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Abstract: In this preliminary survey of the terminology of Greek astronomy, I have fo-
cused on the terms used to name the different circles of the celestial sphere, as well as
on stellar positions and their phases. The analysis shows how Greek terminology is very
effective at describing many phenomena as seen by an observer on the Earth — possibly
even more precise (or clear) than modern analogues. In fact, even when the latter are
derived from the Greek, they have lost the richness of their etymological primary mean-
ing, which is important to understand the astronomical phenomena they express. The
nomenclature of star phases also shows the development of a complete set of technical
terminology for one specific field, which we can trace from the Hellenistic period until
Ptolemy, who systematizes it and gives it consistency and order.

The technical terminology of Greek astronomy is fascinating and rich — yet no studies
of it exist except some short discussions within the introductions of some founda-
tional texts." Starting from these studies and using my own work on astronomical
texts, I will here provide a preliminary survey of some important features of this tech-
nical language. I will limit most of the analysis to the description of the celestial
sphere, to star positions and phases since covering other fields like planetary motions
or astrology would go beyond the scope of this chapter.? Yet, as I will show with some
ad hoc examples, some technical terms used for the fixed stars apply to the planets as
well.

The Greeks considered astronomy to be a branch of mathematics; in fact, an astron-
omer (astronomos (aotpovépog) but also astrologos (dotpordyoc)) could also be called
mathématikos (uadnuatkdc). Indeed, Greek astronomers modeled the sky geometrically
on the idea of the celestial sphere on which all the heavenly bodies move, and their as-
tronomy, which is mostly concerned with the motions of the celestial bodies, is to a large
extent spherical geometry. Therefore, some of their prose is very similar to Euclid’s Ele-
ments but applied to the sphere (e.g., Euclid’s Phaenomena, Autolycus’ On the Movement

1 See for example, Toomer 1984, 17-24; Evans & Berggren 2006, 68-72, 140-145, 291-299. A very good
discussion of some key astronomical terms is offered by Jones 2016, 481-486, who also provides an ex-
emplary translation of a passage of Theon’s The Mathematics Useful for Reading Plato, in which he at-
tempts to translate the text without ‘modernizing’ the ancient terminology using modern astronomical
counterparts (which, for example, Toomer does in his translation of the Almagest).

2 For some discussion of the language of astronomical papyri, mostly horoscopes, see Jones 1999, 1,
9-11, 61-63. For a glossary of terms used in horoscopes, see Neugebauer & Van Hoesen 1959, 2-13.

3 In fact, Ptolemy only uses mathématikos and never astronomos or astrologos.
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of the Sphere, and parts of Ptolemy’s Almagest). Yet astronomy is also concerned with
the ‘appearances’ or ‘visible phenomena’ (ta phainomena (ta @awdpeva)), which means
that astronomical texts often also have a strong descriptive component. For this compo-
nent, as well as for the new concepts introduced by different astronomers, terminology
is very important and rich in Greek astronomy.

The names of the Greek constellations are traditional. Those of some stars and
constellations are already attested in Homer and Hesiod: the Pleiades (Iliad 18.486,
Odyssey 5.272; Hesiod Works and Days 383, 572), the Hyades (Il. 18.486), Orion (II.
18.486, 488, Od. 5.274, WD 609), the Great Bear or Wagon (Il. 18.487, Od. 5.273), Bootes
(Od. 5.272), the stars Sirius (WD 609), also called the ‘dog of Orion’ (Il 22.29-30), and
Arcturus (WD 566, 610). The most complete and ancient list of constellations is of-
fered by Aratus, whose poem Phaenomena (based on the work of the astronomer
Eudoxus) is the first description of constellations in the Greek world. The list be-
came traditional and these names standard, as they were ‘canonized’ in Ptolemy’s
Catalogue of Stars (in books 7 and 8 of the Almagest) and transmitted by the Islamic
astronomers to the modern world. Precisely because they are not ‘technical’ terms, I
will not discuss constellation names here;* rather, I will focus on how Greek astron-
omers built a technical terminology around stars and their motions in the celestial
sphere.

1 Naming the Celestial Sphere

The celestial sphere is an innovation of Greek astronomy, since the Babylonians
never conceived of the cosmos in geometrical terms and their astronomy was mostly
based on arithmetical computations and observations. For the Greeks, however, the
cosmos is a sphere with the Earth at its center. Euclid’s Phaenomena describes the ce-
lestial sphere and all the main circles upon it (Fig. 1). To a large extent, we still use the
same model. Yet an analysis of the Greek words used to describe the celestial circles
will highlight some additional features of the Greek conception of the celestial sphere
as well as underscore some interesting differences with modern terminology.

4 For a discussion of the traditional names of Greek constellations, see Schironi (forthcoming),
Chapter 9.
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Fig. 1: The Main Celestial Circles - except the South Meridian and the Colures.

Some of the names of these circles are clearly derived from what an observer on the
Earth perceives. One is the ‘horizon’ (ho horizon (kuklos) (6 6pi{wv (k0kAoc))), the circle
that ‘delimits’ (horizein (0pilewv)) the visible and invisible parts of the cosmos. Further-
more, for an observer on the Earth there is a portion of the sky that is always visible
and one which is never visible. The Greeks call these ‘the ever-visible circle’ (ho aei pha-
neros kuklos (0 del pavepog KUKA0G)) or ‘arctic’ circle (ho arktikos kuklos (6 dpKTIKOG
KUKA0g)) and ‘the ever-invisible circle’ (ho aei aphaneés kuklos (6 ael a@avrg KUKAOG)) or
‘antarctic’ circle (ho antarktikos kuklos (6 vTapkTikog KUKA0G))® — since of course the
Greek point of observation is the northern hemisphere. In modern translations, they
are often rendered with ‘Arctic Circle’ and ‘Antarctic Circle’. However, this is not strictly
correct. For the Greeks these circles, just like the horizon, were firmly connected with
the observer and changed according to the position of the latter (assumed to be in the
northern hemisphere). In addition, these circles were imaginary circles on the celestial
sphere; they delimited the area of circumpolar stars that never set and the area in the
southern hemisphere where stars are never visible for someone in the northern hemi-
sphere. Indeed, one of the first phenomena that an observer on the Earth notices is that
some stars are always visible in the sky, and that they trace circular orbits. The Greeks

5 For example, Hipparchus mostly uses 6 det @avepog kOkAog and 0 del d@avng kUkAog while Gemi-
nus (Isagoge 5.2 and 5.9) speaks of 6 dpxTikog kKUKA0g and O AVTAPKTIKOG KUKAOG.
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noted this phenomenon (which led Aristotle to say that circular movement is typical of
the heavens) and named those circles after it. On the contrary, the modern ‘Arctic Cir-
cle’ and ‘Antarctic Circle’ are actually imaginary circles on the surface of the Earth: in
particular, the Arctic Circle is located at +66°33 and the Antarctic Circle at —66°33". In
other words, these circles are measured relatively to their distance from the terrestrial
equator and, most importantly, are fixed and do not depend on the location of the ob-
server, since they delimit the zones in the northern (Arctic) and southern (Antarctic)
hemispheres in which, at certain times of the year, there is no day or no night. Yet the
modern names do not reflect this definition: ‘arctic’ and ‘antarctic’ are borrowed from
the Greek (arktikos (apxTk6c)) and antarktikos (avtapkTikog)), but the Greeks used the
terms for a different concept and named them according to their supposed proximity to
the Great ‘Bear’ (arktos (6pxtog) in Greek), i.e., close to the north celestial pole, or in
opposition (anti- (&vtt)) to it.

Another name derived from the observer’s perception concerns the only circle
really visible in the celestial sphere: the Milky Way, which appears as a whitish lumi-
nescent strip in the sky. In Greek, it is called ho galaxiou kuklos (6 yaAa&iov K0kA0G)
or ho galaxias (6 yola&iag), from gala (ydAa), ‘milk’. Interestingly, modern terminol-
ogy loaned the word but gave it a different meaning. In fact, the Greeks, who could
only see this single whitish strip, simply named it ‘Milky Way’ or Galaxias. Modern
astronomers borrowed the term but changed its meaning after better understanding
the physical phenomenon. They realized that the Milky Way is the stellar conglomer-
ate hosting our solar system and extended this name generically to refer to any simi-
lar conglomerate in the universe (the galaxies), giving each either its own identifier
(e.g., NGC 224 or M 31 according to the catalogue) and in a few cases its own name
(e.g., the Andromeda galaxy).

Other celestial circles are connected with other observable phenomena: the time
passing on the Earth and the Sun’s motions in the sky. The celestial equator is ho ise-
merinos (kuklos) (6 lonuepwvag (kUkAog)), literally meaning ‘(the circle) with days of
equal duration’ or ‘equinoctial (circle)’. Ptolemy himself explains the etymological rea-
son for this name:

Syntaxis 1.8. (vol. 1,1, 26.19-23 Heiberg): 6 péylotog KOkAog tonuepvog KaAeltal i 70 U6vov
avTov Mo peyiotov 6vtog Tod Opifovtog Siya mavtote Stapelobat kal TV KaT adTOV yLyvouévnv
700 NAlov meploTpo@nv lonuepiav mpog aiobnowy mavtayod molelv.

[Of the parallel circles on the celestial sphere] the greatest circle is called ‘equinoctial’ because it
is the only one to be always divided in half by the horizon, which is a great circle, and because
the course of the Sun along it always produces ‘an equinox’ to our perception.®

The equator is the only one of the parallel circles (i.e., the circles lying on planes per-
pendicular to the Earth’s rotation axis) which is also a great circle, such that it is al-

6 All translations are mine unless otherwise noted.
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ways cut into two equal parts by the horizon (another great circle). In addition, the
equator includes the equinoxes or equinoctial points (isemerina semeia (ionuepwva on-
uela)), which are the points where the equator intersects the ecliptic. They are tempo-
rally significant because, as Ptolemy says, when the Sun is on those points, the length
of the day is equal to the length of the night. Indeed, isemeria (ionuepia) is the ‘equi-
nox’, which is the 24 h period in which night and day are of equal length.” The adjec-
tive iseémerinos (ionuepwvog), ‘equinoctial’, is also often used in connection with time,
rather than space — this is the case with isemerinai horai (ionuepwval Gpav), ‘the equi-
noctial hours’, which are the hours of 60 min each as opposed to the ‘seasonal hours’
(kairikai horai (xaipikai Gpar)).® What seems at first to be an ambiguity between
‘equator’ and ‘equinox’ in fact demonstrates the way in which Greek terminology con-
nects the place on the sphere (the celestial equator) with its important function re-
garding time. On the contrary, the modern terminology, which derives from the Latin
equivalents, aequator and aequinoctium (the latter from aequus and nox), keeps the
two ideas distinct, concealing the astronomical connection between the Sun’s trajec-
tory and its important function in terms of time on the Earth.

