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ASTRONOMY IN TEMPLE CONSTRUCTION
Dr.M.L.Raja,M.B.,B.S.,D.0O.,*

In Temple construction two important things are lbe fixed before starting
construction. 1. The auspicious time for the beigignn Boomi Pooja, Kumbha Abhishekam etc.
2. The fixing the Directions (mainly 8, North, EaSbuth, West and the 4 in between directions).
Here Astronomy plays the important role and based only the construction proceeds.

Astronomy is the branch of Scienca theals withithe study of celestial bodieg¢such as
stars, planets, satellites, comets, nebulae, ktstecs, and galaxies) and phenomena that orgginat
outside the atmosphere of Earth (such as the cosankground radiation). It is concerned with
the evolution, physics, chemistry, meteorolagyd the motion of celestial objectsas well as
the formation and the development of Universe.

The auspicious time is based on tpe@s and positions of celestial bodies, espediady
nine Grahgnot synonym to planets)and the stars at ecliptic plane of Earth (27 Naksl). The

positions of the Navagraha, with reference to thetEare changing constantly. Hence to assess
their positions in the celestial shere, their motis to be assessed, with reference to the fixed
ecliptic stars. The positions of these ecliptiastahich are constant (fixed, not moving, as for as
Earth is concerned) can be ascertained, by creathraginary celestial co-ordinates passing
through the celestial sphere. These are with referéo the celestial equator which is nothing but
the extension of the equator of the Earth. Thestielleco-ordinates that pass through the north and
south celestial poles cutting the celestial equatoight angles are the longitudes and their aisgle
mentioned as right ascension. They are 360 in,toted for each degree of angle. The celestial co-
ordinate that passes exactly at the celestial eqist)° declination and the co-ordinates that are
parallel to this celestial equator are latituded #reir angle is mentioned as declination. Thaspas
through the northern hemisphere are 90 in numbes {or each degree) and are denoted with N or
+ve sign and the other 90 that pass south to egaatodenoted with S efve sign. These are
celestial co-ordinates of equatorial system. Is #ystem, the declination of the Graha, especially

of the Sun, is used in calculating the position&odha.

* Director, AVINASH (Academy on Vibrant National & and Scientific Heritage),
Sree Krishna Hospital, Pallipalayam Erode-6, PIBB@6, T.N.State, mirsreekrishna@gmail.com
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The other system is ecliptic co-ordiest where the ecliptic of the Earth is the cerlina

and is marked as 0° celestial latitude. The eclijgtithe annual path of the Earth around the Sun.
The lines passing parallel to this are the celeltidaudes, 90 northwards and 90 southwards and
are marked as N or + and S-ere sign. The north and south poles of the ecliatee known as
Kadamba in our Nation’s astronomy and the longitatllines passing through these ecliptic poles
cutting the ecliptic at right angles are the cedddongitudes and are 360 in number, one for each
degree. These celestial co-ordinates of ecliptstesn are used to fix the positions of the Graha.
Thus, the positions of Graha are mentioned reldbvihe Earth’s position in the ecliptic and not
with reference to the celestial sphere and thelfiggsroves that these are all developed in our
Nation and spread to the whole world. This is beeain our astronomy the positions of Graha are
assessed with reference to Earth’s position inettigtic, there by understanding the effect of
Graha on Earth, where as in the western astrondray &re described with reference to the
celestial sphere. These co-ordinates are the @l&sigitudes and latitudes. The co-ordinates of
ecliptic and equatorial systems differ by 23° 27the& maximum at solstices and 0 ° at equinoxes,

as the Earth is inclined at its axis by 23° 27itgaecliptic path around the Sun.

PARALLELS OF LATITUDE INCLINATION OF THE EARTH'S AXIS —
AND
MERIDIANS OF LONGITUDE




The longitudes and latitudes of the Earth are sam#hat of right ascension and declination of
celestial sphere. The longitudes pass through tbehNand South poles of Earth cutting the
Equator of the Earth at right angles. They are @®® for each degree. The prime meridian is the
longitude of O degree longitude and the other lutgis are mentioned as East, if they are east to
this prime meridian and west if they are west. Hitkudes of the Earth pass parallel to equator of
the Earth and the latitudes in northern hemispheeedenoted as N or +ve sign and the southern
latitudes are denoted as S-ate sign. These are of equatorial system and theywlao important

in arriving the auspicious time, as the effect o&lia varies at different longitudes and Latitudes.
Besides, these co-ordinates of the Earth and tbkndgon of the Sun are important in fixing the
direction at the place of temple construction.

