuscript of thez 6ij Ol k hUn ¢
Cambridge WiversityLibrary, Browne O.2.7, fol.9r

The zero symbols clearly a cursive development from the regular circle with the
macron. This form is found almost unchanged in the Persian Syntaxis noted above,
which is in fact a Greek version of tdegij Ql.k h Un ¢



PRINTED EDITIONS
J.L.HeibergClaudii Ptolemaei, Opera A®nomica Minora Leipzig: Teubner, 1907.

In the Greek textgdited here Heiberg has used symbols for the Greek zero that vary
from one text to another.

p.78 S
7 oyolcog 0 el 6 piv Tod Egyov adn;g &v Eveow
€NAtaxoig Toig meoOg T andyeie xal 1:1)1/ @V dxdaviv
opeigay peralepfevousvors %qy””, éotvv Alyvari-
wxd Doy xel vvyhjusow Gve o 0 us ve Eyyiore,

In this edition of the Planetary Hypotheses, Heiberg, in the last line, haa ssagle
circle is used to represent zero. It is the same size as the Greek characters.

p.150
Tod Ouadod vvydnuigov wéce any,ocw, olwv 6
toomxdg €, ‘

15 andavdr epaipeg . 000¢ VE 9 &
Kodvov émuxixiov. 0B 0 iy A % va

Through the edition of this text, Inscriptio Canobi, Heiberg has asedmicron
together with an accent sometimes called Vrachy.

p.169

In this edition of the Handyables Heiberg has used an ordinary Latin number zero.



