Body and Cosmos

Studies in Early Indian Medical and Astral Sciences
in Honor of Kenneth G. Zysk

Edited by

Toke Lindegaard Knudsen
Jacob Schmidt-Madsen
Sara Speyer

LEIDEN | BOSTON

For use by the Author only | © 2021 Koninklijke Brill NV



Contents

Preface 1x
List of Figures and Tables  x11

PART 1
Introduction

1 Kenneth G. Zysk and the University of Copenhagen 3
Erik Reenberg Sand

2 Kenneth G. Zysk as the Narains Remember Him g9
Kamal Sheel

PART 2
History of Medicine

3 Agni and Soma Revisited: A Primordial Ayurvedic Concept? 15
Vitus Angermeier

4  Humoral Constitutions in the Carakasamhita 33
Philipp Maas

5  Diachronic Migration of Ancient Indian Medical Literature: Divisions
and Paratextual Elements in the Carakasamhita 52
Cristina Pecchia

6 A New Translation of Carakasamhita, Vimanasthana, Chapter 1, Based
on the Vienna Critical Edition 77
Dominik Wujastyk

7 On the Textual History of the Susrutasamhita, (2): An Anonymous
Commentary and Its Identified Citations 110
Andrey Klebanov

8  On Attaining Special Powers through Rasayana Therapies in Sanskrit

Medical Literature 140
Dagmar Wujastyk

For use by the Author only | © 2021 Koninklijke Brill NV



VI CONTENTS

9  Karman, Prayascitta, and Disease: A Reading of the Karmavipaka
Digression in Madhavacarya's Parasaramadhaviya 166
Mikael Aktor

10 Plagues and Brahmins: Did a Combination of Epidemics and Ideology
Empty India’s Cities? 184
Johannes Bronkhorst

11 Allegory and History, Life and Embodiment 209
Anthony Cerulli

PART 3
Astral Sciences

12 The Ritualization of Omens in Late Vedic Ritual: A Consideration of
Early Evidence 235
Marko Geslani

13 The Ramayana and the Yugas 250
Luis Gonzdlez-Reimann

14 The Size of the Universe in Indian Astronomy 267
Michio Yano

15 Trigonometry through Geometry: Bhaskaracarya’s Generation of
Sines 279
Krishnamurthi Ramasubramanian and Clemency Montelle

16 Mathematics and Presentation of Eclipse Diagrams in Sanskrit
Astronomy 304

Kim Plofker

17 Numerical Systems Followed in Grantha Manuscripts 315
Saraju Rath

For use by the Author only | © 2021 Koninklijke Brill NV



CONTENTS

PART 4

Interactions across Culture and Time

18

19

20

21

Inventing the Pothi: The Adoption and Spread of a New Manuscript
Format in Indian Buddhism 343
Stefan Baums

Indian Physicians in Greco-Roman Literature? 363
Klaus Karttunen

Greco-Indian Astrological Theories on Conception and Childbirth:
Chapters Three and Four of Minaraja’s Vrddhayavanajataka 369
Bill M. Mak

Modern Samkhya: Plurality of Samkhya Traditions in Modern
India 408
Knut A. Jacobsen

The Works of Kenneth G. Zysk 421
Index 429

VII

For use by the Author only | © 2021 Koninklijke Brill NV



CHAPTER 14
The Size of the Universe in Indian Astronomy

Michio Yano

1 Aryabhata’s Cosmology*
In Aryabhatiya 315-6, Aryabhata says:

bhanam adhah sanaiscarasuragurubhaumarkasukrabudhacandrah |
tesam adhas ca bhumir medhibhuta khamadhyastha || 15

saptaite horesah Sanaiscaradya yathakramam sighrah |
Stghrakramac caturtha bhavanti suryodayad dinapah |] 16

Below the asterisms are Saturn, Jupiter, Mars, the sun, Venus, Mercury,
and the moon. Below them is the earth that stays in the middle of the sky
like a central pillar (of everything).