Another important circle on the celestial sphere is the tropic, ho tropikos (kuklos)
(6 Tpomkog (kUkA0G)), the point at which the Sun ‘turns’ (trepetai (tpémetay)) its
course.” There are two tropics: ho therinos tropikos kuklos (6 8eptvog TpomIKOG KO-
KA0G), the ‘summer tropic circle’, which we call the Tropic of Cancer because the sign
of Cancer lies on it, and ho kheimerinos tropikos kuklos (6 XeluepvOg TPOTIKOG KU-
kAog), the ‘winter tropic circle’, which we call the Tropic of Capricorn, because the
sign of Capricorn lies on it. Just as in the case of the equator, the Greek names connect
these circles on the celestial sphere with a time in the year: the two tropics are linguis-
tically connected with the solstices, the theriné tropé (Bepwvn tpomh), ‘summer sol-
stice’, and the kheimeriné tropeé (xewwepwn tpomn), the ‘winter solstice’, which occur
when the Sun is on the solstitial points (tropika semeia, tpomika onpeia), that is, the
points at which the ecliptic, which is slanted with respect to the celestial equator,
reaches its maximum or minimum declination. These points mark the beginning of

7 As Geminus clarifies there are two meanings of ‘day’: Isag. 6.1 Huépa Aéyetal SiyGg, kab’ éva pev
Tpomov xpdvog 6 A’ avatoAiig NAlov uéypt SVoewg, kab’ Etepov 8¢ tpdmov uépa Aéyetat xpdvog 6 a¢’
nAlov dvatoiig péxpig nAtov dvatoAiig (the word ‘day’ is used in two ways: in one way, [it is used for]
the time from the rising of the Sun to its setting; in the other way, ‘day’ is used for the time from the
Sun’s rising until the [next] Sun’s rising).

8 The latter are a twelfth part of a day or a night, independent from the time of the year. As such they
were hours of unequal length. They were commonly used in Greece. In the Hellenistic period, ‘equi-
noctial’ hours were introduced for astronomical calculations, becoming the standard for Greek mathe-
matical astronomers.

9 As Geminus clearly says: Isag. 5.5 Meta U€vtol ye TV BepLVI|V TPOTIV OVKETL TTPOG TAG BPKTOVG Ta-
podedwv 0 fAlog Bewpeltal, GAN éml Ta Etepa pépn Tpémetal To0 KOGHOU, S10 Kal KEKANTAL TPOTIKAG
(after the summer solstice the Sun is not seen proceeding any longer toward the north but it turns
toward the other part of the cosmos, and for this reason it has been called ‘tropic’).
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the signs of Cancer (northernmost declination) and of Capricorn (southernmost decli-
nation). Just like the previous case, the modern terminology blurs this distinction. ‘Sol-
stice’ is derived from the Latin solstitium, from sol, ‘sun’, and the verbal root of
sistere, which means ‘to stand still’ (as the Sun ‘stands still’ at the tropics just before
‘turning’); yet in English (as well as in other modern languages with similarly Latin-
derived terms), this sense is lost, as well as the connection between the longest or
shortest day of the year and the Sun’s position in the sky.

To conclude, while Greek terminology makes it easier to connect the celestial
sphere and the Sun’s motion in it with what occurs on the Earth in terms of seasonal
changes, this connection is far less evident in modern terminology, where the ‘tropics’
and the ‘equator’ both refer to circles in the celestial sphere and on the Earth, and
‘equinoxes’ and ‘solstices’ no longer linguistically connect these times in the year to
the positions of the Sun on those circles.

Another name that connects what we see from the Earth to the path of the Sun is
ho mesembrinos (6 peonuppvog (kUkAog)), ‘the meridian’. In this case, the modern ter-
minology is close to the ancient one but, again, far less precise: in Greek, peonuppvog
is the standard word for ‘midday’; hence, it indicates the south meridian because in
the northern hemisphere this is where the Sun reaches the highest point in its daily
path (i.e., culminates).’® Yet, because of this reason, peonuppvég can also indicate
‘south’, as we will see below. As a consequence, unlike in modern astronomy, there is
only one ‘meridian’ in Greek that changes with the observer, but always points at
south/midday. Any other ‘meridian’ is simply called ‘the circle [traced] through the
poles’ (ho dia ton polon [graphomenos] kuklos (6 8w TV MOAwV [ypapouevog] kv-
kAog)) by Hipparchus and Ptolemy. There are only two more specific meridians: the
colures (kolouroi (x6Aovpou)). The solstitial colure passes through the poles and the
solstitial points, and the equinoctial colure passes through the poles and the equinoc-
tial points. They bear the name x6Aovpot — ‘with a cut tail’ (kdAog + oUpd) — because
their respective segments located around the antarctic circle are always hidden."

Similar is the case with the other great circle, the ecliptic. It has a Greek-sounding
name which derives from the word ‘eclipse’, since eclipses occur near it. This is so
because, from the point of view of an observer on the Earth, the ecliptic path is that
which the Sun travels relative to the fixed stars; the Moon too moves along this path

10 Gem. Isag. 5.64 Meonuppvog 8¢ £0TL KUKAOG 0 St T®V T0D KOGUOU TOAWY Kal ToT KATd KOpuenRv
onueiov ypa@dpevog KUKAOC, €9’ 00 YEVOUEVOS O ALOG TA UEoa TGOV UEPROV Kal TA PECU TV VUKTRHV
motetrat (the meridian circle is the circle traced through the poles of the cosmos and through the ze-
nith point; when it comes upon it, the Sun marks the middle of the days and the middle of the nights).
11 Achilles, Isag. 27.3 k6Aoupol 8¢ kEKANVTaL §10TL SokoDaLY UV kekoAoToBal (omep Tag oVPAG SLi
70 MUY W) @aivesBal avT®V TA Ao AvtapkTikoD Kal del apavods KUKAOL Kal Sokelv kekoroTobat av-
T0U¢ kata To¥to 10 Pépog (They have been called colures because they seem to us to have been ‘cut’
[kekolousthai] like ‘tails’ [ourai] because their parts from the antarctic and ever-invisible circle are
not visible to us and they seem to have been cut [kekolousthai] at this part) (trans. Aratus Project:
https://aratus.classics.Isa.umich.edu/).
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(with a deviation of around 5° relative to the orbital plane of the Earth around the
Sun); because of this, we can only see eclipses of the Moon or of the Sun along this
path. However, the term ‘ecliptic’ is almost never used by Greek astronomers,'* who
use ‘zodiacal [circle]’ (ho zodiakos [kuklos] (6 {w8lakog [kOkAog])) or circle through
the middle of the ‘zodiacal signs’ (ho dia meson ton zodion kuklos (0 8l péowv TV
(wdlwv kUKA0Q)). Indeed, in the night the ecliptic is marked by the zodiacal constella-
tions and this is how the ancients could identify it in the sky — hence it is a much
more natural way to denote this circle than our ‘ecliptic’, which requires some in-
depth knowledge of astronomy to understand what it is.

2 Naming Star Motions

Most of Greek astronomy is concerned with tracking the positions of the heavenly
bodies in the sky. Most often this means expressing the relative position of a heavenly
body with respect to one specific point. We are used to spherical coordinates and
above all to cardinal points to place objects in spheres, specifically on the Earth and
on the celestial sphere. This is the result of the many efforts of Greek astronomers to
define ‘points of reference’ on the sky in order to measure the celestial bodies’ paths
in it. Still, there are important differences between our terminology and the Greek
terminology when discussing directions and motions in the sky.

2.1 Positions of Stars as Viewed from the Earth

The Greeks had two ways of naming cardinal points, either with respect to the winds
or with celestial phenomena. In the latter system, North is called arktos (&pxTog),
which means ‘bear’ and, more specifically, the Ursa Major. We have to remember that
at the time there was no Polaris to indicate the north, while the Great Bear is a very
recognizable constellation close to the northern celestial pole. All other directions are
connected with the Sun. East and west are, respectively, anatolé (&vatoAr), the place
of the ‘rising’ of the Sun, and dusis (§Volg) or dusmé (Svopn), the place of the ‘setting’
of the Sun, while south is mesémbria (peonufpia), ‘noon’, where the Sun can be seen
at midday when it culminates. Of course, since peonuppia, avatoAn and dvoig also
(and primarily) indicate the positions of the Sun, sometimes this can create confusion
in translating an astronomical text. On the other hand, this system makes it very easy

12 The term ‘ecliptic’ occurs only once in Achilles who in his Isagoge says: 23.2 810 kal HALAKOG VIO
TV Tadta Sev@®V TpooNyopeLTaL Kal EKAELTTIKOG, £MELSN €V avuTdL ai NAlakal ékAelpelg yivovtal
(Therefore it has been called both the heliacal [i.e. the ‘Sun’s’] and ecliptic [circle] by those who are
experts in these things, since the heliacal [i.e. solar] eclipses occur on it) (trans. Aratus Project).
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for a user to orientate himself according to the Sun. Just like with the circles of the
celestial sphere, Greek terminology exploits specific phenomena which we can all per-
ceive to indicate points in space. These four terms are the standard in Greek to indi-
cate directions; yet they are also used by astronomers.