Magnetism is not useful in fixing tligrections exactly. This is because, the north
magnetic pole is on Ellef Ringnes Island inrthern Canada, about 870 miles from the
geographic North Pole. The south magnetic poldfigvilkes Land, Antarctica, about 1,710 miles
from the geographic South Pole.
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In this figure, GN Geographical North Pole and MiNMagnetic North Pole. Moreover, their
positions vary at different periods of time. Foample, the North Magnetic Pole moves slowly
over time due to magnetic changes in the Earth’'seCth 2001, it was determined by the
Geological Survey of Canada to lie near Ellesmslant in northern Canada at 8N, 1108°W.

It was estimated to be at 82N, 1144°W in 2005. In 2009, it was moving toward Rusaia
between 34 and 37 mi (55-60 km) per year. The positof North Magnetic Pole at various
periods are 88°N, 1108°W (2001), 83° N, 1134°W (2004 est), and 82N, 1144°W



(2005 est) and of the South Magnetic Pole aré 645, 13% ° E (1998), 635 ° S, 138.0 ° E
(2004 est) and 6487 ° S, 13684 ° E (2007). Hence, an alternate method of gisthre directions
exactly is required. The fixing of directions iz¥@ry essential basic thing, in temple constructions
because the places and front view of various Deisieould be exact as mentioned in temple
architecture, Agama and Veda. For this, our ancesieveloped a system and method using
Astronomy and theéSanku. TheSanku is a Gnomon, usuaslly a 12 Angula (1/2 cuibdtight,
wooden, cylindrical, massive, straight rod (pillpole).

Using thiSanku, the directions are fixed exactly, by thedaiing method. It is carried
out on an equinoctial day, when the Sun raisestigxac straight line of Earth’s equator (0°
declination) . In the following figure, ESWN is aate on a level ground. O is the centre of circle
(Sanku). The ‘w’ is the point at which the tip ofetishadow of Sanku enters into the circle in the
forenoon. The ‘e’ is the point at which the tiptbé shadow of th8anku goes out of the circle in
the afternoon. Then, ‘ew’ is the East West linetiish arcs (Timi or Matsya), north south line is
Fixed.
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But, declination of The Sun varies from forenooratternoon. This is because, Sun’s Declination
(6) undergoes constant change. It is due to thenaitin of the Earth and is 23° 27 *. So in a year
the total Uttarayana (23° 27 x 2, from the line of Capricorn to the line of Cancand
Dakshinayana (23° 27x 2, from the line of Cancer to the line of Caprigoof Sun is 23° 27 x
4 = 93° 48 " in 365 .256364 days. Hence, the dastvary, very slightly from ‘ew’ to ‘ev’ as
shown in the figure. To fix the directions exactllye declination difference ‘d3(- 6°) in half a

day (on the day of measurement) can be calculbtethe following method.



The distance of the shadow-tip from the east-west line is defined as the
chaya-bhuja (“bhuja or base of shadow”). Let the difference between the
chayda-bhuja when the tip of the shadow enters into the circle and the chaya-
bhuja when the tip of the shadow passes out of the circle be d. Let § be the
Sun’s declination when the tip of the shadow enters into the circle in the

forenoon and 5’ the Sun’s declination when the tip of the shadow passes out
of the circle in the afternoon. Then

(Rsm §’~vRsin §)x hypotenuse of shadow [
Rcos ¢ /

where ¢ is the local latitude. This 4 denotes the correction which is applied
as follows :

Construct a circle with ew as diameter, and with centre e and radius ¢
d draw an arc cutting this circle at ¢’ towards the north if the Sun’s ayana is
north, or towards the south if the Sun’s ayana is south. Then ¢’w is the true
orientation of the east-west line. =

Now, through O, draw a line EW parallel toe’'w. Then, relative
to the point O, E is the east and W the west. The line NS, drawn through
O, at right-angles to EW is the north-south line, N being the north and S
the south relative to O.

Here, 6 (Rsine0) is local latitude. The value of Rcés(local co-latitude) and the local latitude
Rsined can be calculated by using tfianku on the equinoctial day or in any other dayakng
into consideration of the Sun’s declination on thatticular day, as follows.
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NESW is Horizon, NESW are directions, Z is Zeniththe local place, ZRSTNP is Local
Meridian, R is the point of intersection of locaéridian and Celestial Equator, RETW is Equator,
O Local Place, RD is perpendiculdr)(to Horizon, Sun is at R at mid noon, OY Sanku and is
perpendicular {) to Horizon, OX is its equinoctial mid shadow, X¥ its Hypotenuse, RO is
celestial radius, Arc RZ £ROY ) is Local Latitude. 1A RDO similar toA YOX, 2. Z/ROY=
Z0YX = £ DRO, 3. All these three are an@le 4. Rsing® is local latitude, 5%ZRDO =/0YX =

90 ° 6. RO and YX are Parallels, and becausérbgOY) cut these parallels RO and YX, the
opposite anglesAROY= Z0YX) are equal in degrees.