These seven are the Lords of hours, beginning with Saturn, in the order
of [increasing] speed. The [every] fourth from this order of speed are the
Lords of the days [which begin] from sunrise.

In order to get the order of planetary weekdays, the seven planets must be
arranged in the order prescribed here by Aryabhata. This order presupposed
that the concentric orbs of the planets were below the sphere of asterisms.
In Greek cosmology, the idea of concentric spheres was first conceived by
Eudoxus, then supported by Aristotle, and it continued to be the main cos-
mography until the time of Copernicus. However, it took a long time before
the order of the planets was fixed around the beginning of the first millennium.
The order was established shortly before Ptolemy (ca. 150 CE), but he says noth-
ing about the weekday, even in his book on astrology, Tetrabiblos. Arybabhata
associated this order with the angular velocity of the planets, Saturn being the
slowest and the moon the fastest. The linear speeds of all the planets were con-
sidered to be the same (see below). When we count every fourth planet thus

* This paper was prepared for the international workshop Cosmos, East and West: Astral Sci-
ences in South and East Asia and Their Interaction with the Greco-Roman World, held on Febru-
ary 27, 2017, at New York University.
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268 YANO

arranged, we get the order of weekdays beginning with Saturday. This is because
the seven planetary gods, beginning with Saturn, are assigned as the Lord of 24
hours (horesa), and the Lord of the first hour of the day is also the Lord of the
day (dinapa).

The weekday became one of the most important elements in Indian astrol-
ogy after the introduction of Hellenistic astronomy and astrology. In Sanskrit
astronomical texts, planets are always enumerated and described in the order
of the weekdays. Thus, when they say “those beginning with Mars” (bhaumadi),
they mean the five star-planets in the order of the weekdays.

The size of the sky is well defined by Aryabhata. The basic size is that of the
moon’s orbit. In Aryabhatiya 1.6 he says:

Sasirasayas tha cakram te amsakalayojanani yavariagunah |
pranenaiti kalam bham khayugamse grahajavo bhavamse rkah || 6

A circle multiplied by 12 is the moon’s signs. These multiplied by 30, 60,
10 are [respectively,] degrees, minutes, and yojanas. The earth! moves one
minute in one prana. The circumference of the sky [in yojanas] divided
by the rotations of a planet in a yuga is the [orbit of the] planet’s motion.?
The [orbit of the] sun is a sixtieth part of the circumference of the aster-
ism.

This verse is better understood with Aryabhatiya 3.12:

Sastya suryabdanam prapurayanti graha bhaparinaham [
divyena nabhahparidhim samam bhramantas svakaksyasu [ 12

By sixty solar years planets fulfill the circumference of the asterism. Re-
volving equally in their own orbits, they [fulfill] the circumference of the
sky by one divine [year].

First of all, the circumference of the lunar orbit (C,,) is 12 x 30 x 60 x 10 = 216,000
yojanas. The moon’s sidereal rotations in a yuga (R,,) are 57,753,336. Therefore,
the moon travels C,,x R,, = 12,474,720,576,000 yojanas in a yuga consisting of
4,320,000 human years (called “one divine [year]” in 3.12). This is also the cir-

1 Our text reads bham (“asterism”) but in Brahmagupta’s quotation (BSs 11.17) of this verse he
reads bhith (“earth”). This is one piece of evidence supporting Aryabhata’s theory of the rota-
tion of the earth.

2 Ifollowed Shukla’s 1976 translation when translating grahajava.
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THE SIZE OF THE UNIVERSE IN INDIAN ASTRONOMY 269

TABLE 14.1 Circumference and distance of the planets in yojanas accord-

ing to Aryabhata
R, C; Distance

Moon 57,753,336 216,000 34,377
Mercury 17,937,020 695,473 110,688
Venus 7,022,388 1,776,421 282,726
Sun 4,320,000 2,887,667 459,585
Mars 2,296,824 5,431,292 864,415
Jupiter 364,224 34,250,133 5,451,065
Saturn 146,564 85,114,493 13,546,361
Asterism 72,000 173,260,008 27,575,122
Sky (Cy) 12,474,720,576,000

cumference of the sky (C,) (nabhahparidhi) in yojanas. It is presupposed that
all the planets travel the same linear distance in a yuga. In other words, C; x R; =
C, is constant. Since the number of civil days in a yuga is 1,577,917,500 accord-
ing to Aryabhata’s school (Aryapaksa), the constant daily motion in ygjanas of
all the planets is 12,474,720,576,000/1,577,917,500 = 7,905.

