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Abstract

This paper tries to put aside all the religious clothing and various folk myths
and legends!, only from the angle of modern science to interpret the cosmology
expounded by the Sutras? more than 2500 years ago. First, we assume that the
Buddha of more than 2,500 years® ago had only the astronomical and geographic knowledge
of ordinary people of his time and place, such as the flat-earth theory that we live on a huge
flat surface. Secondly, we make a strict logical deduction according to this hypothesis and
the description of Buddhist sutras, in order to test whether the description of Buddhist sutras
meets this hypothesis. However, in the rigorous reasoning described by the Buddhist scrip-
tures, we gradually overturn this assumption. Finally, thanks to modern science, we are
surprised to find that the Buddha’s knowledge of the structure of the earth is beyond our

imagination, and there is an incredible era transcendence.

Key words: Era transcendence

1 Introduction

According to ancient texts such as the < Aggafifia Sutta» 4 and «Buddha Spoke of Dirghagama
Sutray °, one day, the Buddha (c. 6th to 5th century BCE) or (c. 5th to 4th century BCE) [5,22]
and his disciples gathered at the Kalilo Grotto in the city of Serapha Sidi ¢ in ancient India more
than 2,500 years ago. After the meal, the bhikkhus (disciples) gathered in the Kalilo Hall 7 and

*Copyright belongs to the author. Commercial reprint please contact the author for authorization, non-
commercial reprint please indicate the author and source. All rights reserved.

1Readers are also invited to abandon the religious mythological images elaborated in all literature-
art. film and television works including «Journey to the West» [7].

2Tt mainly focuses on the «Agganfia Sutta» [3,24], and also gives consideration to other related Sutras, such as
the «Buddha Spoke of Dirghagama Sutra) and the «Shurangama Sutra» [14].

3The date is disputed, with some saying it was more than 3,000 years ago.

4There are two different Chinese translations. One is by Dharmagupta [2,25]. And we use the version by
Jhanagupta [8].

5Also named «Dirgha Agama» or «Dirgha Agama» .The basic classics of primitive Buddhism. [4,23] One
of the four aham divisions of Northern Buddhism. Named because of the length of the collection.

6 Another transliteration, Shibharti City. And «Buddha Spoke of Dirghagama Sutra» records for the kingdom of
Sherwei.

7 Another transliteration, The Carillo Stone Chamber.



discussed with each other an idea proposed by the Buddha, which even the knowledgeable elders
of the time said was unheard of, and which seemed to all present to be indescribable. This is a

question about the land (world) of sentient beings, namely:

In the present, the world, the homeland for all living beings, how rotates
to merge, how rotates to separate, how rotates separated but merges again

later, how settles after the rotated merging.

(Related Chinese: S lititt[al. XiiikE. MEEL. %S, z@FE#H. =
HHEMELE. ZMEAEMLEH. [26])

In modern terms, this is how the earth (the world) in which living beings live in merges in
rotation, spreads out in rotation, spreads out in rotation, merges again in rotation, and finally
settles. The Buddha first introduced the concept of “three thousand large thousand worlds”
(or “ome billion worlds” ) in order to explain this idea, which many elders find strange, and

began a complete introduction to the Buddhist view of the universe.

2 The earth’s surface shape

In order to better answer the previous question about “the land of living beings”, and to better
describe the changing process of the universe and other related things, the Buddha first introduced
a concept that can be easily understood by the public, as “the move range of the sun and the moon”
for the first unit of spatial scope. Please take a look at the following excerpt from Jambudvipa
Chapter 1 of Volume 1 of Agganfia Sutta) :

For all the Buddhists, the land is four hundred eighty thousand yojana thick
while broad boundless. For all the Buddhists, this land is on top of the wa-
ter and the water is on top of the wind while the wind is in vacancy. For all
the Buddhists, the water aggregates is six hundred thousand yojana thick
and broad boundless. Under the water aggregates, there is wind aggregates
which is three hundred and sixty thousand yojana thick and broad bound-
less. For all the Buddhists, the depth of the deepest ocean is eighty four
thousand yojana and the ocean is broad boundless. For all the Buddhists,
the Sumeru Mountain has its height of eighty four thousand yojana below
ocean surface and also has the height of eighty four thousand yojana above
the ocean surface. For all the Buddhists, the Sumeru Mountain has a flat

bottom and its root connects to a big golden wheel.