Latitude of any place on the suefaEthe Earth is R sirfeof thisSanku Triangle,



where® is the angle between ti$anku and the hypotenuse. R sthis known as Jya (String) or
exactly Ardha Jya (1/2 String) of a Bow and Arraw,our Hindu AstronomyThis Jya became
Sine in Western world, on spread from Bharat. R cosf = R x Adjacent side: Hypotenuse
and R sin® = R x Opposite side- Hypotenuse. Adjacent side $anku and opposite side is the

shadow ofSanku and from the height and shadow of $enku, Hypotenuse is derived.

Hypotenuse is equal tol [(Sanku)2 + (Shadow ofSanku)Z]. Hence, Lattitude Rsine =

3438 x Shadow ofSanku+ V [(Sanku)2 + (Shadow ofSanku)Z]. HereSanku is of 12 Angula

in length (we can keep any length) and Shadbsaaku is at exactly mid noon of the place
concerned, on the equinoctial day. So its termeelgagoctial mid shadow. R is 3438 minutes of
angle. This is becausezR is 360 ° (Circumference of a circle which is 3@0kays). So, R is 360
°+ 27 = 3438". Thus, by using th&anku and the above calculations, both developed and
adopted in our Nation in the remote past, we canthie directions exactly at the place of
construction of the Temple and it is the very tdka exact and correct method in fixing the
directions. The R sin@ (Ardha Jya ) values including the computation aedivation for the

angles of a circle from 3° 45to 90 ° are given at intervals of 3 ° 4%otally 24 values) by

Aryabhatta in 2741 B.C.E in his Astronomial and Manhatical textAryabhatiyam in slokas 11
and 12 of 2nd Addiayah (Ganita Rdah). Sirya Siddlanteh gave these values in 16 to 23 slokas

(including values of versed sine, Utkrama Jya)"8f &dhyayah (Sputa Gati). Value of Ardha Jya

for 90 ° is 3438where the length of the chord (string of the bawil) be equal to radius of the
circle.

This method and science of fixing dire@ctions exactly, at any locality on Earth, tsmng
the Sanku and these calculations, are detailed wehénancient astronomical texts of our Nation,

in the remote past itself. Even the ancient nomasmmical texts are also describes it, at times. Fo

example, “Nedunal ¥ai” an ancient Sangham Tamil Literature and ores Ettuthokai texts,

describes it as follows.

.................................... mathiram virikathir parappiya viyaly madilam,
Erukol kurinilai vazhukihu kulakkerbu, oruthiram aca aria @l amaiyatthu,

Nalari pulavar nunnithir kayitiu, Deyam kodu Deivam nokkip

Perum peyar mannarkkoppa manai vakutthu,.....eee.ooeeeenninnl”



The meaning is “The Sun rising at east, proceedarts west. On the day at which there were no
shadows, exactly at mid noon, neither on norttoatsside of the tw8anku (wooden sticks), the

experts of civil engineering who knew well the gexif civil engineering and architecture ( Silpa

Sastra), fixed the directions at that place with mpafter worshiping God and thus started

constructing a great palace for the great King.”

The twoSanku will not cast their shadows at their northana southern sides, at exact mid noon
only on a day when the local latitude of that plaod the declination of the Sun is exactly equal.
That means, on that particular day, the Sun risegbe East exactly in the line of the latitude of
that place. Thus, the Sun will be exactly atzémith of that place, at exact mid noon, on that da
Thus, our ancestors knew the Sun’s declination @hdr celestial co-ordinates) and the latitude
co-ordinates (and other co-ordinates) of the Earthis can be proved by citing the following

proofs.

1. Sarya Siddfantah 2 and 57 sloka of £ Adhikaraha (Madhyamdhikaraha) clearly reveals that
this text was taught at the end ofit& Yuga of the present 28th Maluga i.e. 1296000
+864000+5112 (21,60,112) years before presenta3aknd 9 of 1st Adhéikaha mentions it was
taught every yuga td&kshies by Bhskara (Sun God) i.e. even prior to this period. HBtle
Adhikaraha (Nakatragrahayutyadhiikaha 21 Sloka) gave the Polar Longitude (DHRUWYVA