Thus, for example, in the case of the sun, whose rotations in a yuga are
4,320,000, its circumference (C,) is C,/R, = 2,887,666 4/5 yojanas. This means
that the distance of the sun from the earth is C,/2m ~ 459,585 yojanas (with
Aryabhata’s value of 7 = 62832/20000 = 3.1416).

In table 14.1 T have shown the rotations of planets in a yuga (R,) according to
Aryabhata, the resulting circumference (C, rounded) of their orbits, and their
distance (C;/2r) from the earth. These are remarkably different from the “dis-
tances” of planets in the Puranas which are shown in table 14.2.3

According to Aryabhata, the radius of the earth is 1,050/2 = 525 yojanas
(Aryabhatiya1.7). Therefore, using the radius of the earth (r,) as a unit, we can
express the distance of the moon as 34,377/525=65.48 r, and that of the sun as
459,585/525= 875.4 1,. The circumference of the sphere of the asterisms (bha-
parinaha) is 60 times that of the sun (cf. Aryabhatiya 1.6 and 3.12 above) (i.e.,
173,260,008 yojanas). This means that the distance of the fixed stars from the
earth is 173,260,008/2m = 27,575,122 yojanas = 52,524 1.

3 See Willibald Kirfel, Die Kosmographie der Inder nach Quellen dargestellt (Hildesheim-Zurich-
New York: Georg Olms Verlag, 1990): 128.
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270 YANO

TABLE 14.2 Distance of the planets
in yojanas according to
the Puranas

Sun 10,000
Moon 20,000
Asterism 30,000
Mercury 50,000
Venus 700,000
Mars 900,000
Jupiter 1,100,000
Saturn 1,300,000
Saptarsi 1,400,000
Pole Star 1,500,000

TABLE 14.3 Distances from the earth inr,

Moon Sun Asterism

Ptolemy 48 1,210 20,000
Aryabhata  65.48 875.4 52,524

Now we can compare the Indian numbers with those given, for example, by
Ptolemy (table 14.3). According to his Planetary Hypothesis,* the mean distance
of the moon from the earth in the unit of the earth’s radius (r,) is 48. The mean
distance of the sun is 1,210 r,, and that of the fixed stars of the first magnitude
is 20,000 r,. These are not much different from the Indian values mentioned
above. The only difference is that in Greek cosmology nothing seems to be
beyond the sphere of the asterism, while in India they wanted to keep the huge
size of the sky (akasa or kha) as the dwelling place of Brahman.

Bhaskara1 (fl. 629 CE), the earliest commentator of the Aryabhatiya, thought
that the sky (@kasa) is limitless (aparimita) but that one can put a boundary on
it. Commenting on Aryabhatiya 1.6, he says:

4 See Bernard R. Goldstein, “The Arabic Version of Ptolemy’s Planetary Hypotheses,” Transac-
tions of the American Philosophical Society, New Series 57, no. 4 (1967): 11, Table 1, and Otto
Neugebauer, History of Ancient Mathematical Astronomy (Springer-Verlag: 1975), 922, Table 26.
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THE SIZE OF THE UNIVERSE IN INDIAN ASTRONOMY 271

As far the place of the sky that the rays of the sun illuminate entirely, so
far is the place of the circumference of the globe of the sky (khagola),
[namely] the orb of the sky (khakaksya). Otherwise, since the sky is lim-
itless, telling the size of the sky is not appropriate.

