A textual note on Hipparchus In Arat. et Eudox. 1.3.5-12

Alexander Jones

(This is an unpublished, informal writing-up dating from 2019 of a conjecture I thought
of in the early 1990s (1991?) after reading A. C. Bowen and B. R. Goldstein, "Hipparchus'
Treatment of Early Greek Astronomy: The Case of Eudoxus and the Length of Daytime,"
Proceedings of the American Philosophical Society 135.2, 1991, 233-254.)

Hipparchus In Arat. et Eudox. 1.3.5-12, ed. Manitius 26-28.
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In the first place Aratus seems to me not to know the inclination of the cosmos,
supposing that in the regions around Greece it is such that the greatest day has the

same ratio to the least as 5 has to 3. For he says on the topic of the summer tropic
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(circle):

If it is measured out, so far as possible, into eight, five are turned in the sky and

above the Earth, and three in the other extremity.
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He is in accord that in the regions around Greece the gnomon has the ratio to its
equinoctial shadow that 4 has to 3. But there, the greatest day is 14 equinoctial hours
and approximately three fifths, and the elevation of the pole is approximately 37°.
Where the greatest day has the ratio to the least that 5 has to 3, there the greatest day
is 15 hours, and the elevation of the pole is approximately 41°. Obviously the aforesaid
ratio of the greatest day to the least cannot subsist in the <regions> around Greece, but

rather in those around the Hellespont.
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But Aratus did not write an opinion concerning these things on his own
authority, but he was also following Eudoxus about this. Even if he had written on his
own authority, since he doesn't clarify in which <regions> the aforesaid inclination of
the cosmos subsists, perhaps he might have evaded the charge. But Attalus by all
consent is ignorant when he says that in the regions around Greece the greatest day
has the ratio to the least that 5 <has> to 3. For he first sets out the verses on the
summer tropic (circle), and supplements this: "He makes it evident through this that he
has composed the entire treatise in the regions around Greece; for with them the

longest day is to the smallest night as 5 to 3."
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My version of lines 13-21:
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For mAnv énei cf. 2.2.24, Manitius 148 line 17. This was obviously the original text here too,
transmitted with a trivial orthographical distortion in the manuscript tradition. Manitius
emends the éni (énei) to mAjv and mispunctuates to join the clause to the preceding instead of
the following sentence, because he supposes that the subject of cuvrerdayaot and Sinuaptikaot is
Philippos et al. whereas it is surely Aratus et al. The insertion of 00V is therefore also
unnecessary. Neugebauer's suggested emendation of 12 to 11 is attractive, though not for the
primary reason he gives, but rather because in the context Hipparchus must be talking about a
ratio applicable to Greece and that is close to 14 3/5:92/5.11:7=142/3:91/3, whereas 12: 7 =
15.16 : 8.84 which is even more extreme than 5 : 3. I also wouldn't see a ratio of 11 : 7 as necessarily

evidence of Babylonian influence. For any ratio M : m between 1.553 and 1.583, i.e. between M =



14.6 and M = 14.7 (excellent for central mainland Greece), 11 : 7 is an optimal approximation as a

ratio of small whole numbers.

One might wonder the more, how on Earth he failed to notice this, since in his other
compilation Eudoxus sets it out differently and writes that the segment of the tropic
(circle) above the Earth has the ratio to the (segment) below the Earth that 12 (117)
<has> to 7, and those around Philippos and many others have recorded similarly to him.
But since they have composed the simultaneous risings and simultaneous settings of
the asterisms as having been observed in the regions around Greece, but erred with
respect to the inclination of these regions, we shall dismiss this ignorance and examine

their entire composition in relation to the horizon in Greece.