Another option is using wind directions; however, in this case, the terminology
seems to be less standardized. North and south are indicated by the winds that come
from those directions: north is boreas or borras (Bopéag or Boppéic) and south is notos
(vd1og). In fact, while Notos is the wind from the south, Boreas is sometimes consid-
ered a wind from the north and sometimes from north-east.”> On the other hand, the
two names for east and west vary. In Aratus (Phaen. 933-934), for example, east is
Euros, properly a wind from south-east, and west is Zephyrus, the wind from west."*
However, geographers and astronomers also use apeliotes (annAwwtng) for east and
lips (A1) for west. Among astronomical texts, the use of votog, fopéag, annAlwng,
and AlY to indicate the four cardinal points is found in the so-called Ars Eudoxi or
Leptines papyrus (P.Par.1 = Paris, Louvre N 2388 Ro, and Louvre N 2329 Ro). The papy-
rus, dated to the second half of the second century BCE, contains a rather basic intro-
duction to several astronomical concepts; in cols. 1.9-ii.25 and xxi.6-14 these four
winds are used with reference to the yearly journey of the Sun. Ptolemy most often
uses Bopéag for north, vdtog for south, avatoAn for east, and valg or Suopr for west.
However, he uses annAwwtng and AiY for east and west in a passage which we will
analyze below. The noun dnnAwwtng is a compound from dnd and yAwwtng, which is
the region of the Sun (hélios (jA10¢)), i.e., the east — so, in a way it becomes a synonym
of avatoAn. The noun AiY is derived from Ae{Bw, ‘to drip’, and indicates the ‘rainy
wind’ from south-west.’ In fact, Ps.-Aristotle says that the name Aty derives from
Libya from where the wind blows.' If this is right, then, since Ptolemy is writing at

13 For example, in Aristotle, Boreas is from the north (see Bowen 2020, 2) but in Ptolemy’s Geography
it is from north-north-east (see Berggren & Jones 2000, 15).

14 Phaen. 933-936: Autap 0T ¢ eDpolo Kal €k VOTOL AGTPATTNOLY, / GAAoTE 8 €k CeUpoLo Kal dAlote
Tap Popéao, / 81 ToTE TIG MEAGyeL Evt Selbte vavTidog avip, / U U Th pév €xn mélayog, i 8 €x Alog
08wp (But when it flashes with lightening from the Euros wind and from the Notos wind and some-
times from the Zephyr wind and sometimes from the Boreas wind, then some sailor on the open sea
fears that the sea might take him on the one hand or the rain from Zeus on the other).

15 See chart in Berggren & Jones 2000, 15 and Bowen 2020, 3. While in the Geography Ptolemy uses
8vag for west, he also states (Geog. 1.8.6) AU (v &ik0g f Tepatevoasdal ToVg GvSpag i Td TpOg ueany-
Bpiav oltwg einelv, kg elwbaotv of Emtywplot Aéyewv eig TOV voToV 1j €l TOV AlPa, Kataypwuevol ¢
uéAdov avti tig axpipetag (For these reasons it is likely that [these] men either told travelers’ tales or
used the expression ‘to the south’ for ‘toward the Notos wind’ or ‘toward the Lips wind’, as the locals
tend to talk, misusing the rough [term] in place of the exact) (trans. Berggren & Jones 2000, 68); here it
looks as if Ptolemy uses €ig Tov Aipa to indicate the south-west and €ig Tov vdtov to indicate the south,
while he considers ‘mpog peonufpiav’ as a less precise term for ‘south’ in general.

16 Cf. Bowen 2020, 13.
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Alexandria, AlY can indicate the west (and not the south-west).”” The same location

must then be assumed for the author of the Ars Eudoxi.

2.2 Positions of Stars as Viewed in the Celestial Sphere

All the terms analyzed above are used when the observer on the Earth is somehow
implied, since they depend on the latter’s own perception of certain natural phenom-
ena (the Sun’s motion in the sky or wind direction). When Greek astronomers wanted
to describe the position of a heavenly body and especially a star within the celestial
sphere without reference to the observer, they used a different system based on the
apparent motion of the Sun and fixed stars in the sky, which is from east to west. For
example, to describe positions of stars Hipparchus uses two sets of verbs, most often
used as participles:

hegoumenos (yovpevog) = leading
hepomenos (mdpuevog) = trailing

prohégoumenos (mponyovpevog) = preceding
hupoleipomenos (UmoAeunopevog) = remaining behind

While these two sets of verbs only indicate two relative positions (‘eastward’ for éndue-
vog and vmoAeumopevog, and ‘westward’ for fjyovpevog and mponyovuevog), Hipparchus
uses them in specific contexts and never as synonyms. He uses njyovuevog, ‘leading’,
and éndpevog, ‘trailing’, when describing a group of stars, often within the same con-
stellation. The stars that lead’ in a constellation are those on the western part of it; the
stars that ‘trail’ are those in the eastern part of it. In this case, fjyoOuevog and éndpevog
are used absolutely. On the other hand, Hipparchus uses mponyovuevog, ‘preceding’,
and UmoAeumopevog, ‘remaining behind’ in a transitive way, taking the local (i.e., south)
meridian as its most common (genitive) object. In this case, Hipparchus gives the rela-
tive position of a star not within its constellation but rather with respect to its culmina-
tion, that is, its crossing of the south meridian. If a star has yet to reach it (so it is
vmoAetduevog tol peonupplvod), it is still in the eastern part of its nightly path; if it
has passed it (so it is mponyovpevog tod peonuppivod), it is now in its second, western
part of its nightly path. Ptolemy adopts the same system, but since in his catalogue of
stars (in Books 7 and 8 of the Almagest) he is only concerned with describing the posi-
tion of stars within their constellation, he never speaks of the position of a star relative
to the meridian. Ptolemy generally uses both yoUpevog and mponyovuevog (which cor-

17 Cf. Rehm 1916, 62 n. 1. In the passage of the Geography quoted above in n. 15 the Lips wind indicated
the south-west, but there Ptolemy is reporting Marinus’ account of Septimius Flaccus’ campaign in Ethio-
pia. Thus, it is possible that Lips wind was used in that context in a different sense than in the Almagest,
where it definitely means west (and this is the only occurrence of Lips in the Geography).
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respond to Hipparchus’ fjyoduevog) and éndpevog (in the sense of Hipparchus’ éndpe-
vog). However, he can also say that that a star is mponyovUuevog another one (in the gen-
itive, to mean that it precedes it) or éndpevog another one (in the dative, to mean that it
is behind it). The same conventions are applied to the planets that move relatively to
the stars; hence, the Greeks called the former ‘wandering stars’, as Geminus puts it
(using the same verbs):

Isag. 12.22 (. . .) ékelvol yap 0T€ pév VmoAeimovtatl T®V AmAav®v aotépwy, 6te 8¢ mponyolbvtal,
01¢ 8¢ KaTd TOLG AVTOVG AaTéPAG PEVOLaLY, ol 81 Kal kahoDvtal oTnpryuot.

(. . .) for they [i.e. the wandering stars] sometimes remain behind the fixed stars, sometimes they
precede them, and sometimes they stay still with respect to those stars— which are called their
‘stations.’’®

Clearly this system is based on the idea that stars move from east to west on the celes-
tial sphere. In fact, while fixed stars do indeed have fixed positions relative to each
other (so that one star will always be ‘leading’ or ‘preceding’ with respect to another
one), the Greeks perceived them to be constantly moving westward on the celestial
sphere. Yet ancient astronomers did not use cardinal points to measure this motion
but rather looked at the position of the stars relative either to another or to the south
meridian. Therefore, translating these phrases as ‘eastward’ and ‘westward’ is a mod-
ernization of the original Greek.

3 Describing Celestial Phenomena: Rising, Setting,
and Culmination

An observer from the Earth sees celestial bodies rising on the eastern horizon and
setting on the western horizon. ‘To rise’ is anatellein (avatéAAewv) and ‘to set’ is (kata)
dunein ((kata)SVvewv). Again, these are standard Greek verbs maintained by Greek as-
tronomers. Yet astronomers were also interested in other aspects of a star’s path. In
its trajectory in the night sky a star draws an arc from the east, where it rises, to the
west, where it sets. In modern terminology, the highest point of this arc is called the
‘culmination’ or ‘transit’. It occurs when the star passes through the local south merid-
ian. In Greek, the verb used to indicate the culmination is mesouranein (uegovpaveiv),

18 A problem, already noted by Toomer 1984, 20, arises with proégesis (mponynaotg), which he trans-
lated as ‘retrogradation’ (of planets). In Greek it literally means ‘motion in advance’. Since for us the
natural movement of planets is eastward relative to the fixed stars, when they move westward they
seem to us to go backward, hence our ‘retrogradation’. For the Greeks, however, the main movement
of the sky was the daily revolution of the stars from east to west: hence when the planet goes west-
ward, it ‘leads ahead’ or moves ‘in advance to’ the fixed stars; see also Jones 2016, 485.
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which means ‘to be in the middle of the sky’. This is a more technical term, not be-
cause it is a particularly difficult compound to understand but because it is used in a
very specific context — yet its meaning is quite transparent per se, while the modern
‘culmination’ and ‘transit’ require some more abstract thinking.

4 Star Phases: The Building of a Scientific
Terminology

Greek astronomers were particularly interested in tracking the so-called simultaneous
risings and settings, that is, when a star rises or sets together with another star, the Sun
or even a specific point in the celestial sphere, most often a point on the ecliptic. So, for
example, Hipparchus uses avatéAiewv and (kata)§vvewv for generic rising and setting,
but sunanatellein (cuvavatédewv) and antikatadunein (avtikatadovew) for a star that
‘rises simultaneously with’ or ‘sets in opposition to’ a specific arc of the ecliptic rising.

A specific type of simultaneous rising and setting is the so-called ‘stellar phase’ —
this is the modern terminology but for now I will use the Greek word, phasis, for rea-
sons that will become clear in what follows. The Greeks, like many other ancient civi-
lizations, were greatly concerned with the risings of stars as they indicated important
moments of the farming seasons. In particular, star phaseis are the risings and set-
tings of stars that occur close to sunrise or sunset."