Aryabhata declares at the end of the first chapter of the Aryabhatiya (113):

dasagitikasutram idam bhiigrahacaritam bhaparijare jiatva |
grahabhaganaparibhramanam sa yati bhittva param brahma || 13

One who knows the aphorism of [the chapter called] Dasagitika (consist-
ing of ten Giti meter verses) on the motion of the earth and the planets in
the cage of the asterisms, after breaking through the passage of the plan-
ets and asterisms, arrives at the highest Brahman.

As mentioned above, the diameter of the earth is only 1,050 yojanas accord-
ing to Aryabhata. Yojana is a unit of length that is most commonly used in
astronomical texts as well as in Puranas. Aryabhata defines it saying “a yojana
is 8,000 purusas.”® The purusa (here nyr means “man”) is a unit of length that
was used since the time of the Sulbasiitras, manuals for constructing sacrificial
altars. Its length is measured from the tip of the extended hands of a stand-
ing man, for whom the sacrifice is performed, to the ground. It depends on
the person, but let us assume that a purusa is about 1.8 m. Then, one yojana
is about 14.4km. Thus, Aryabhata’s diameter of the earth would be about 15,120
(1,050x14.4) km, which is not much different from the modern value
(12,756 km). Such a small size for the earth was very much contradictory to
the cosmology of the Puranas. Thus, when commenting on Aryabhatiya 1.7,
Bhaskara I rejects the Puranic point of view.

Since the size of the earth is very close to reality, the mountains on it should
also be also close to reality. Thus, Aryabhata says that Mt. Meru is only one
yojana high? on two occasions, namely, Aryabhatiya 1.7 and 4.11.8 Stating the

5 yavantam akasapradesm raver mayitkhah samantad dyotayanti tavan pradesh khagolasya
paridhih, khakaksya. anyatha hi aparimitatvad akasasya parimanakhyanam na upapadyate.
(translation of Shukla, 26—7).

Aryabhatiya 1.7a: nrsiyojanam.

This is less than two times the height of the highest mountains in the Himalayas.

~N o

8 Aryabhatiya 1.7b: ka meroh, “(The height of) Meru is one yojana” Aryabhatiya 4.11: meruh
yojanamatrah, “Meru is only one yojana” Mt. Meru was thought to be spherical in Aryab-
hata’s school.
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272 YANO

same import twice is very exceptional in Sanskrit verse texts, and Aryabhata in
particular was greatly concerned with the brevity of expression.® He probably
wanted to stress the inevitable difference from the traditional view.

In Puranic cosmography, the height of the cosmic mountain Meru is 84,000
yojanas above and 16,000 ygjanas below the earth.1° Followers of Aryabhata
should have been seriously concerned with the difference between the cos-
mography of the Puranas and that of mathematical astronomy. Bhaskara I
was the first defender of Aryabhata’s view. In his commentary on Aryabhatiya
1.7 he says, ‘I will explain it (later) in the commentary on (the verse) begin-
ning with ‘Meru is only one yojana’” (Aryabhatiya 4.11). Unfortunately, all the
manuscripts of Bhaskara I's commentary break off toward the end of Aryab-
hatiya 4.6. But we have Somesvara’s commentary (eleventh-twelfth century
CE), which is a kind of summary of Bhakara 1's text. Commenting on Aryab-
hatiya 4.11, Somesvara says:

Meru is said to be of the size of 100,000 yojanas by those who believe in
Puranas. This is devoid of reason. [From Lanka to the center of Meru there
are not even 1,000 yojanas].1!

Further he adds:

Further, if Meru is of a big size the stars north of Meru can't be seen
because they are blocked by the summit of Meru.1

Aryabhata does not say how he calculated the diameter of the earth, but
Bhaskara 1, commenting on Aryabhatiya 1.7, gives two methods. One is by
“the elevation of the pole” (aksonnati), namely, the geographical latitude. He
discusses the actual distance in yojanas between Lanka, Kanyakumari, and
Ujjayini. They were regarded as on the same meridian, and the differences in

9 Michio Yano, “Oral and Written Transmission of Exact Sciences in Sanskrit,” Journal of
Indian Philosophy 34, no.1-2 (2006):147.