DHRUVAKAM) and Latitude (VIKSEPAH) of all 28 Ecliptic stars, as follows.
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Asierisms. cipal stars. tudes, Sppovont Labitude
8 o ’ -]
As’win, a Arietis, 0 8 0 10 N.
Bharani, Musca, 0 20 O 12 N.
Krittika, = Tauri, Pleiades, 1 7 30 5 N.
Rohiyi, a Tauri, Aldeharan, 1 19 380 5 N.
‘Mriga, A Orionis, 2 3 10 8.
Ardré, a Orionis, 2 7 20 9 8.
Punarvasu, B Geminorum, 38 3 6 N.
Pushya, & Canori, 8 16 0 N.
As’lesha, .a 1 and 2 Caneri, 38 19 7 B
Maghé, - & Leonis, Regulus, 4 9 0 N.
Purva-phélguni 3 Leonis, 4 24 13 N.
Uttard-philguni, B Leonis, 5 b 13 N.
Hast 7 or 3 Corvi, b 20 11 8.
Chit a Virginis, Spica, 6 0 2 8.
Bwiti, a Bootis; Arcturus, 6 19 87 N.
Vi‘sikha, a or x Libra, 7 -8 1 80'8.
Anuradh4, 3 Scorpionis, 7 14 8 8.
Jyeshtha, a Scorpionis, Antares, 7 19 4 8.
Mila, = » Scorpionis, 8 -1 9 8.
Parvdshadha, 3 Sagittarii, 8 14 b 30’8,
Uttarashadha, T Sagittarii, 8 20 5 8.
Abhijit, a Lyri, 8 26 40’ 60 N.
8'ravana, a Aquils, 9 10 30 N.
Dhanishthé, a Delphini, 9 20 36 N.
S’statarakd, A Aquarii, 10 20 0 30’8
Pirvabhadrapadd, a Pegasi, 10 26 24 N.
Uttardbhddrapadd, a Andromedo, 11 3 26 N.
Revati, ¢ Piscium, 11 29 § 0 0 N.

The other ancient astronomical texts of our Natialso detail these data. &kara’s

Mahabhaskariyam and Laghu Bkariyam, Lalicarya’s Sishyadhvrddhita Tantram,

Brahmagupta’s Brahmaspiau Siddlantsh and Khada khadyaka, Sripati’'s Siddlanta Sekara,
Bhaskagicarya’s Siddlanta Siromant gave the celestial longitudes and celestial laétuof these
27 ecliptic stars.

2. The astronomical terms and the names of theserdinabes are given in these ancient
astronomical and mathematical texts, at the renpat&t itself. This clearly proves that our
ancestors had expertise knowledge in astronomiydimg co-ordinates and they applied them in
their day to day life. The following is the glosganf astronomical terms, though it is not a

complete collection.
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Agra — Amplitude, Ahoatrawrtta — Diurnal circle, Aka Amsa — Latitude of a place, #dfjya — R
sine Latitude, Akakarna —Equinoctial Mid Shadow, #dkoti — Co-latitude, Asonnati —
Inclination of Earth’s Axis, Apakrama — Greatest cheation, Apakramantta — Ecliptic,
Apamadala, Kantimandala Kmantivrtta — Ecliptic, Ardhajya — R sine, Avanama — Zenith
Distance, Ayaanta — Solstice, AyanacalanaGscillation of Eqginox, Blugola — Earth, Gola —
globe, sphere, Candrakarna — Distance of Moon feamh, Candra®ia — Nodes of Moon @wu
and Ketu), Chagkarna — Hypotenuse of a Sanku Trianglekjiza- Rsine of Zenith, Dgamsa —
Longitude of a place, Dastra — Longitude of the place,rkyola — Visible Celestial Sphere,
Drksepa — Ecliptic Zenith Distance, rkB3epamadala — Vertical circle through central

ecliptic point, dgmandala — Visible vertical circle, fjamasapa — Zenith Distance, Dhruva —

Pole, Dhruvaka — Polar Longitude, Jya — R sine,aHerl/24 th of a day, Kadamba — Pole of
ecliptic, Kalsa — Orbit, Kapla — Hemisphere, Kotijya — R cosine, Koti — Perpeunldr Side Of

Right Angled Triangle, Kanti, Apama — DeclinatiorKr antilya — Rsine declination Lanka and

Ujjaini (Line _of Prime Meridian) , Krantipada — Eqinox, Kipti, Sara — — Celestial Latitude,

Kshitija (Harija) — Horizon (Va tesvara Gola 3-2) Lambajya — Rsine of co-latitude, Laambsa

— Co-latitude in degrees, Lambana — Parallax ofgitade, Madarica — Perigee and Perihelion,
Mandocca — Apogee and Aphelion,advalaya, Viéuvadvalaya, Mdivrtta, Visuvadutta —
Celestial Equator, Natala — Hour Angle, Nati, Avanati — Latitudinal Paead| Nicocca \ftta —