(Related Chinese: iELbE. tXMEM+/\THE. B L&, #EiLE. lkzX
{EFKE. KIERE. RIRKEZT. ELE. Ik AMTRAAKE. HAKEBESTTHA.
WrrEE. HABTHERR. HRBRE=+AAHE. 8 TE. #ELE. EXiEFK
RERL. RN\FTEFHEA. 8] K&, #EiLE. EBRSRLE. Nigkp/\FOTHA.
HigKEFNFTEFHEE. EbE. FERLUE. HEFE. TREEFAXERE. [20])

In this paragraph, the Buddha begins by introducing the world associated with the earth at

his feet. In the sentence “the land is four hundred eighty thousand yojana thick”, “the land”refers



to the earth under the feet of the masses. Because the entire K Aggafifia Sutta» is the Buddha’s
answer to his followers’ question in the Kalilo grotto in the sidi city of Serapha, and the question is
about “the world, the homeland for all living beings”which has mention previously.If this land is
the earth of some other world (if there is one) unrelated to the asker, it is obviously
not the answer to the question and does not make sense as an answer from a man
who has the highest wisdom title. And the masses were in the City of Seraphasidi,
in the Kalilo caves, somewhere in ancient India. Furthermore, ancient India was on
earth, so “this land” must relate to earth as we know it.

From now on, we refer to the areas of the sun and moon as “world”(similar to the solar system),
and the areas associated with the earth as “small world”(similar to the Earth). Obviously, the earth
(land) is a center of gravity described by buddhist scriptures.

If we look carefully at the concepts presented in the above paragraph, we will find the following
9 objects: 1. The land. 2. Water. 3. Wind. 4. Vanity. 5. Water aggregates. 6. Wind aggregates.
7. Ocean. 8. Sumeru Mountain. 9. Big golden wheel.

So, this paragraph describes a series of unknown objects and their spatial relationship, which
we won’t read too much into here since we need more information.In buddhist sutras, “Sumeru
Mountain”is the starting point for the Buddha to introduce various regions in his small world, just
as people need to start with a famous landmark to introduce a city, for example, we can start
with the Forbidden City in Beijing to introduce the landscape of Beijing. The “Sumeru Mountain”
serves as this calibration, and the Buddha also used this logic of introduction, which is equivalent
to the origin of the coordinates of the introduction. Here we do not over-interpret whether “Sumeru
Mountain”is a mountain, if it is a mountain, which mountain it refers to, and if not, what it refers
to. We need context and more to understand it. Now let’s take a look at the following excerpt

from Jambudvipa chapter 1 of Volume 1 of «Aggafina Sutta :

For all the Buddhists, there a continent to the north of Sumeru Mountain,

named Uttarakuru.

(Related Chinese: #ELLE. FMERLEIEEM. BEMESBRE. [26])

For all the Buddhists, there a continent to the east of Sumeru Mountain,

named Purvavideha.

(Related Chinese: #ItE. FRILEREB M. BFIHEBITIT. [20])

For all the Buddhists, there a continent to the west of Sumeru Mountain,

named Godaniya.

(Related Chinese: #&itE. FERILEREEM. BEFER. [26])

For all the Buddhists, there a continent to the south of Sumeru Mountain,

named Jambudvipa.

(Related Chinese: #&tbE. FURILEREA M. BEIZER. [26])

In this section, Buddha takes “Sumeru Mountain”as the landmark and introduces four regions
named “continents”one by one, which are distributed in order to the north. east. west and south

of the “Sumeru Mountain”.
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Fig. 1: “Small world nestle map”with Wrong interpretation of Sutra

As a side note, under the assumption of the naive ancient cosmology, when you describe a
world in terms of north. south. east and west, it only relates to the land on which we live, and
there is no such thing as north. south. east and west outside of the earth in outer space.