10  For example, Agnipurana 108.3, Visnupurana (202.8 in the e-text; translation of Wilson,
16), and Varahapurana 75.54. See Kirfel, Die Kosmographie der Inder, 93.

11 atha pauranikair laksayojanapramano meruh pathyate tad yuktirahitam/ [lankato yavad
merumadhyam tavad yojanasahasram api na ast]. The part in the square brackets is sup-
plied in Shukla’s text and translation. A similar argument is given in Bhaskara 1's commen-
tary on Aryabhatiya 1.7.

12 kim cayadi mahapramano meruh syad merusikharantaritatvad bhavad uttarena taraka na
drsyeran (translation of Shukla, 262).
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THE SIZE OF THE UNIVERSE IN INDIAN ASTRONOMY 273

their geographical latitudes were known by the altitude of the north pole. This
method should have been the same as that of Eratostenes.!3

The other method is by “mathematical computation” (ganita).!* Accord-
ing to Bhaskara I, the maximum longitudinal parallax (7,,,,) of the moon is
52'30". The mean distance of the moon (p,,) from the earth is 34,377 yojanas
(table 14.1). The radius of the earth (r,) is obtained by: r, = sin 7, x p,, = sin
52'30" x 34,377 = 525. Therefore, the diameter of the earth is 1,050 yojanas.

In this way, Indian astronomers had to reduce the size of the earth as well as
that of Mt. Meru to an extreme degree.

On the other hand, they wanted to keep, or even increase, the huge size of the
sky or Brahman'’s world. Of course, there is no astronomical problem whichever
size the sky or heaven may be. Brahman’s world is sometimes referred to
as the Brahmanda, or the Egg of Brahman, in the traditional cosmography.!®
Astronomers also use this word.

2 Brahmagupta

In his Brahmasphutasiddhanta, composed in 628 CE, Brahmagupta (b. 598
CE) gives the number of rotations of planets in a kalpa consisting of
4,320,000,000 years,'6 which is 1,000 times that of a yuga. The rotations of the
moon in a kalpa is R;,,=57,753,300,000.17

Moreover, he says (Brahmasphutasiddhanta 21.11):

ambarayojanaparidhih $asibhaganah sunyakhakhajinagnigunah |
yasya bhaganair vibhaktas tatkaksa'rko bhasastyamsah || 1

The rotations of the moon (in a kalpa) multiplied by 324,000 is the cir-
cumference of the sky in yojanas. When it is divided by the rotations of
a planet, [the result is] the orbit (kaksa) of the planet. The [orbit of the]
sun is one sixtieth of [that of] the asterism.

13 Neugebauer, History of Ancient Mathematical Astronomy, 652 ff.

14  Bhaskara I and Aryabhatiya 1.7 (translation of Shukla, 29): bhivydasah ganitendapi ane-
tum Sakyate, “The diameter of the earth can be obtained by mathematical computation,
too.”

15 For example, Saryasiddhanta, 12.29.

16  Brahmasphutasiddhanta 115—24.

17  Brahmasphutasiddhanta 1.16.

For use by the Author only | © 2021 Koninklijke Brill NV



274 YANO

He thought that one minute of the moon’s orbit is 15 yojanas. Thus, the
moon’s orbit C,, is 360x60x15 = 324,000 yojanas. Accordingly, the circumfer-
ence of the sky (ambara) became C, = R,,xC,, =18,712,069,200,000,000 yojanas,
which is about 1,500 times that of Aryabhata. This number is found in the
Paitamahasiddhanta of the Visnudharmottarapurana 3.5.'® The same number
is called the “yojanas of the circumference of the orbit of the sky” in Prthi-
dakasvamin’s commentary on the Brahmasphutasiddhanta.

With the modern value of 7,20 the radius of the cosmic sphere, or the dis-
tance from the earth to the end of the sky, according to Brahmagupta, is C;/2m
= 2,978,111,344,537,815 yojanas = 42,884,803,361,344,536 km.2!