4.1 Autolycus and the Simultaneous Risings and Settings

Because knowledge of stellar phaseis was crucial for agricultural practice, Greek as-
tronomers had begun to study the phenomenon from early on. The first treatise we
have on the topic is On Risings and Settings (Ilepl €MITOA®V Kal SUoewV) by Autolycus
(ca. 320 BCE). In this treatise in two books, Autolycus makes an important distinction
between ‘true’ (alethinai («cAnBwai)) and ‘visible’ (phainomenai (pawvoyeval)) risings
(epitolai (¢mitoAai)) and settings (duseis (§UaeLg)) (De ort. et occ. 1.1). The true risings
and settings occur when the stars rise or set at the exact same moment when the Sun
is rising or setting. However, due to the brightness of the sky, these ‘real’ risings and
settings are not visible. In order for an observer to see a star rising or setting, the Sun
needs to be sufficiently below the horizon. For Autolycus, sufficient meant at least 15°
below the horizon along the ecliptic. As a result, the visible risings and settings occur
shortly before sunrise or shortly after sunset. Taking into account all these distinc-

19 See Lehoux 2007, 2-12. On star phaseis from a more technical point of view, see Neugebauer 1975,
760-763; Evans 1998, 190-199.
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tions, for each star we have the following possibilities, each taking place at a different
time of the year:

True risings and settings (ai aAnBwal émitolal Te Kat SVoeLS)

True morning rising (GAnBwi| €na énttoAn) = star rises at sunrise

True morning setting (@AnOwn ¢pa §Vatg) = star sets at sunrise

True evening rising (GAn6uwr| éomepia €mitoAn) = star rises at sunset

True evening setting (GAn6wn éonepia voLg) = star sets at sunset

Visible risings and settings (ai 8¢ @awvopeval émitolal Te Kai SUCELS)
Visible morning rising (@awopévn éwa €mitoAn) = star rises before sunrise
Visible morning setting (pawvopévn éga 80alcg) = star sets before sunrise
Visible evening rising (pawvouévn éonepla dvatoAn) = star rises after sunset
Visible evening setting (pawvouévn éomepia §UoLg) = star sets after sunset

The visible risings and settings are those of interest to farmers and sailors because
they are the only ones which can be observed with the naked eye. However, Greek
astronomers working on a celestial globe could also study the true risings and set-
tings, which are not visible to those who observe the sky. During the year, the visible
morning risings and settings occur 15 days after the true morning risings and settings
(that is, when the Sun is 15 degrees below the horizon), while the visible evening ris-
ings and settings occur 15 days before the true evening risings and settings (that, is,
when the Sun, again, is 15 degrees below the horizon). This is due to the Sun’s appar-
ent motion on the ecliptic from west to east (due to the orbit of the Earth around the
Sun) which is contrary to the apparent motion of the other celestial bodies from east
to west (due to the Earth’s rotation on its axis). Since the Sun needs to be 15° below
the horizon along the ecliptic and the Sun moves ca. 1° per day along the ecliptic,
there are 15 days between visible and true risings and settings (see Fig. 2).

4.2 Geminus and the Simultaneous Risings and Settings

A rather intense debate arose among ancient astronomers about how to differentiate
between these concepts. It is interesting to analyze it in detail because it shows a spe-
cific example of ‘terminology’ in fieri from the late Hellenistic period to Ptolemy. After
Autolycus, Geminus makes a distinction between ‘generic’ risings and ‘simultaneous’
risings and how they should be expressed:

Isag. 13.2-4 Kal £0Twv avatoAn uév 1 xa® ékaotnv uépav ywouévn mpog Tov 6pilovta aats,
8VoLg 8¢ N xa® éxdotny NEépav ywopévn VIO TOV OpifovTta kPUPLG. AMwG 8¢ AéyovTat mtTodal
Kal 8Voelg, &g €viol ayvoolvTeg Katd TV avtnv évvolav vToAaupdvovot AéyeaBat. MeydAn 8¢
€0TL S8La@opa AvatoAig Kal EMLTOARG. AVATOAN UEV VAP €0TLV I} TPOELPNUEVN, EMLTOAN 8¢ 1| yLvo-
pévn mpog Tov 6pifovta PAactg UETA Tiig TPOG TOV {ALOV AooTdoewd amtodaupavopévn. O §& avtog
A0yog xal ént Tig SVoews GAAWG UEV Yap AéyeTal SVaLg I} kad’ ekdoTtnv uépav ywopévn IO TOV
Opifovta kpOYLg, EAAWG 8¢ 1) Yvopévn TTpog Te TOV OpilovTa dua Kat Tov HALov.
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And ‘rising’ (anatole (avatoAn)) is the ‘appearance’ (phasis (pdotg)) at the horizon that occurs
every day; and ‘setting’ (dusis (5Vo1g)) the ‘hiding’ (krupsis (kpOytg)) below the horizon that occurs
every day. In a different sense one speaks of ‘risings together’ (epitolai (¢mitoAai)) and settings
(8VoeLg); yet some, ignoring this distinction, assume that they are used to mean the same concept.
But there is a great difference between ‘rising’ (&vatolr) and ‘rising together’ (émtitoAr). For a ‘ris-
ing’ (@vatoAn) is what has already been defined but a ‘rising together’ (¢mitoAr) is an appearance
(pdotg) occurring at the horizon in relation to the distance to the Sun. The same account also [ap-
plies] to the setting. For the word ‘setting’ (§0a1g) is used for the ‘hiding’ (kpOig) below the horizon
that occurs every day but otherwise is also the [hiding] that occurs at the horizon together with the
Sun.®®

Geminus makes the distinction between a generic rising of a star, for which he uses the
verb anatellein (vatéAAewv), ‘to rise up’, and the noun anatolé (dvatoAn), and a rising
connected with the Sun, in which case he uses the verb epitellein (émitéAAewv), ‘to rise
together’, and the noun epitolé (¢mtoA)).! He criticizes those who do not make this dis-
tinction, which was apparently quite old, since it seems to have already been used by
Hesiod in the phrase Pléiadon (. . .) epitellomenaon (IIANGSwV (. . .) €mtteAAopevawy,
WD 383) to indicate the first visible rising of the Pleiades in May. On the other hand, the
setting is not linguistically differentiated — the verb dunein (§0vew), ‘to set’, and the
noun dusis (§Vo1g) are used for both the generic and the simultaneous setting.*

4.3 Ptolemy and the Configurations of the Stars

Ptolemy further develops this distinction. In Almagest 8.4 he discusses the various
‘configurations’ (skhématismoi (oxnuatiopot)) in which stars can be observed with
respect to:

1. the planets, Sun and Moon, or the parts of the zodiac alone;

2. the Earth alone;

3. to both the Earth and the planets, the Sun and the Moon, or the parts of the zodiac
alone.

The configurations with respect to the planets and the parts of the zodiac (1) mostly
concern positions that are important in astrology, so we will not discuss them. In this
section, however, Ptolemy gives an important definition concerning the positions of

20 See also Sch. Arat. 137 B.

21 On this terminology, see Evans & Berggren 2006, 70-72.

22 The verb ¢m§vvewv/émbvetv is used only in late Greek and by Christian or Jewish authors; the
noun ¢nidvolg is not attested. In the rest of the section, Geminus follows Autolycus’ distinction be-
tween morning and evening risings (Isag. 13.5) and between true and visible risings (Isag. 13.6). The
same distinctions apply to the settings (Isag. 13.14-18).
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stars relative to the Sun and the Moon. He says (Synt. 8.4, vol. 1.2, 186.9-15 Heiberg) that
with respect to the Sun and the Moon, we can have the following stellar configurations:

1. ‘Hiding’ (krupsis (xpOyLc)), when stars cease to be visible because of the rays of
the Sun or Moon;

2. ‘Conjunction’ (sunodos (cUvo8oc)), when they are eclipsed by them; and

3. ‘Visibility’ (epitole (¢mitoAr))), when they escape their rays and start to become
visible.

While xpOyig and ovvodog are standard terms, Ptolemy uses the term émitoAn, which
was previously used by Autolycus and Geminus for any (i.e., true and visible) rising
with the Sun, for the first visible rising or, better, ‘visibility’ of a star. With respect to the
Earth (2), a star can have four main configurations:

Rising (anatolé (&vatoin))

Culmination above the Earth (mesouranéma huper gés (uegovpavnua LTEP Vi)
Setting (dusis (5001¢))

Culmination below the Earth (mesouranéma hupo gen (uesovpavnua OTO YiV))

W N

There are nine configurations of stars with respect to the Sun and the Earth (a subdi-
vision of configuration 3), each divided into subcategories, each with its proper name.
They are discussed in detail in Almagest 8.4 (1.2, 189.11-193.13 Heiberg).”® Here I have
organized Ptolemy’s detailed definitions into a table in order to make his taxonomy
easier to grasp:**

Configuration (skhématismos (GXnpatLGpOG)) Variety (diaphora (5Lagpopda))

(1) Early easterly position (Tpwivog amnAwwtng) = Morning invisible later rising (wa ur @awopévn
the star is on the eastern horizon together with the  émavatoAn) = the star starting its hiding (kpUuyLg)
Sun rises right after the Sun

Morning true simultaneous rising (éwa cuvavaton
AaAnBwn) = the star is on the eastern horizon
together with and at the same moment as the Sun

Morning visible earlier rising (éwa TPoOavVaToAr
@awvopévn) = the star starting its visibility (émttoAn)
rises right before the Sun

23 Cf. Toomer 1984, 409-410. My translations, however, differ from those of Toomer.

24 What follows in the table is a pretty close translation of Ptolemy’s text, hence, the inconsistencies
in describing similar moment (e.g., 1(b) and 9(b)). When his phrasing was too convoluted I have added
a footnote to explain Ptolemy’s precise words.
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(continued)

Configuration (skhématismos (oXnpatLopog))

Variety (diaphora (5tagpopd))

(2) Early culmination (Ttpwwvov yesoupdvnpua) = the
star is on the meridian either above or below the
Earth while the Sun is on the eastern horizon

Morning invisible later culmination (£@ov
EMLpecoUpavNUa U gawvdpevov) = the star
culminates right after the rising of the Sun

Morning true simultaneous culmination (¢€@ov
oupdeooupavnua aAnbwov) = the star culminates
together with the rising of the Sun

Morning earlier culmination (¢@ov
mipopecoupdvnpa) = the star culminates right
before the rising of the Sun;*® when the star
culminates above the Earth, it is visible

(3) Early westerly position (mpwivog Aiy) = the star
is on the western horizon while the Sun is on the
eastern horizon

Morning invisible later setting (€éwa émkataduotg
) pawopévn) = the star sets right after the rising
of the Sun?®

Morning true simultaneous setting (¢éwa
ouykataduolg aAnbun) = the star sets together with
the rising of the Sun

Morning visible earlier setting (¢éwa pddualg
@atvopévn) = the star sets right before the rising of
the Sun?’