Epicycle, Parama Lambana — Horizontal, maximum ljgasaParidhi, Nemi — Circumference,

Parvapam — East West Line, Ravikarna — Distance of Sun féarth,Rekha, Madhya Rekha —

Prime Meridian, Samamadala — Prime Vertical, Sphaviksepa — Celestial Latitude corrected by

Parallax,Sanku — Gnomon Rsine Latitude Trijya — Rsine of an arc of 90 ° Unnati, Unnata —

Altitude, Udwutta, Unmadala — Equinoctial, 6’0 clock, east west circledigvrtta — Intermediate
Cardinal Points, Vikepa — Celestial Latitude of a Graha (Polar Latiju¥émandala — Orbit of a

Graha, Viuvat — EquatorVrtta — Circle (Vertical), Yamayotraytta — The Local Meridian
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passing through North South Cardinal Points. Thaeseall the some of the astronomical terms
frequently used in the ancient astronomical teXtour Nation, showing the richness of our
ancestor’s knowledge in astronomy.

3. Reference of Lanka Ujjiani Prime Meridian in ouathdn’s ancient astronomical texts

A. Sirya Siddlantah 37 to 42,52,70 and 71stloka of 12th Adhyaya mentioned about Lanka

as a great city situated in the southern parmation Bharata on Earth’s Circumference
(Equator) [3%loka]. It mentioned 4 cities 1. Lanka 2. YamakdtBhadraasva Nation in East
3. Romaka in Ketumaalaa Nation in West 4. Oppdsiteanka is Siddhapuri of Kuru Nation.
These 4 cities situated on Earth’s circumferencegatl distances (90° apart). In these places
there is no equinoctial mid shadow (when Sun raasé&gjuator (Equinox) with 0° declination).
Sloka 1-62 mentions Avanti (Ujjaini) in Prime Meriti (Rekha).

B. Aryabhatiyam of Aryabhata (2764 B.C.E.) mentions in the 14th Sloka of 4tdiyaya

(Golamda) as, from the centre of land and water, at talte of one quarter of the Earth’s

circumference lies Lanka and exactly northwardkastka at a distance of 1/16 of the Earth’s
Circumference lies Ujjaini (3602 16= 22.5°),

C. Brahmagupta (30 B.C.E.) in Brahmastzh8iddlantah of (21-9) at 1/15th part (24°),

D. Varahamihira (123 B.C.E.) in Pancasiduiika in 10,11,17,19, 26 and 32nd sloka of 13th
Addhyaya (Trilokyasamstimam) 17th sloka and

E. Mahabhaskariyam of Biskara (522 /629 C.E.) both texts mentioned in Rasof 2nd
Addhyaaya mentions that Lanka and Ujjaini are in the sameadian,

F. Karanaratnam of Dacarya 30th sloka of 1st Addiya mentioned in the same way,

G. Lallaarya’s Sishyadhvrddhita Tantram 17th Addlya (Bhoogaiddhyaya) in sloka 3,4
and 12 and 19th Addhya (Bhuvanak&a) 24 and 25 sloka describes Kanya (Ktika) part

of Bharat Nation. Lanka is in this part. 40th sloka ddss Ujjaini at Prime Meridian,

H. Vatevara SiddhAnteh and Gola 10th sloka of 5th Addiya of Gola part mentioned the four

cities including Lanka in Equator, 1,2 sloka of &tction of 1st Addhaya that Lanka and

Ujjaini in Prime Meridian
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|. Sripati’s SiddhAnta Sekara in 2nd Addhya 95 to 97 sloka mentioned that Lanka and Ujjaini

in Prime Meridian

J. Siddranta Dharpana of Nilakanda Somayaji 15th sloka moeetl that Ujjaini is north to

Lanka by 1/15th part of Earth’s Circumference,
K. Bhaskaraarya’'s (486 C.E.) Karankutukalm 1-14 sloka mentiorikdt Ujjaini in Prime

Meridian (Madhya Rekha),

L.Goladeepik of Paramesvara in 3rd Addiya describes the Bhr and its divisions,

In 8,9 and 26 to 29 sloka mentioned the four citieduding Lanka. In 77 to91 describes the

Nation Blarat and 92nd sloka after describing the river Gangantioned that Lanka is

situated at the top of the mountain in the Malyarid, one of the six islands of Kumaari Island

situated at the southern most end ofaiBh (Anga, Yava, Malaya, Sankhaka, Kumuda and
Varaha), Rivers flown from Malaya mountain wergdfmala and Tampraparai,