The Suaryasiddhanta (ss1.30) gives a slightly different number of rotations of
the moon in a kalpa: R,, = 57,753,336,000. The moon’s orbital circumference is
324,000 yojanas. Thus, C, =18,712,080,864,000,000 yojanas.??

3 Al-Birani

Al-Birani (973-1050 CE),?3 referring to Brahmagupta, says that “the number of
the yojana of the sphere of zodiac™?* is 18,712,069,200,000,000. On another

18  Pingree, “The Paitamahasiddhanta of the Visnudharmottarapurana,” Adyar Library Bul-
letin 3132 (1967-1968) offers an English translation based on the text published by
P.V. Dvivedin. He introduced new numbering of chapters 3—9 which correspond to chap-
ters 168-174 of the second khanda of the Visnudharmottarapurana. The relevant part of
the latter (printed by Nag publishers) is very corrupt. Pingree argues that the Paitama-
hasiddhanta is dated at about 450 CE and that it is the oldest text of the Brahmapaksa;
therefore, it must predate Brahmagupta. But his argument is not very convincing. There is
some evidence that the Visnudharmottarapurana, or at least some parts of it, is posterior
to Aryabhata.

19  khakaksaparidhiyojana. Cf. Setsuro Ikeyama, ‘Brahmasphutasiddhanta (ch. 21) of Brah-
magupta with Commentary of Prthadaka, Critically Edited with English Translation and
Notes,” Indian Journal of History of Science 38, nos. 1—4 (2003): S184 and $185. Here kaksa
(orbit) is the same as kaksya.

20  Brahmagupta uses V1o as the value of m.

21 Forthe sake of comparison, I expressed the size of the sky according to the modern under-
standing. Brahmagupta’s distance would be about 4,532 light years, one light year being
460,730,472,580.8km.

22 This number is given in Kirfel, Die Kosmographie der Inder, 173.

23 See Michio Yano, “al-Birani,” in The Encyclopedia of Islam Three, eds. Gudrun Krimer,
Denis Matringe, John Nawas, and Everett Rowson (Leiden and Boston: Brill, 2013), 50—
56.

24  See al-Birani’s Kitab fi tahqiq ma li--Hind: Eduard Sachau’s English translation, 1.224; Ara-
bic text in Sachau’s edition, 10o; Hyderabad edition, 183.
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occasion, he says “Brahmagupta calls this number the yojanas of the ecliptic.?5
In the next paragraph he refers to the view of a “Pulisa” whose reckoning is
based on yugas instead of kalpas. Thus, the product of the lunar orbit and the
moon’s rotations in a yuga is 18,712,080,864,000, exactly one thousandth of the
Suryasiddhanta’s number. He calls this “yojanas of heaven.”26

It seems that al-Birani was impressed by the huge size of the heavens in
Indian astronomy, especially since he was extremely familiar with the mod-
erate size of the heavens in Greek astronomy.

In this context, it would be interesting to hear al-Biriini’s words:

Brahmagupta says in the first chapter?” of the Brahma-siddhanta, where
he enumerates the heavens, placing the moon in the nearest heaven, the
other planets in the following ones, and Saturn in the seventh: “The fixed
stars are in the eighth heaven, and this has been created round in order
to last for ever, that in it the pious may be rewarded, the wicked be pun-
ished, since there is nothing behind it.” He indicates in this chapter that
the heavens are identical with the spheres, and he gives them in an order
which differs from that of the traditional literature of their creed, as we
shall show hereafter in the proper place. He indicates, too, that the round
can only be slowly influenced from without. He evinces his knowledge of
the Aristotelic notions regarding the round form and the rotating motion,
and that there is no body in existence behind the spheres.?8

I cannot find any of Brahmagupta’s words that correspond to al-Birani’s quo-
tation. What he meant by “heavens” is probably kaksas. Kaksa also means the
“orbit” of the planets and can be used in plural form. We have another word,
kha, for heaven that is always used in the singular form and designates empty
space. The “fixed stars” are bhas or naksatras. Anyway, it is interesting to hear
from him that “the heavens” are identical with “the spheres.” More interesting
is that al-Birtni thought there was an Aristotelian origin to the Indian concept
of a circular sky.