(4) Meridian easterly position (ueonuBpvog
annAwtng) = the star is on the eastern horizon
while the Sun is on the meridian

Daily invisible [rising] (iuepOG Kal pn
@awépevoc?®) = the star rises while the Sun
culminates above the Earth

Nightly visible [rising] (vuktepwvov kat
@awopevov?) = the star rises while the Sun
culminates below the Earth

25 Yet Ptolemy says: “The Sun rises right after the star has culminated.”
26 On the reading adopted here, see Toomer 1984, 409, n. 195.
27 Yet Ptolemy says: “The Sun rises right after the star has set”; on the reading adopted here, see

Toomer 1984, 409, n. 196.

28 Here Ptolemy uses the masculine singular (6 pév T ¢otwv Ruepwvog kal un eawvouevog), probably
assuming a oxnuatiopdc. I have supplied ‘rising’ (which would be the feminine avatoAn) to make the

concept clearer.

29 Here (10 8¢ TL vuKTEPYOVY Kal @atvopevov) and in other cases below Ptolemy uses the neuter; it is
less clear what he assumes to be the referent; but it might be a generic neuter to indicate the ‘position’
of the star (e.g., 0 100 dotépog). I have supplied ‘rising’ (which would be the feminine dvatoAn) to

make the concept clearer.
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Configuration (skhématismos (cxnpatiopog))

Variety (diaphora (5tagpopd))

(5) Meridian culmination (peonuppvov
pecoupdvnpua) = both the star and the Sun are on
the meridian at the same time

Daily and invisible [culminations] (pepva kat pn
@awvopeva) = while the Sun culminates above the
Earth, the star culminates either (1) above the Earth
together with it, or (2) below the Earth diametrically
opposite to it

Nightly [culminations] (vuktepvd) = while the Sun
culminates below the Earth, the star culminates
either (1) below the Earth together with the Sun,
and so it is invisible (td pév pr pawopevov), or (2)
above the Earth diametrically opposite to it, and so
it is visible (t0 8¢ pawopevov)

(6) Meridian westerly position (ueanuBpwvog Alp) =
the star is on the western horizon while the Sun is
on the meridian

Daily invisible [setting] (pepwvov Kat pr
(@awvopevov) = the star sets while the Sun
culminates above the Earth

Nightly visible [setting] (vukteplvov Kal
@awvopevov) = the star sets while the Sun
culminates below the Earth

(7) Late easterly position (0vog annAwwtng) = the
star is on the eastern horizon while the Sun is on
the western horizon

Evening visible later rising (éomepia émavatoAr
@awvopévn) = the star rises right after the setting of
the Sun

Evening true simultaneous rising (éomepia
ouvavatoAr) aAnbuwn) = the star rises together with
the setting of the Sun

Evening invisible earlier rising (éomepia mpoavatoAr
) @awopévn) = the star rises right before the
setting of the Sun°

30 Yet Ptolemy says: “The Sun sets right after the star has risen.”
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(continued)

Configuration (skhématismos (oXnpatLopog)) Variety (diaphora (5tapopd))

(8) Late culmination (6wvov pecoupdvnpua) = the Evening later culmination (¢éomepLvov

star is on the meridian either above or below the émipeooupavnpa) = the star culminates right after

Earth while the Sun is on the western horizon the setting of the Sun [it is visible when the star
culminates above the Earth®']

Evening true simultaneous culmination (¢oteptvov
ouppEcoupavnpa aAnBvov) = the star culminates
together with the setting of the Sun

Evening invisible earlier culmination (éomepLvov
Tpopesoupdvnpa pn @awopevov) = the star
culminates right before the setting of the Sun®

(9) Late westerly position (0yvog Ai) = the staris  Evening visible later setting (éomepia €mkataduaotg
on the western horizon together with the Sun @atvopévn) = the star starting its hiding (kpUYLg)
sets right after the Sun

Evening true simultaneous setting (¢omepia
ouykataduolg aAnbun) = the star sets together with
and at the same moment as the Sun

Evening invisible earlier setting (¢omepia mpoduotg
) @awopévn) = the star starting its visibility
(émToAn) sets right before the Sun

In this very specific list of definitions Ptolemy adopts an interesting linguistic strategy.
The ‘configurations’ are organized in nine kinds (tropoi (tpdémou)), formed by two
terms. One is a noun indicating a position of the star in the sky, which can be apeliotes
(amnAwtng), ‘easterly position’ (i.e., the star is rising on the eastern horizon), mesour-
anéma (pecovpavnua), ‘culmination’ (i.e., the star is in the middle of the sky, halfway
between its rising and setting), or lips (AlY), ‘westerly position’ (i.e., the star is setting
on the western horizon). The other term is an adjective and refers to the Sun; it too
focuses on the position of the Sun but does so through the time of the day, rather than
with a position in space — but, of course, since the Sun indicates time with its position
in the sky, prainos (mpwwog), ‘of early morning’, mesembrinos (peanuppivoc), ‘of mid-
day’, and opsinos (6yvog), ‘of late evening’, also indicate the Sun’s position in the sky
as seen from the Earth. In particular, peonuppwvog means both ‘midday’ and ‘mid-
night’ since it refers to the culmination of the Sun on the meridian either above or

31 On this passage and the reading adopted, see Toomer 1984, 410 n. 197.
32 Yet Ptolemy says: “The Sun sets right after the star has culminated.”
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below the Earth.*® This combination of noun and adjective identifies a ‘configuration’
of two heavenly bodies: the noun refers to the star’s position and the adjective refers
to the Sun’s position. In this way, each of the nine ‘configurations’ is unambiguously
defined and quite straightforward to discern.

The same clarity and systematicity in covering every possible phenomenon apply
to the ‘varieties’ (diaphorai (Stagopai)) of these configurations, which are described
with three defining terms, a noun and two adjectives. The noun identifies the star
phenomenon in relation to the Sun. Starting from the generic terms ‘rising’ (anatole
(avatoAn)), ‘culmination’ (mesouranema (pecovpavnua)), and ‘setting’ (dusis (§volg)
or katadusis (katadvoig)), Ptolemy uses prefixes to define additional astronomical
concepts that define the position of a star with respect to the Sun:

Before the Sun Simultaneous with the Sun After the Sun

Earlier rising (mpoavatolr) Simultaneous rising (ouvavatoAr)) Later rising (¢mavatoAn)
Earlier culmination Simultaneous culmination Later culmination
(popesoupdvnua) (ouppEecoupdvnpa) (¢mpecoupdvnpa)

Earlier setting (tpdduatc) Simultaneous setting (cuykatdduotc) Later setting (émikataduotg)

The first prefix in these double compounds has a temporal meaning: pro- (npo-) for ear-
lier, sun (ouv-) for simultaneous, and epi- (¢mt-) for ‘later’ (in the latter case, then, &nt
has not the comitative value of the éni in €mitoAr], which Ptolemy still uses to indicate
the first visible rising of star, as we saw above). Then, one adjective defines the time at
which the phenomenon takes place (morning, evening, or night) and the second one
clarifies whether the phenomenon is ‘true’ or ‘visible’. In this case, the head noun fo-
cuses on the temporal relationship between the positions of the star with respect to the
Sun — which is key for star phaseis. The two adjectives then specify the time of the
event (in absolute terms) and its quality. This complex linguistic tour de force thus al-
lows Ptolemy to define and, more importantly, almost to explain these 24 phenomena
(i.e., the 24 ‘varieties’) by providing labels that describe the configuration of the star
relative to the Sun for each of them. The system is exhaustive, economic, and unambig-
uous — the goal of any technical terminology.**

33 Unfortunately, it is impossible to render this term in English using one specific noun. I have there-
fore used ‘meridian’, albeit less transparent than the Greek peonuppvoc.

34 Cf. Schironi 2019, 245-246. On some characteristics of ancient technical language, see Langslow
2000, 6-26; Fogen 2003; Willi 2003, 51-57. For theoretical studies on (modern) technical language, see
Fluck 1996; Roelcke 2020.
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4.4 Ptolemy: From Stellar Configurations to Stellar Phaseis

A further refinement of the terminology connected with the stellar phaseis is carried
out in Ptolemy’s Phaseis, a work specifically dedicated to the topic. In the introductory
chapters, Ptolemy is concerned with the definition of phasis:

Phaseis 2, vol. 2, 5.4-17 Heiberg: ®dotv pev 81 xaroBuev anAavodg dotépog TOV mpog fALov Kal
70V 0pilovta Aaupavopevov avtol oxnUATIoUOV TOV TIPOTOV 1 £6XATOV TOV PaVOUEVWY, TTap’ O
Kal TolavTng €tuye mpoonyoplag. T@v 8¢ toltov TOV TPOTOV VTOTIOEUEVWVY OYNUATIOU®Y TED-
oapeg ai yevikwtepal suviotavtal Slagopai: tocadtal yap Béaelg petarapfdvovtal ol te nAiov
Kal 00 aoTépog mpog aAAAoLg Te Kal Ta Vo T0D 0pi{ovTog NUIKVKALA TO TE TIPOG AVaTOAAS Kal
70 TTPOG Suopdg. onuaivetal 8& N pev TOV AoTépwv Kad’ Ekatepov THV NUIKUKALWY BECLG KOLWVO-
TEPOV ATO Te THG AvatoAiig kal Svoewg, 1 6¢ o0 RAlov katd 0 TV VT avToD SelKvLUEvVwY
XPOVwV (8lov anod e Tig Ewag xal Tiig Eéoneplag.

By ‘phasis’ [i.e. appearance] of a fixed star we mean its first or last visible configuration taken
with respect to the Sun and the horizon, and it gets this name from this [i.e. pdoig from
oaivesbal = “to appear”, “to be visible”]. Among the configurations assumed in this manner,
there are four varieties that are more significant; for they all involve positions of the Sun and the
star relative to each other and to the two semicircles of the horizon, the one to the east and the
one to the west. The position of the fixed stars on either of the semicircles is signified more com-

monly as ‘east’ and ‘west’, and that of the Sun [is signified] according to the particular character

of the times exhibited by it as ‘morning’ and ‘evening’.*®

So far, I have not translated the word phasis, because the English ‘phase’, which we
still use for these phenomena (e.g., stellar phases and lunar phases), is quite mislead-
ing. As Ptolemy clarifies, phasis comes from phainesthai (paivesBa), ‘to be visible’. As
he clearly says, a phasis is a type of configuration (oxnuatiouog), and indeed a visible
one - so the best translation for @dotg is ‘appearance’ or ‘visibility’.