M. Laghunanasam of Manjakarya 3rd sloka of 4th Addlaaya mentioned Avanti (Ujjaini)

in Prime Meridian. This proves that initially Lank§jaini was the prime meridian and when
the westerners copied these co-ordinates from tiees® they changed it to Greenwich.
4. The Jantar Mandir, present even to-day at Ujjddd@lhi, Varanasi and Jaipur and the various
instruments like Transit Instument, Sun-Dial, Raman¥a etc. constructed there proves our
ancestor’s knowledge in astronomy.
5. ANKGOR WAT OF CAMBODIA
The measurements and meaning became apparent hemit of measurements were changed
from meters to cubits. It was then that the tenijdgan to demonstrate the ways in which the
history of the king, cosmology, astronomy, the pdbr and the realm of Gods were all
interrelated. All the information gleaned from inptions about culture and architecture of
Angkor Wat was suddenly manifest in the templelfitBoth northern and southern corridors of
the third gallery are 202.14 meter long and theéesasand western corridors are 114.22 and 114.24
meters respectively. Why and how the circumferemes constructed in a remarkably accurate
manner? The answer lies in understanding the basic.
If we alter the unit of measurement from metersubits it has shown the answer. Cubit is a length
from elbow to outstretched fingertips. Cubits aethted units were inherited in Cambodia from

Bharat. Might be the King Suryanarayanan’s (in vehpsriod it was constructed) cubit used. One
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cubit will be about 0.43545 meters. North southsarithe sanctuary is of 13.41 cubits and 13.41
cubits is a basic module in the second galleryotisl/to Brahma, who is situated in the north
celestial pole. Ankgor Wat is situated 13.43 degraeNorthern Latitude. Thus, the construction
of the temple was done, with measurements of strest at a value equal to the local latitude of
that place. It proves that the temple sthapatiwk@stronomy very well. If we estimate the
longitude of Ankgor Wat in relation to Ujjaini Laak_ongitude, it may yield better results. Ujjaini
Lanka is the prime Meridian in ancient days (@%s175°46°38"" and Ankgor Wat is103° 52" of
Greenwhich. Hence Ankgor Wat is 28° 5" 22 " KdisUjjaini Lanka Meridian.

On measuring we should follow how in what manner auocestors adopted, 1. The outer axial
measurements should extend the farthest physical pbthe structure, 2. The inner axes should
extend from doorway to doorway only and not to srtiee thresholds, 3.Raised surface ledges to
be included, 4. In bridge and cause way the measnts should extend to wall of staircase and
and centre of staircase, 5. Balustrades are thedaoy of measurements along the causeway, 6.
Paths of circumambulations should be included iasueements, 7. The central space also should
be included, 8. The circumference of each of the &nclosures is determined by a line along the
centre of the circumference corridors. Assess tih Wieir own scale and ways and not with the so
called modern methods which will not yield res@tactly.

We should view the ancient structures with the eyeand mind of the constructors and not

with our own. This is the very needed lesson Ankgor Wat teagkes

inner axes
o not cross
over thresholds
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Thus, when we understand and follow the methodsweeshs of the constuctors, then only we can
understand the basic aspects and the secrecy aotistruction correctly otherwise we will be

misled to wrong conclusions.
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6. 360 DEGREES OF A CIRCLE AND VEDA
Rg Veda Samhit1st Madalam 164th &ktam (Hymn) 48th Mantram (verse) reveals,

SRYT  TYAEshHeR U7 AWM % 3 dredehd
dreah BRmT 9 9 walsTiar Sied goteetrd: ||

Dvadasa pradhaya cakram ekam dr nabhyini ka u tacciketa

Tasmintgkam triata na sankavo'rpitha satsirna calicakhseh ||
Meaning: Dwdasa— 12; pradhaya- the arcs of a wheel; cakram ekam — one whegl; three;
nabhyini — axles or hubs or centre part of the wheelatrisatsi — 360;sankava — spokes of the

wheel; cadcalasah — movable and immovable.

The arcs are twelve, the wheel is one and thre¢haraxles. Who indeed knows it? Within it are

collected three hundred and sixty spokes, whictaaréwere movable and immovable.
RG VEDIC DESCRIPTION OF ECLIPTIC AS ONE WHEEL

WITH 12 ARCS & 360 SPOKES

g n ey EBATHE FORTENG
3 TS BT

» ARC ¢ ATWRAVEE

(12-PRADHAYA) oo PERIOE L

f E: 5§ TERE M AVESR
™ : A S LT

ﬁg T URTWREGTOMEL,

i

R > EARTH BTN

T
T REAHRG THE
: AT A
SEONER TR A
TR

SPOKES-360
> (SUN RAYS)