In the “Small world nestle map”(Fig. 1), these four regions are distributed in the four directions
of the “Sumeru Mountain”, but in the same horizontal plane. Now the problem is that the Buddha,
when he introduced them, did not say that they were on the same plane, nor did he say that they
were not on the same plane. So, are these continents on the same horizontal plane? Let’s take a
look at the following text about the relationship between these four places (Excerpt from Chapter
12 of Volume 10 of «Agganiia Sutta)) :

For all the Buddhists, the west direction of Jambudvipa is the east direc-
tion of Godaniya. The west direction of Godaniya is the east direction
of Uttarakuru. The west direction of Uttarakuru is the east direction of
Purvavideha. The west direction of Purvavideha is the east direction of

Jambudvipa. And so are the direction relations between south and north.

(Related Chinese: #&LbE. HEliZiRMARMEAA. EfeRMAUARE. HE
feRMARBEER. LT RBMALUATRT. EMEZREBMAREAT . FEREM
AUAART . BB BERMARMEAT . AZRMNAUART . Bt =7 FEWM=Z. [27])

This section describes the circular relationship between the four regions in azimuth in the
direction of east. west. north and south. Why? On a horizontal plane, if we arrange the four
regions in left-west, right-east order, we know from the above paragraph that the order from left to
right is “Purvavideha (P). Uttarakuru (U). Godaniya (G). Jambudvipa (J)”and it corresponds
exactly to the text “the west direction of Jambudvipa is the east direction of Godaniya. The west
direction of Godaniya is the east direction of Uttarakuru. The west direction of Uttarakuru is the

east direction of Purvavideha. "However, the following text “The west direction of Purvavideha is



the east direction of Jambudvipa”obviously causes a direction loop. And we can show that on
a 2-dimensional plane, no matter how you arrange the positions of these four regions, you can’t
generate a circular relationship in orientation.

The proof is very simple, and we can consider the simple case, that is, if there are only
two regions, whether a circular distribution in orientation can be produced on a 2-dimensional
horizontal plane. On A horizontal plane, when considering only east-west directions, you can start
by placing region A anywhere, and then place region B either to the left of A (to the west of A) or
to the right (to the east of A), but neither side will produce a circular east-west relationship. So
is true for the four regions. Therefore, we can be sure that the four regions are not on the same
plane and the “Small world nestle map” (Fig. 1) putting them on the same plane is a
big mistake.

Then the Buddha said, “And so are the direction relations between south and north.”Think
about it, what kind of spatial structure can lead to both circular east-west connectivity and circular
north-south connectivity? We do not assume the Buddha’s space-time structure here and if we

only consider the spatial structure of less than or equal to 3 dimensions®

, since the possibility of
two dimensions was ruled out, the four regions could only be distributed on the surface of some
huge three dimensional object, because only then could azimuth cycle be allowed.

So, is this giant three-dimensional object a cube? Or a sphere? Or any other shape? The
Buddha did not say so explicitly. In order to match the ancients’ view of "the sky is round and the
earth is flat”, we assume a square cube here. Based on the constraints of the circular relationship
analyzed above, without loss of generality, the four regions are distributed on the front. back. left
and right sides respectively. We also temporarily ignore the north-south circular relationship. At
the same time, according to the observation experience of the sun rotating around the earth in
the sky and in accordance with the ancients’ belief that the sky is round and the earth is flat, we
assume that the sun revolves around the cube above. We put all above into Fig. 2. Now, let’s take

a look at the next excerpt from Chapter 12 of Volume 10 of «Aggafiia Sutta):

Again, for all the Buddhists, when it is midday in Jambudvipa, it is sunset
in Purvavideha. sunrise in Godaniya and midnight in Uttarakuru. When it
is midday in Godaniya, it is sunset in Jambudvipa. sunrise in Uttarakuru
and midnight in Purvavideha. When it is midday in Uttarakuru, it is sunset
in Godaniya- sunrise in Purvavideha and midnight in Jambudvipa. When it
is midday in Purvavideha, it is sunset in Uttarakuru- sunrise in Jambudvipa

and midnight in Godaniya.