As for stellar configurations (oynuatiopoi), Ptolemy returns to the classification
of the Almagest but here he uses the ‘more common’ (koinoteron (xowétepov)) termi-
nology, so pros anatolas (mpog avatoAdg) and pros dusmas (npog Svoudg) for ‘east’
and ‘west’, rather than apeliotes (annAwwtg) and lips (AlY), and apo tés heoas (amo Tig
¢wag) and apo tes hesperias (ano tiig éoneplag) for ‘morning’ and ‘evening’, rather
than prainos (mpwwvdg) and opsinos (6Yvog). This confirms what I suggested regard-
ing the two set of labels for the cardinal points. Those connected with the winds, espe-
cially annAwwtng and Aty, are technical and used only by professionals.® It also
suggests that the terminology in the Almagest is more technical (as expected); the Pha-

35 For this translation of the Phaseis I am using (and adapting) a provisional, unpublished translation
by Alexander Jones, who kindly shared his text with me.

36 Here Ptolemy is dealing with two sets of synonyms to indicate the same phenomena. While techni-
cal languages should avoid synonymes, it is common, even in modern technical languages, to have two
terms, one used by professionals when addressing colleagues, and one used by professionals when
speaking to laypeople. To take a recent example, what we normally call ‘COVID-19’ or ‘coronavirus’, is
technically ‘severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)’.
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seis instead uses a more common terminology, probably because this work was ad-
dressed to a wider audience. Indeed, the bulk of Ptolemy’s short treatise, after this
introduction, is a parapégma, a calendar connecting celestial phenomena, and espe-
cially star phases, with weather predictions, which was a rather popular genre in ag-
ricultural societies such as the Graeco-Roman one; hence, the readership of the
Phaseis was not limited to professional astronomers.*” Yet the point that Ptolemy
makes here, namely that the stars are measured on the basis of a spatial criterion and
the Sun on the basis of a temporal one, corresponds to the same terminological dis-
tinction for the configurations in the Almagest. In what follows (Phaseis 2, vol. 2,
5.17-6.2 Heiberg), Ptolemy selects four configurations as the most important ones and
they coincide with four listed in the Almagest:

1. Morning rising (éwa avatoAn) = configuration 1 in the Almagest: early easterly po-
sition (MpwVOG AMNALWTNG)

2. Morning setting (¢@a 8VaLg) = configuration 3 in the Almagest: early westerly posi-
tion (Mpwvog Alp)

3. Evening rising (éomepia avatoAn) = configuration 7 in the Almagest: late easterly
position (0Y1vog anALWTNC)

4. Evening setting (¢omepia 6VoLg) = configuration 9 in the Almagest: late westerly
position (0Y1vog Al)

He then clarifies that all these configurations can be ‘true’ (aléthinoi (GAnBwvoi)) or
‘visible’ (phainomenoi (pawvopevol)). This is exactly what we read in Autolycus, where
the only difference is the use of énitor, for what Ptolemy calls dvatoAr.*®

However, in this work, Ptolemy adds a further important terminological distinc-
tion to better describe the phenomena. Ptolemy further explains that when we speak
of ‘true’ configurations (dAnOwot oynuatiopoi), we take into account both the Sun and
the stars, as they must both lie on the horizon. However, for the ‘visible’ ones, ‘insofar
as we understand them in a simplistic way’ (eph’ hoson houtos haplos autous akouo-
men (¢¢’ 600V 00TWG WIAGG AVTOVG axovopev)), we do not consider the Sun any lon-
ger, since the only requirement for the Sun is to be far enough below the horizon that
the sky is dark enough for the star’s rising or setting to be visible. This requirement

37 On parapégmata, including the one by Ptolemy, see Lehoux 2007.

38 Ort. et Occ. Praef. 8-13: TV 8¢ @avouévwy ewa pév oTv EMLTOAN, dTav TPy TOV AoV avatelial
AOTPOV TL TPWOTWG PV AVaTéAAOV Epa 8¢ 8VaLS, dTav Tpiv TOV HALOV Avateldal doTPOV TL TPWTWG
eavi) §0vov' éomepia 8¢ EmToAr, dTav petd To TOV AoV §dvatl doTpov Tl E0YATWS Pavij AvaTéAlov:
¢omepla 8¢ Svolg, dtav YeTd T0 TOV {Alov STval dotpov Tt €oxdtwg @avii §Gvov (of the visible [risings
and settings], the morning rising is when a star is first seen rising before the Sun rises; the morning
setting is when a star is first seen setting before the Sun rises; the evening rising is when a star is last
seen rising after the Sun sets; the evening setting is when a star is last seen setting after the Sun sets).
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would be met by any position of the Sun below 15° along the ecliptic.** As a result of
this additional important scientific distinction, Ptolemy can now give a better defini-
tion of ‘phasis’:

Phaseis 4, vol. 2, 7.9-21 Heiberg: §16mep 008£TEPOV TOV KATEEYUEVWVY oYXNUATIOUGOY i8N Kal
QACELS PNTEOV" 1] UEV Yap QAOLS SHAWGIG E0TLV WPLOPEVOL Te dUa Kal GALVOUEVOL GYNUATIOHOT,
TOV 8 EKKELWEVWV ol PV aAnBvol ToLG XpOvoug avTolg KaBLOTOLY APaVETS, ol 8¢ @atvouevol
700G 10D RAlOU TOTOLG. HTAV 0UV TOVG PAVOUEVOLG UNKED’ AMADG 00TwG eikf Kal wg ETuyev
ékSexwueda, mpoadloptlopevol 8¢ ToLC TPWTOUG i EaYATOVS TMV AVATOADY Kal TRV SVoEWV, ToTE
kal 10 TG Pdoewg (8lov mepLé€ovaty €vog 1idn ywouévou kal Tod katd tov fAlov témov, Kad’ ov
6vT0G avToD TPMTOV | £0XATOV Ol AOTEPES AVATEANOVTEG Kal SUVOVTES aiveaBat SHvavTal.

For this reason, neither of the configurations that have been described so far ought to be called
‘phaseis’ [i.e. ‘appearances’]. For an ‘appearance’ is a revelation of a configuration that is at the
same time well defined and visible, but among those under consideration the true ones result in
the times themselves being invisible, and the visible ones [result in] the positions of the Sun
[being invisible]. Hence, when we no longer take the visible ones in this careless and random
manner but further define them as the first or last of the risings and settings, then they will pos-
sess the characteristic of an ‘appearance’ since now the position for the Sun is also unique,
where it is when the stars can first or last be seen rising and setting.

‘True’ risings and settings are unambiguously defined moments in time: they occur
when the star and the Sun are both exactly on the horizon. On the contrary, the defi-
nition of ‘visible’ rising and setting is ambiguous, since it can indicate many different
configurations of a star with respect to the Sun, namely, whenever a star can be seen
either rising or setting due to the position of the Sun sufficiently below the horizon.
Yet Ptolemy wants to define one precise moment called ‘phasis’, so he rejects this ap-
proximate definition (meketh’ haplos houtos eiké kai hos etukhen (unké®’ &mMAGG
o0Tw¢ eikij kal wg €tuyev)) and redefines it as the first and last visibility of a star. In
other words, while ‘true’ risings and settings are phenomena unique in time (hence
Ptolemy accepts the traditional definitions), he adds a further category to the ‘visible’
phenomena in order to single out a phenomenon occurring only once in a year: the
phaseis or ‘appearances’. In this way, a phasis indicates one precise moment in time
when the position of the Sun is also fixed. Once Ptolemy has established this new defi-
nition he can proceed with more precise definitions:

Phaseis 4, vol. 2, 7.23-8.2 Heiberg: é@a pev avatoAkn @Actg n mpwtn THV Gavouévwy avatoAr,
¢omepla 8¢ AvatoAKn QAotg 1} Eoydtn TOV @avopévwy Tol AoTépog avatoAn, kal TdAw éwa pev
SUTIKN QAOLS 1) TPWTN TAV PaLvopévey T0D doTépog SValg, Eomepla 8¢ SuTikn QAo 1 éoydtn TdV
eawopévwy tod aotépog SVolg.

The ‘morning-rising appearance’ is the first rising of the visible ones, and the ‘evening-rising ap-
pearance’ is the last rising of the star’s visible ones, and again the ‘morning-setting appearance’

39 In fact, Ptolemy does not mention explicitly the 15° along the ecliptic as a minimum distance below
the horizon.
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is the first setting of the star’s visible ones, and the ‘evening-setting appearance’ is the last setting
of the star’s visible ones.

The terminology is the usual one; however, by placing additional adjectives (prote
(mpwn) and eskhate (¢oydatn)) into the definitions, Ptolemy can now identify one specific
event in time. In other words, whereas in the Almagest he distinguished between ‘config-
urations’ (oynuatiouol) and their ‘varieties’ (5tagopad), in the Phaseis he adds a further
subgroup to some of these ‘varieties’: the ‘phasis’ or first or last appearance, as follows:

Visible morning rising (pawvouévn éna émitodn) = star rises before sunrise
Morning-rising appearance (¢wa avatoAki} doig) = first visible [morning] rising
Visible evening rising (pawopévn éonepia dvatoAn) = star rises after sunset
Evening-rising appearance (éomepia avatoAwkn ¢dotg) =last visible [evening] rising
Visible morning setting (pawvopévn é@a 8Volg) = star sets before sunrise
Morning-setting appearance (¢wa Sutin @aote) = first visible [morning] setting
Visible evening setting (pawvouévn éomnepia 0alg) = star sets after sunset
Evening-setting appearance (¢omepia Sutiki} @daic) = last visible [evening] setting

Ptolemy’s New ‘Phaseis’

oxnuatiopol (star configurations)

d)\r]elVO[ A Pawbpevol

(true risings and settings) (visible risings and settings)

Unique phenomena OR
(pAoelg ‘appearances’

(etymological and generic meaning)

NOT unigue phenomena
NEW (scientific) definition of @doeig Many @daeg for multiple days)

(first or last visible risings/settings)

Newly redefined pdoeig All the other visible risings/settings
=first/last appearance

Unigue phenomena

Fig. 3: Ptolemy’s taxonomy of stellar phases.