EGLIPTIC-1
> (WHEEL -
CAKRAM) A . ELAFTTIG
12 ARCS e mamveancy PERRIETER P
Tz GRS

FIGURE -1 FESRIRE -2

This shows clearly that the time divisions in owtin, is based on the angular distance covered
by the Earth, in the Ecliptic round the Sun, inttharticular time. One year is the time required fo
the Earth to travel 360° (one full circle) of amay distance, in its ecliptic around the Sun.He t

same way, one month for 30° (one arsHsign), one day for 1° (amsa- spoke), one ghatik

(nadi-nadika) for one minute (lipta-kala), one vighatikanadi, vinadika) for one second

(vilipta, vikala) and one Gurvakshara is the tineguired for the Earth to travel one third
(tatpara) in its ecliptic around the Sun. Thusyehis an exact confluence of the spatial distance

traveled by the Earth in the Ecliptic in its dinéctional motion and the Time Measurements
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developed in our Nation. This is completely Sdfenand is totally based on the angular distance
covered by the Earth in the Ecliptic and the timguired for that. Thus, the concept of 360° of
angles for a circle, is based on Earth’s revolutiomnd the Sun in the Ecliptic, as revealedOig

Veda verses 1-164-48 and 11. Hence, it is clegtrX. The concept of 360° of angles for a circle

and 2. The Time Space and the Direction Concept (Issa Kala Vardhamina) of the most

modern science, had been developed scientificaily applied in the day-to-day life, by our
Ancestors, in the remotest antiquity itself.

7. Dates at which the rays of Sun fall on Sivalingavatous temples shows that our ancestors
knew astronomy well and with that sound knowledgky they have constructed temples in a very
scientific way. In the following, the dates and tiene of the temple are given, where the Sun rays
and or Moon rays are falling on the Idols at aipalar time and date in every year.

1. Tamil New Year Day, Chitrai 1 (Souramana) Katilirennai and Sankaran Kaoil, Thirunelveli
(SankaraNarayanar, Gomathiamman) on GomathiammanCh&ria 2,3,4 Kalnattampuliyur
Thiruchirapalli, 3.Chitrai 7 to 18 Chembanar Swamesvarar, 4.Chitrai 11,12,13 Kumbakonam
Nagesvarar, 5.Chitrai 13,14 Thiruvasi, 6.Chitrgj14,15 Thiruchotruthurai,7.Chitrai 18,19,20,21
Patteesvaram Sree Dhenupureesvarar, 8.Aadi 12,Birunedunkulathur Chennd, Aavani
19,20,21 and Maasi_19,20,2TThirunaraiyur, 10. Purattasi 7,8,9 and Punguni_7.8,9
Thirupainjili, 11. Purattasi 8, Panquni 8Thiruppatrurai, 12. Thai RathasaptainiKanchipuram

EkambaranathaR. Thiruchenkodu Erode, 13. Thai Amavasyai fowdek Thirunelveli Sree
Nelliayappar, 14. Masi Sivaratri Thirumurukanpoordinasi, 15.Masi 13,14,15 Thirucherai, 16.
Masi 18 Sree ARUNACHALESVARAR, 17.Masi 24,25,26imkarukavur, 18. Masi 30 for 1
week Nannilam, 19. Masi 8,9,10 Evening Time fr6a30 PM onwards first on Nandhiyam
Peruman, then at the footstep of Kuruvarai (SancBanctorium), then at the base, middle part
and then upper part of Sivalinga, (2 minutes ahgaart) Tharamangalam Salem, 20. Panguni
1,2,3 Manthurai, 21. Panguni 13,14,15 Thiruvedikifl. Panguni 26,27,28 SreeMakudesvarar
ThirupandiKodumudi Erode and on Equinoctial dayedhera (DharmaAranya), Gujarath 102
Kms from Karnavati, on the bank of Pushpavathi RiVdne temple was constructed during the
rule of King Beemdev of Solanki Kingdom, in 1026C.The Light Rays of the Sun fall on Surya
Bhagavan (the Main Diety) in the mornings. Sthatapa says Sree Rama with Seetha Matha on
return to Ayodhya, after victory at Lanka worshipedre, on the advice of Rishi Vasista. In

Thirunaraiyur, Thirupainjiliand Thiruppatrurai these temples are constructed irerg gpecial