25  See al-Birani’s Kitab fi tahqiq ma li-l-Hind: Eduard Sachau’s English translation, 11.71; Ara-
bic text in Sachau’s edition, 236; Hyderabad edition, 402.

26  See al-Birani’s Kitab fi tahqiq ma li-l-Hind: Eduard Sachau’s English translation, 11.72; Ara-
bic text in Sachau’s edition, 237; Hyderabad edition, 404.

27  What al-Biriini means by the “first chapter” is chapter 21 (Goladhya) of the modern edi-
tions. See Ikeyama, ‘Brahmasphutasiddhanta (ch. 21) of Brahmagupta.”

28  See al-Birani’s Kitab fi tahqiq ma li-I-Hind: Eduard Sachau’s English translation, 1.223—224;
Arabic text in Sachau’s edition, 110, line 4 ff.
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The “traditional literature” here means the Puranas. In fact, al-Birani refers
to the Visnupurana for the distances of the heavenly bodies, which is exactly
the same as table 14.2 above.2?

4 Survival of Puranic and Buddhist Cosmology

In an earlier article3° I argued that there were five stages of the development of
the concept of graha as heavenly bodies. The Puranic texts belong to the fourth
stage, namely, a group of seven or nine grahas was established, although the
order of enumeration was not yet fixed. This stage is evidenced in table 14.2
above. The relative position of the inferior and superior planets was known,
but the sun is closer to the earth than the moon, and the asterisms (rnaksatras)
are next to the moon because they are the abode of the moon.

The Puranas are of an encyclopedic nature and some of them incorporated
new elements of astronomy and astrology that had Hellenistic origins. Still, the
older elements were not discarded. The Visnudharmottarapurana mentioned
above is a typical example. Its date was a little later than Aryabhata and almost
contemporary with the establishment of the Buddhist cosmology®! by Vasu-
bandhu (fl. fourth—fifth century cE) in his Abhidharmakosabhasya. Especially
popular among Buddhists was the Lokaprajiiaptyabhidharmasastra, which sur-
vived in a Chinese translation (1Lt B2 25w, Lishiapitanlun) by Paramartha
(&, Zhendi, 499-569CE)3? as well as in a Pali translation, Lokapaririatti.33
The Chinese translation was very popular and extensively used by a Japanese
Buddhist Entsu ([Ji#, 1754-1834 CE) when he tried to defend Buddhist cos-
mology in the Bukkoku Rekishohen ({/|E|f&524R) against the newly introduced
Western cosmology in the Edo period.

29  Seeal-Birani’s Kitab fi tahqiq ma li-l-Hind: Eduard Sachau’s English translation, 1.238. Sim-
ilar numbers are found in the Vayupurana 53.95c—97d, but the text is very corrupt.

30  Michio Yano, “Planet Worship in Ancient India,” in Studies in the History of the Exact Sci-
ences in Honor of David Pingree, eds. Charles Burnet et al (Leiden and Boston, 2004),
331-348.

31 For Buddhist cosmology, see Akira Sadakata, Indo Uchuron Taizen (Tokyo, 2011).

32 Paramartha was born in Ujjayini, the center of astronomy, and he knew about Aryabhata’s
theory of the rotation of the earth on its axis, which he refutes. Cf. Sadakata, Indo Uchuron
Taizen, 243.

33  Takao Hayashi, “On the Chapter on the Measurements of the World in the Lishiapitan-
lun,” The Science and Engineering Review of Doshisha University 49, no. 4 (2009): 3-8 and
“A Study of the Chapter on the Motions of the Sun and Moon in the Lishiapitanlun,” South
Asian Classical Studies 8 (2013): 1-50.
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