Once he has defined the specific term (pdolg) as first or last appearance (see Fig. 3),
Ptolemy can then add further specifications, or rather connect this new term to previ-
ously defined labels: the first visibility is also called énttoAq (first visible rising) and
the last visibility is also called kpuig (hiding).*° This is exactly the same distinction

40 Phaseis 5, vol. 2, 8.12-15 Heiberg: to0toug 8¢, dte pev agavifovtal tva xpdvov, kahoBuey emttél-
A0vVTag Kal KPLTITOUEVOULG, Kal TNV P&V £nav adT®V avatoAnv anAdg EmtoAny kaiobuey, Tiv & £ome-
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Ptolemy had spelled out in Almagest 8.4 (vol. 1.2, 186.9-15 Heiberg), quoted above,
however, there the term @doig was not used.*

Within these two concepts, first pdotg or émitoAr (first visibility or first rising)
and last @datg or kpuYtg (last visibility or hiding), Ptolemy can then classify stars ac-
cording to how they behave in the sky. In addition to being epitellontes (EmTéEAAOVTEC),
‘first rising’, when we see them in the sky rising after a period of invisibility or being
kruptomenoi (xpuntéuevou), ‘hidden’, when we do not see them in the sky for a period
of time, stars can also display different behaviors during the night according to their
positions within the celestial sphere. A star can be kolobodiexhodos (xoAoBo81£€080¢),
‘with a truncated (kolobos (koAoB6g)) path’, when it rises and sets with the Sun, mean-
ing that it cannot be seen in its rising and setting but it can be seen during the night;
this is typical of stars that lie close to the ecliptic.** Alternatively, a star can be nukti-
diexhodos (vukTIS1€€080¢), ‘with a nightly path’, when it rises after sunset and sets be-
fore sunrise, so it can be seen for the entire night; this is typical of stars that lie below
the tropic of the Capricorn (for an observer in the northern hemisphere).** Finally, a
star can be amphiphaneés (auowpavig), ‘doubly visible’, when it sets after sunset and
rises before sunrise, so it can be seen twice in a night but not throughout the entire
night; this is typical of stars that lie above the tropic of Cancer (for an observer in the
northern hemisphere). Ptolemy also calls them eniautophanés (¢viavtopavig), ‘year-
visible’, since they never hide.** Without discussing what these labels mean astronom-
ically, since this would go beyond the scope of this chapter, I have included this final

plav Vo amidg kpuv (We call these [stars], when they disappear for some time, ‘rising’ and ‘hid-
den’, and we call their morning rising simply ‘rising’, and the evening setting simply ‘hiding’).

41 The word @dolg is used only in the final section (6) of Book 8 (Ilepl @doewv Kal KPOYEWV TOHV AnAa-
vv; Synt. 1.2.198.9-10 Heiberg) when Ptolemy discusses the trigonometrical methods for calculating
the first and last visibility of stars — concluding that they are too complicated and so he will simply
use past records or the globe. Yet Ptolemy never defines what a phasis is in the Almagest.

42 Phaseis 5, vol. 2, 8.15-17 Heiberg: 6te 8¢ paivovtal Tiva xpovov pite avatéAlovTeg piite SUVOVTES
KkoAoBoSLe€d8oug katoUotv (But when they are visible for some time without either rising or setting,
they call them ‘with a truncated path’).

43 Phaseis 6, vol. 2, 9.4-9 Heiberg: aAAd T0 T®V KAAOVUEVWV VUKTISLEEOS WV, EMELdN) TOV Ao Tfig Ewag
Svoewg Ewg TG omeplag avatoAfig xpovov kal avatéAlovteg kal Suvovteg kal Aov 10 LTEP YRV
Nuooaiplov Steglovteg eaivovtal petd uev v tod nAlov Svov avatéAiovteg, mpod 8¢ TG AVATOARg
avtod kataduvovteg (but the [property] of what are called ‘with a nightly path’ [applies to them],
since for the time from the morning setting until the evening rising they are visible both rising and
setting and travelling the whole of the hemisphere above the Earth, since they rise after the setting of
the Sun and set before its rising).

44 Phaseis 6, vol. 2, 9.17-22 Heiberg: dAAd T0 TGOV KAAOLUEVWV EVIALTOQAVRVY, ENELST Kal TOV Ao Tiig
£Wag avatoAilg wg Tiig Eomepiag SVoewg xpovov paivesbal Suvavtal SOVovTeS PeV petd v o0 HAlov
8uowv, avatélovteg 8¢ mpo TiG AvatoAijg abTod kaAoDvtal 8¢ oi Tolodtol Kat apgLeavels (but [this is
rather] the [property] of the [stars] that are called ‘year-visible’, since for the time from the morning
rising until the evening setting they can be visible setting after the setting of the Sun and rising before
its rising; such [stars] are also called ‘doubly visible’).
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example to show fully Ptolemy’s extraordinary attempt to build a coherent and sys-
tematic vocabulary regarding stellar phaseis. Just like in the previous cases, here the
new terms are technical and yet clear. They are organized in two connected sets: (1)
koAoBo-81€€080¢ and vukTi-81€€080¢ and (2) aper-@avig and éviavto-gavig, which
again immediately give a clear picture of the phenomena they ‘name’.

This detailed overview of the terminology for star phases clearly demonstrates
Ptolemy’s efforts at building a terminology which is clear, consistent, and comprehen-
sive for phenomena that are complex and yet important for both the common people
and the agricultural calendar. He accomplishes this in two works: the Almagest,
where he gives a more technical description of the configurations, and the Phaseis,
where he uses a more common terminology and at the same time further specifies
distinctions and introduces new definitions.

Compared to Ptolemy’s efforts and accomplishments, the modern terminology is
much scantier and in fact also confusing. Indeed, modern astronomers speak of ‘heliacal’
rising/setting for a star’s first and last visibility. While ‘heliacal’ is rather clear (if one
knows Greek), the names ‘heliacal rising’ and ‘heliacal setting’ do not really convey the
idea that the star is seen rising or setting because it rises right before or sets right after
the Sun. In fact, ‘heliacal’ suggests that the solar phenomenon is contemporaneous to the
rising or setting of the star — which is not the case. In addition, there is no suggestion that
this is the first rising and the last setting. Indeed, other modern names for these phases
are far less technical (and yet similarly ambiguous): ‘morning first’ and ‘evening last’.

Modern astronomers also use ‘acronychal rising’ and ‘cosmic setting’, but what
these terms indicate tends to vary. Generally, ‘acronychal rising’ is used to mean the
‘visible evening rising’ and ‘cosmical setting’ the ‘visible morning setting’.*> However,
these labels are neither defined precisely nor used in a very specific way. Rather, a
simple internet search verifies that a variety of definitions can be found.*® ‘Acrony-
chal rising’ is not immediately clear for an English speaker. The term ‘acronychal’ de-
rives from the Greek akronuktos (axpovuktog), meaning ‘at the edge of the night’. Yet
this could mean either the sunset or the sunrise. Theon correctly understands this
when he uses it (Exp. 137.7-20) for both the visible evening rising and invisible morn-

45 See Evans 1998, 197; Lehoux 2007, 10-11.

46 See, for example, Kelley & Milone 2011, 40: “Several terms are used to describe the visibility of an
object. When a star or planet formerly invisible due to proximity to the Sun first becomes visible in
the morning sky, it is said to be at heliacal rising. When the object is last seen to set in the west after
the Sun in the evening sky, it is said to be at heliacal setting. Two other pairs of terms are often con-
fused with heliacal risings and settings. Either the rising or setting of a star in the evening, i.e., at or
just after sunset, is referred to as acronychal and either the rising or setting of a star at sunrise is said
to be cosmical. Thus, a star that is first seen to rise as the Sun sets is said to be at acronychal rising,
and if it sets with the Sun, acronychal setting; one that sets as the Sun rises is at its cosmical setting,
and if it rises as the Sun rises, it is at cosmical rising. Astronomers do not always follow these defini-
tions strictly, however; so the context must be used to understand what the terms are intended to
mean.”
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ing setting, as the former takes place when the night has begun and the latter when
the day has begun, namely at the ‘edges’ of the night.*’ And yet, modern astronomers
seem to have forgotten the true meaning of the word and how it was correctly used
by the ancients. ‘Cosmical setting’, on the other hand, is clear but very generic. No
doubt, the Greeks were much more precise than we are in naming and describing
these phenomena, because, for them, these were crucial phenomena for daily life. We
no longer need to observe when a star first rises or sets, nor are modern astrophysi-
cists interested in tracking the phases of stars — and so we do not even need to ‘name’
those moments with precision.