18

manner so that the rays of the Sun worship Sivalingth during Uttarayana and Dakshinayana
transits of the Sun, as shown by the dates mertiabheve, which are exactly six months apart.
The most interesting will be thenfge at Thirunagesvaram, near Kumbakonam. Here
we worship Sree Naganathasamy (Senbaka AranyepardrPiraiyanivannuthal Umaiambikai
(Arthachandrabimba Gujambikai). On Karthikai Mofburnami (mostly the star of the day is
Krittika), Night 8 to 9 PM, the Light Rays of Moonill fall at the feet of Piraiyanivannuthal
Umaiambikai. Chandra is said to perform Pooja andship Piraiyanivannuthal Umaiambikai on
Karthikai Pournami day. The following diagram showt the Earth and the Moon are in
conjunction with the ecliptic star Kritika. Howewetth Earth as the reference point the Moon is in
conjunction with the star Krittika and the Sun isaetly 180 degrees apart at Vriscika Rasi and
thus it | s a full moon day (Pournami). Since than $ at Vriscika Rasi, it is Kartika month. This
month is named as Kartika, because in almost iKaitika months of all years, the Sun is at
Vriscika Rasi and the Moon is at 180 degree aparh the Sun (full moon) in conjuction with the
star Krittika. In our Nation, all the months of tlyear are named in this way only, i.e. with

astronomical basis only. This shows our ancestmmotigh astronomical knowledge. Here on the

KRITTIKA
(26°40' TO 40°00")
MASHA  30° RSHABHA
0° /360 60°
MEENA MITHUNA

330° MOON,  MOON'S.ORBIT 90°
: AROUND*EARTH

SUN'S!
APPARENT,
ORBIT:,

KUMBA KARKATAKA

300° QS W 120°

12 RASI

ZODAICS;
MAKARA ( ) SIMHA

EARTH'S ORBIT
270° AROUND SUN 150°
(ECLIPTIC)

DHANUS KANYA

240° 180°

VRISCIKA ° TULA
210° TO 240 210

Full moon day of Karthikai month, the Moon rays slip the feet of Piraiyanivannuthal
Umaiambikai.
The same thing happens at Thingalur near Kumbakotare we worship Kailasanathar and

Periyanayakiambal. On Phalguna (Panguni) monthrgmair (mostly the star of the day is Uttara
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Phalguni, Uttiram), at Sun Rise, the Light Raysh&f Sun fall on Sivalinga and at Moon Rise, the
Light Rays of The Moon fall on the Sivalinga. Héine Moon is in conjunction with the star Uttara
Phalguni (Uttiram) and is 180 degree apart from3ba on seen from the Earth. Hence it is a full
moon day and the month is named as Phalguni (Pgndine Sun is at Meena Rasi with reference
to Earth.

MASHA  30°  RSHABHA
0°/ 360° .
330° TO 360° 60
MEENA MITHUNA

330° EARTH'S ORBIT 20
AROUND SUN
(ECLIPTIC

KARKATAKA
KUMBA 12 RASI

( ZODAICS)

300° 120°

MAKARA SIMHA

SUN’S;':

$MOON
APPARENT; :

ORBIT: MOON'S ORBIT .
270° AROUND EARTH LUTTARA
150° PHALGUNI
(UTTIRAM)
DHANUS KANYA  146° 40° TO 160°)
240° 180°
VRISCIKA TULA

210¢

In these two temples the rays of Moon worship Godagarticular month’s full moon day only
and not in all 12 full moon days of a year. Thidbecause the Earth’s axis is inclined at 23° @7 t
its ecliptic path around the Sun. Thus the tematesconstructed in a special manner that the rays
can enter into the Sanctum Sanctorum at a partiamgle calculated according to the declination
of the Sun and the Moon, on this month’s full matay of this particular month. This is because
the part of the Earth in direct line with the Swarigs constantly, when it revolves round the Sun in

its Ecliptic. This is shown in the following figes.
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-]
March 21st

SEASONS .

Seasons are experienced in the course of the earth’s revolution around the sun.
Since the axis of the earth is tilted it causes the poles to be exposed to the sun
alternately. The rays of the sun, thus, do not fall directly on the equator throughout
the year, but vary between the two tropics. This causes distinctly different seasons in
the two hemispheres and changes in the duration of day and night.

867" 2
December 22nd

June 21st

Here it is shown that the Sun Rays fall straighthat Equator of the Earth on March®24nd
September 23 at the tropic of Cancer on Junée'2ihd at tropic of Capricorn on Decembef®%2
COCLUSION

In our Nation, the temple construction and architexare completely based on astronomy and is

done entirely on scientific basis only. Astrononmg &ankusthapnam are the basic, for arriving at

the auspicious time for construction and for fixitlge directions exactly. These scientific
procedures are followed in our Nation, even in teemote past and are proved with strong
evidences. Besides, the calculation of 360 degfees circle and the co-ordinate system of
astronomy and geography are developed in our Naiticthe very ancient period itself. Thus, our
Nation is the pioneer in astronomy, architecturathematics and the related sciences.
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