(Related Chinese: EXi&tbE. HF@ZRMBE . FHERMNNBE. EERRE
MBEH. METREMNERY. FERRBMBHR. HEAZRNBEZMEZRBMB S
FERMNEE. EMETRBMBED. HERRMNA . FZRMNA L. BZFRNEE.
EHERMNBPMNBESREMNBE. BFRMNBH. EFeRMEE. [27])

This section describes the cyclic relationship of the four regions in time with sunrise and

sunset. Here we emphasize an everyday observation experience familiar to all ages: each day, the

8In fact, in the absence of other evidence, we should try to follow the perception of three-dimensional spatial

structure formed in daily life and production from ancient times to today.



sun rises from the eastern horizon (sunrise), moves into the middle of the sky (overhead, but not
necessarily vertically) at noon, and sets in the evening from the western horizon (sunset). Based on
this common sense. the model assumptions that we’ve made and the description of this paragraph,

let’s see what we can get from Fig. 2.

The horizon of Godaniya

Jambudvip

Purvavideha Godaniya

Uttarakuru

Fig. 2: A diagram of the imaginary orbit of the sun

Fig 2 is a bird’s eye view, that is, from above the North Pole of the cube earth (assumed
to be a cube above) to the South Pole. The middle square represents the Earth, and the outer
great circle represents the orbit of the sun, that is, rotating around the equator with four regions
distributed on four planes around the equator.

Apparently, when it is midday in Jambudvipa, that is, when the sun moves to point A, it is
indeed midnight in Uttarakuru. But the Godaniya is not at sunrise as the scriptures say, only when
the sun is at the intersection of its orbit (the great Circle) and the horizon of the Godaniya. The
Purvavideha had already set the sun for more than 6 hours, which contradicted the description of
the scripture.

If we also assume that the orbit of the sun (the large circle in Fig 2) is exactly tangent to the
square, that is, the four corners of the earth that the sun hits during its orbit, then a person in the
middle of the Purvavideha will find that the sun is significantly larger at noon than at sunrise and
sunset. In fact, there are no such stable observations in ancient or modern times. Taking these
two points together, we can conclude that even if the sun goes around the earth, the earth cannot
be a cube. A three-dimensional object that fits the description of scripture must be a

sphere or nearly a sphere.

3 The hierarchy of underground

With above conclusion in mind, we return to the unexplained scripture at the beginning of

the previous section:

For all the Buddhists, the land is four hundred eighty thousand yojana thick
while broad boundless. For all the Buddhists, this land is on top of the wa-

ter and the water is on top of the wind while the wind is in vacancy. For all



the Buddhists, the water aggregates is six hundred thousand yojana thick
and broad boundless. Under the water aggregates, there is wind aggregates
which is three hundred and sixty thousand yojana thick and broad bound-

less.

(Related Chinese: &tbE. Wk XMEM+/\FHE. B TE. #EILE. tzX
MEFKkE. KEKE. RUKET. i&LLE. XM TEREKE. KKBEARTFHA-.
BIrEE. HABRTHERNE. EREBE=+"AHE. B KE. [26])

After reading this passage, we now know that what is called the relationship between “on
top of’and “under”is actually the relationship between the upper and the lower within the earth.
And this description of the interior of the earth means “Underneath the solid aggregates (earth) is
the liquid polymer (water aggregates), and below the liquid polymer is the gaseous polymer (wind
aggregates).” The words “wood. water. fire and earth”in ancient Chinese are not directly equivalent
to metals. wood. liquid water. fire and earth in daily life, and need to be inferred from the context.

This passage refers to “the wind is in vacancy”. where we need to comprehensively analyze the
meaning of it here. First of all, there is no “wind is on top of the vacancy’like the previous “this
land is on top of the water’and “the water is on top of the wind”, which is logically inconsistent
with the previous. Therefore, we believe that there is no up and down relationship between “wind”
(i.e., wind aggregates) and “vacancy”.

Secondly, the “land”. “water aggregates”’and “wind aggregates”are all described with “bound-
less” but there is no such expression for “vacancy”. At the same time, there is no concept of
“vacancy aggregates”, so we think “vacancy”is not the same as “land”, “water aggregates”and “wind
aggregates’ .

Finally, the pressure inside the Earth is so great that it is impossible to create a pressure-free
vacuum (void). It must be filled.

To sum up, we believe that “the wind is in vacancy”’means “wind (aggregates) is suspended
in the space”. And according to “this land is on top of the water and the water is on top of the
wind while the wind is in vacancy.”, the scripture indirectly indicates that the earth is suspended
directly in the (outer) space.

At this point, we have reason to believe that the Sutras describe the earth’s interior, which is
composed from top to bottom of three layers of state of matter: solid earth. liquid polymer and
gaseous polymer.