5 Conclusions

Greek astronomical terminology is extremely rich, aimed at describing the phenom-
ena as precisely as possible. The focus is ‘positional’, since this vocabulary is the natu-
ral result of the Greek approach to astronomy, which is fundamentally geometrical
and concerned with tracking the motions and positions of the heavenly bodies. In par-
ticular, the examples discussed in this chapter make at least five important points.
First, Greek astronomical terminology, while ‘technical’ in the sense that it indi-
cates very specific phenomena, is not obscure. All the terms used are either taken
from common Greek or neologisms formed as compounds that are quite easily under-
standable. This might indeed have had an impact on the popularization of astronomy.
While a poem like Aratus’ Phaenomena is clearly nontechnical in its lack of use of
these words, works like Ptolemy’s Almagest and Phaseis as well as Hipparchus’ Com-
mentary on Aratus were certainly written by experts. A layperson, however, could

47 Theon, Exp. 137.7-20 avatoli 8¢ Aéyetat mAieovay®s Kupiwg uév kat kow®g €mi e Alov kal tdv
AWV doTpwv I} TPWTN Avaeopa LTEP TOV Opilovtar ETepov 8¢ TPOTIOV EML TOV EAAWY N TPWTN Yadolg
€k TV 00 NAloL ady®V, [{TIg Kal Kupilwg <gadaolg> ovoudletar Aot 8¢ 1) KaAouuévn axpovuyog, EmeL-
8av Alov §Vvovtog T0 Katd Stdpetpov dotpov nt TG avatoAils BAénnTar kaeltatl 8¢ axpdvuyog,
£neldn N TolavTn avatoAn yiverat dkpag VUKTOG, TOLTEGTLY ApXopévnG. TapartAnaiwg 8¢ kal SVaotg Kot-
V@RS PEV N TPWOTN KABoSog 1) V1o TOV OpilovTar TPOTOV & AANOV 6 TIPGTOC APYAVIGUOG AATPOL TVOG VTTO
TGV 100 NAloL ALYV, {TIg Kal KLP{WG KPOYLE TAALY TTpocsayopeveTal Aoutn 8¢ Kal akpdvuyog, Emeldav
NAlov avatélovtog 0 Katd Siduetpov dotpov avtikatadovy (the word ‘rising’ is used in many ways;
in the proper and common sense, for the Sun and the other stars, [it is] the first ascent above the hori-
zon; in another way, for the other stars, [it is] the first illumination [the receive] from the Sun’s rays,
which is also properly called ‘illumination’; then there is the [rising] called ‘acronychal’ when once
the Sun has set, a star on the opposite side is seen at its rising; and it is called acronychal because this
rising happens at the edges of the night, that is, when the [the night] begins. Similarly, also ‘setting’ is
commonly the first descent below the horizon; in another way, [it is] the first occultation of a star
because of the Sun’s rays, which is again also properly called ‘hiding’; then there is also the ‘acrony-
chal’ [setting] when once the Sun has risen, a star on the opposite side sets). Interestingly, here Theon
uses phausis (eadotg), ‘illumination’ for first visibility and krupsis (xpuyig), ‘hiding’, for last visibility.
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read and understand them, at least in the descriptive parts. In fact, Greek astronomi-
cal terminology is characterized by what I call ‘etymological transparency’. Because
of its transparency, this terminology is often more precise and clearer than ours. At
the same time, Greek astronomers strove toward building this (intelligible) terminol-
ogy in the most precise way, as proven by the example of Ptolemy grappling with de-
fining and re-defining ‘phaseis’ on the basis of its etymology, which clearly exclude
the ‘true’ phases, which are in fact invisible, and so they cannot be ‘appearances’ (i.e.,
phaseis). In other words, an ‘invisible phase’ is nonsense to a Greek astronomer, while
it is a reality for a modern one.

Second, the terminology used to express positions of the stars in the sky reflects
another important aspect of Greek astronomy: its obsession with tracking the motions
of the heavenly bodies. It is often said that while modern astronomy is concerned
with the nature of celestial bodies and the physical processes occurring in them, an-
cient astronomy is concerned with their motions, and this is so because their instru-
ments and physical understanding only allowed them to measure and study their
motions. This is no doubt true, and the language they used to express those concepts
clearly reflects this interest: heavenly bodies are described in relation to each other,
some preceding and some trailing, or in relation to important reference points, most
often the south meridian.

Third, in addition to being ‘positionally’ significant, Greek astronomical terminol-
ogy can also express important perceptible (to us) characteristics of the celestial bodies.
Star phases are described by their names in a way that makes it easier to visualize the
specific moment in the sky relative to the Sun’s and star’s positions. Similarly, the celes-
tial circles have names that clearly connect them to the Sun’s motion in the sky and to
specific seasonal or temporal changes on the Earth, making these geometrical abstrac-
tions of the celestial sphere much more evident. Moreover, the cardinal points are
named after celestial phenomena (a constellation pointing to the north or the position
of the Sun in the sky) or winds — again, phenomena perceptible by people.

Fourth, by defining and re-defining a full-fledged system of terms for star phases,
Ptolemy presents himself as the one who finally systematized a field that started in the
fourth century BCE but was never precisely defined until his day. This is indeed
Ptolemy’s role in Greek astronomy in general — yet the example of star phases has
shown that Ptolemy not only systemized astronomy as a science but also provided it
with a better language to express its content. In other words, Ptolemy became an auc-
toritas not only because he had written the Almagest but also because he had created a
specific and precise terminology to name astronomical concepts. The way he presents
these definitions in the Almagest is also proof of his authorial attempt. Although written
in continuous prose, the discussion of star configurations and varieties is almost a list
with bullet points, lending itself to easy tabulation. This stylistic choice, where there is
no discussion but just definitions one after the other, makes this systematization even
more authoritative. Only in the Phaseis, which seems to be addressed to a more general
audience, is Ptolemy more interlocutory and inclined to discuss his definitions, yet the
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aim is always the same: to impose his own system, both of scientific concepts as well as
of terminology.

Fifth, the detailed analysis of the star phases has shown another aspect of astro-
nomical terminology: its systematic nature. The specific obsession with defining a full
set of names and definitions is of course connected with the importance of stellar
phases in ancient astronomy. The calculation of star phases needed trigonometrical
concepts that were not trivial (and explained by Ptolemy in Synt. 8.5-6), yet its results
were not limited to highly technical treatises such as the Almagest; they were also
used in parapégmata (like the one that follows in the Phaseis), a much more popular
genre. The example of star configurations and phases has shown how an entire vocab-
ulary with its own taxonomy was built up over the centuries (from Autolycus to
Ptolemy) to clarify and name phenomena that were key to the science of that time.**
They were also important for the common people, since stellar phases were connected
to the farming calendar. The modern version of this vocabulary is not as precise be-
cause we are far less interested in these phenomena. In this respect, this is a clear
instance where interest creates language. Greek astronomical terminology for stars
and their motions reflects the interests of its users: the precise description of the phai-
nomena, their geometrical interpretation, and their use to measure time and predict
seasonal changes.

Bibliography
Texts Quoted

Achilles, Isag.: Di Maria, G. 2012. Achillis quae feruntur astronomica et in Aratum opuscula. Editio altera
emendatior. Puurs, Belgium.

Autol. Ort. et Occ.: Aujac, G. 1979. Autolycos de Pitane, La sphére en mouvement. Levers et couchers héliaques.
Testimonia. Texte établi et traduit par Aujac G.; avec la collaboration de Brunet J. P.& Nadal, R. Paris.

Gem. Isag.: Aujac, G. 1975. Géminos, Introduction aux phénoménes. Paris.

Ptol. Geog.: Miiller, K. 1883-1901. Claudii Ptolemaei Geographia, 2 vols. Paris.

Ptol. Synt.: Heiberg, J.L. 1898-1903. Claudii Ptolemaei Syntaxis Mathematica. Leipzig.

Theon, Exp.: Hiller, E. 1878. Theonis Smyrnaei philosophi Platonici expositio rerum mathematicarum ad
legendum Platonem utilium. Leipzig.

48 On some principles of technical taxonomy, see Alinei 1991.



The Language of Astronomy =—— 39

Secondary Literature

Alinei, M. 1991. “Metodologia per la costruzione di un lessico tematico”. In: P. Radici Colace and
M. Caccamo Caltabiano, eds. Atti del I seminario di studi sui lessici tecnici greci e latini (Messina, 8-10
Marzo 1990). Messina, 31-45.

Berggren, J.L. and Jones A. 2000. Ptolemy’s Geography: An Annotated Translation of the Theoretical Chapters.
Princeton, NJ.

Bowen, A.C. 2020. “The Directions and Names of the Winds: A Translation of [Aristotle], Ventorum situs et
nomina”. In: Interpretation: Sources and Studies in the History of Science Series A4, 1-17.

Evans, J. 1998. The History and Practice of Ancient Astronomy. New York.

Evans, J. and Berggren J.L. 2006. Geminos’s Introduction to the Phenomena: A Translation and Study of a
Hellenistic Survey of Astronomy. Princeton, NJ.

Fluck, H.-R. 1996. Fachsprachen: Einfiihrung und Bibliographie. Tiibingen.

Fogen, T. 2003. “Metasprachliche Reflexionen antiker Autoren. Zu den Charakteristika von Fachtexten und
Fachsprachen”. In: M. Horster and C. Reitz, eds. Antike Fachschriftsteller: Literarischer Diskurs und
Sozialer Kontext. Stuttgart, 31-60.

Jones, A. 1999. Astronomical Papyri from Oxyrhynchus (P. Oxy. 4133-4300a), Edited with Translations and
Commentaries. Philadelphia, PA.

Jones, A. 2016. “Translating Greek Astronomy: Theon of Smyrna on the Apparent Motions of the Planets”.
In: A. Imhausen and T. Pommerening, eds. Translating Writings of Early Scholars in the Ancient Near
East, Egypt, Greece and Rome. Methodological Aspects with Examples. Berlin/Boston, 465-506.

Kelley, D.H. and E.F. Milone. 2011. Exploring Ancient Skies. A Survey of Ancient and Cultural Astronomy.

New York.

Langslow, D.R. 2000. Medical Latin in the Roman Empire. Oxford.

Lehoux, D. 2007. Astronomy, Weather, and Calendars in the Ancient World: Parapegmata and Related Texts in
Classical and Near Eastern Societies. Cambridge, UK/New York.

Neugebauer, 0. 1975. A History of Ancient Mathematical Astronomy. New York.

Neugebauer, O. and van Hosen H.B. 1959. Greek Horoscopes. Philadelphia.

Rehm, A. 1916. Griechische Windrosen (Sitzungsberichte der philosophisch-philologischen und historischen
Klasse der Kgl. Bay. Akademie der Wissenschaften zu Miinchen). Miinchen.

Roelcke, T.D. 2020. Fachsprachen. Berlin.

Schironi, F. 2019. “Naming the Phenomena: Technical Lexicon in Descriptive and Deductive Sciences”. In:
A. Willi, ed. Formes et fonctions des langues littéraires en Gréce ancienne: Neuf exposés suivis de
discussions. Entretiens sur L’antiquité classique (tome LXV). Vandoeuvres-Genéve, 227-278.

Schironi, F. forthcoming. Hipparchus of Nicaea, Exegesis of the Phaenomena of Eudoxus and Aratus: Edition,
Translation, and Commentary. Abingdon.

Toomer, G.J. 1984. Ptolemy’s Almagest. New York.

Willi, A. 2003. The Languages of Aristophanes: Aspects of Linguistic Variation in Classical Attic Greek. Oxford/
New York.