At the same time, according to “the land is four hundred eighty thousand (480,000) yojana
thick”s “the water aggregates is six hundred thousand (600,000) yojana thick”and “there is wind
aggregates which is three hundred and sixty thousand (360,000) yojana thick”, we can know the
sum of the thickness of the three layers is 1.44 million yojana, and the ratio is 4:5:3.

According to modern geography, the depth of the earth is 6,371 kilometers [18], we can convert
1 yojana to 6,371,000 = 1,440,000 ~ 4.42 meters. Therefore, according to the above ratio, the
boundary between solid and liquid layers in the underground described by Buddhist sutras is
proportionally located at 2,124 kilometers, and the boundary between liquid and gas layers is

proportionally located at 4,778 kilometers underground.

9We won’t discuss here why is “boundless”, rather than a specific number.



Name of the earth sphere )
. 7 — Depth Density
1*" order 24 order Traditional 5 State of matter
o o o (km) (9/em?)
stratification stratification stratification
Crust Crust 0-33 2.6 -29 Solid matter
Outer transition Part of the
Outer Outer Upper mantle 33 - 980 3.2-3.6
. zone (Upper) molten matter
Sphere transition — — -
Outer transition Liquid-solid
zone Lower mantle 980 - 2900 5.1-5.6
zone (Lower) Matter
Liquid sphere Liquid zone Outer core 2900 - 4700 | 10.0-114 Liquid matter
Inner Inner transition zone Transition zone | 4700 - 5100 12.3 Liquid-solid matter
Sphere Core Inner core 5100 - 6371 12.5 Solid matter

Tab. 1: Table of solid earth structure [18]

From modern geography [18] (as shown in Tab. 1) we know that the lower mantle, which
is a transitional layer from solid to liquid, lies between 980 kilometers and 2,900 kilometers deep
underground. According to buddhist scriptures, the first boundary of the state of matter, that 2,124
kilometers, is located in the middle of this range. Secondly, from modern geography [13] (as
shown in Tab. 1), the underground depth of 4,700 kilometers to 5,100 kilometers is the transition
layer from liquid to solid, and also the transition layer between the outer core and the inner core
of the earth. According to buddhist scriptures, the second boundary of the state of matter, which
is 4,778 kilometers, is also within this range.

Here, the Buddha’s division of the structure of the earth’s interior basically conforms to the
first-order stratification of modern geography, namely “outer sphere-liquid sphere-inner sphere”.
At the same time, we know that in the description of this passage, the Buddha did not divide the
layers according to the transverse and longitudinal velocity of seismic waves [18], but according
to the state of matter. This leads to a slight difference in the specific boundaries, but also in the
transition layers recognized by modern science.

One of the things you’ll notice here is that the Buddha thought the inner sphere (core) of
the earth was a gas (gaseous polymer), whereas modern science generally thinks it’s a solid, which
seems a different view. However a gaseous polymer can also be a plasma [11] which consists of a
gas of ions —atoms or molecules which have one or more orbital electrons stripped (or, rarely, an
extra electron attached), and free electrons. Hence, if the inner core is a plasma with the density
of a solid [1,

ball.

], there is no conflict with modern science view that Earth’s inner core is a solid

4 Conclusions

Conclusion 4.1 There is a contradiction between the ancients’ hypothesis that “the earth is
flat” and the description of Buddhist scriptures. The Buddha was fully aware that the land we live

on is distributed over a three-dimensional spherical object, that is, the earth is a sphere not flat!

Conclusion 4.2 Buddha had an accurate understanding of the earth’s internal structure,




material form, etc., and an accurate numerical scale description of the layered structure of the

earth.

Conclusion 4.3 Buddha’s division of the structure of the earth basically conforms to the

first-order stratification of modern geography, namely “outer sphere-liquid sphere-inner sphere”, as

shown in Fig 8. At the same time, we know that the Buddha did not divide the layers according to

the transverse and longitudinal velocity of seismic waves [18], but according to the state of matter

with “some unknown intuitive perception’ .

Fig. 3: Internal structure of the Earth, Credit: Internet

Conclusion 4.4 The measurement unit “yojana”we converted is approximately 4.42 meters

instead of around 14.6 kilometers [13] (or 11.2 kilometers [21]) as is commonly believed.

5 Discussions

Ask: If the Buddha knew that the earth was a sphere, why didn’t he just say so?

Answer: We think the reasons are as follows:

(1)

More than 2,500 years ago, when almost everyone believed in the flat-earth theory, stating
that the earth lay on the surface of a sphere was bound to cause great controversy and intense
skepticism. This, in turn, is bound to seriously affect the Buddha’s main work of civilizing
sentient beings, and even lead to unpredictable and sinister consequences. For example: Gior-
dano Bruno (1548-1600) [6, 16], an Italian thinker. naturalist. philosopher and litterateur of
the Renaissance, bravely defended and developed Copernicus’ theory of the center of the Sun
and spread it throughout Europe. This doctrine made him a prominent figure in his own time,
and he was imprisoned in 1592, eventually condemned by the Inquisition as “heretical”’. He

was burned to death in the Piazza de 'Fiori in Rome on February 17, 1600.

The theory of the spherical earth [17] was not put forward during the Renaissance. In fact,
the ancient Greek mathematician Pythagoras proposed the concept as early as the 6th century
BC. The concept of the earth was established by Eratosthenes, a scientist living in Alexandria,
around the third century BC, using geometric methods. So knowing that the earth was round

more than 2,500 years ago was not unusual, but it was certainly prophetic.



(3) In «Shurangama Sutray» 19, the sutras highly suspect that the world we live in is a sphere:

And Aniruddha perceives Jambudvipa, just like watching amalaka on
palm; (Related Chinese: MAMERIEFIR, MMEREESE; [14,15])

Fig. 4: Left subgraph is “And Aniruddha perceives Jambudvipa, just like watching amalaka on
palm”[14,15]; Right subgraph is amalaka (Phyllanthus emblica Linn [10], an indian gooseberry)

As shown in the left subgraph in Fig. 4. Here, according to our previous analysis, Jambudvipa
refers indirectly to the land (earth) where we humans live. And amalaka [19] is the name of
an Indian gooseberry, known in China as Yuganzi (Phyllanthus emblica Linn [10]), as shown

in the right subgraph in Fig.4.

Here the amalaka fruit metaphor of the earth is very vivid and accurate. First of all, both
are spheres. Secondly, the peel. pulp and core of amalaka fruit correspond to the traditional
layered crust. mantle and core of the earth’s internal structure respectively. Finally, amalaka
fruit (as shown in the right subgraph of Fig.4), the ratio of pulp thickness and core radius
is similar to that of the earth’s mantle thickness and core radius. And this consist with the
scripture analysis of the internal structure of the Earth in the previous ”"The hierarchy of

underground” section (section 3).

Secondly, according to the above analysis, there are still many unsolved problems. For exam-
ple, according to the previous measurement unit “yojana’conversion, we can calculate the height
of “Sumeru Mountain”, that 84,000 yojana is about 84000 x 4.42 = 371.28 kilometers. As we all
know, the highest mountain on the earth is 8848.86 meters of Mount Qomolangma [20] (Mount
Everest [J]), its height of about 8.85 kilometers, far less than the above sea part of “Sumeru Moun-
tain”, which is 371.64 kilometers. This shows that “Sumeru Mountain”cannot be equated with any
mountain on earth in our common sense. So, what is the “Sumeru Mountain”and where on earth
is it?

Besides, are the four continents really on earth? If so, where are they and how to verify? Is

. . « . » 11:?
our previous conversion for “yojana reasonable’ "7

10 «Sarangama Satray [14]

1Tt is worth noting that if this conversion is reasonable (which can be tested step by step in a future article), it
logically follows that the Buddha also knew the length of the radius of the Earth. But at present we do not take
“Buddha knew the length of the radius of the Earth”as the conclusion of this article, because we are based on the

known radius of the earth to convert the length of the unit of measurement “yojana’.

10



Finally, in future articles, we will provide verifiable and logically consistent (can be verified
with the content of this article) answers to these questions and more, including the logical
verification of the internal description of scripture and the verification of relevant scientific observa-
tions. Readers will witness more “epochal transcendence”in the description of buddhist cosmology,

. (13 . b (e . . )
which can “verify each other” and form an “interlocking evidence chain” .
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