——

5
SIS
\ méLﬂ. r‘:lﬂl \




QW B T

ﬁ@?aﬁ'{éﬁmz e

_‘{&Hi«d{_ 47;5:*:5; il







Vedavijiianasrih
(fereh areme & ot )



SR HiUch: HUTS: G|
T IRl aReiHet: ge: 1

TGN ARl g |
A FAheUuyd fa= THIHSIE: ||




VedavijnanaSrih
(afeer aremT W faam)




T :
YT [, TuH, A w1 fElt Fe, TARER

YhIRMh

Tio {ar YEaR, W=l

I = felt we, 3aREE
UWAW : (0532) 413069

&R ¢ 22 faam=, 2002

A : To 350.00

Wmmmﬁ

AR ; G&ha WA, FvSareH, 4t feeei

HSh @

o qEuTed

148 9T I, TARER
T ;. (0532) 402437

"



\(C 157 (7 2)

el Tarre @t seaar & [ A frasiegla @ g &1 g am%waﬁzﬁ%aﬂq
%ﬁmm?mﬁmmﬁwéﬁ#ﬁaa@ﬁ%
eves aeett & Qor-feg, faz Bt 1 ogw Aw w6 Jeakr g, vy eng w92 @@
mm%%@mw%mﬁﬁ&#aﬁ%@eﬁwwaﬁ%
eor Bl gRe A T B, Az o o W Ensll B geaw 8l waw #, feae & gof wd
%eﬁwam%%wmaa’f@emﬁaa‘%/

AT ST GUTRN T TLH Boe. & T Tearedt ot wahy, a@%eﬁzm
B seteedl Foaar 3 gheom At 81 el © W ol Rawer & sre New eues
Bt B/ T2 T W TERT B BT e & relled gt S 2, %azamuﬁwasz
NUSE B AT B TE ¥y wereda, @ & ey G gedion wied &
st & R freders a& @& ol eu Bon? srmmmm W R e R S HR AR
Sifeeriier] Fwaar @t gy eie sifamar & wln e & wrueTsar S eid w2t )
veraar & e G srger @ o wgwar & v e =ule-uls & v gor 7 B &
aﬁﬁmﬁwﬁ%mw@wf&%mwﬁwﬁwm% ™
Rracrier 7w el & Yeor wid & 3% a7 TR forw st il erueenest wEk
Sy e Wl e e AR KT BT B, SIS Bl SO T AN S T
&1 slewehi ole WErPIa—ard & Silvewe s olte fawme &t wrels wele i
& Fraa 8 ov et & ordel @ W Bedl 53 U0 wend W wellsd & Sidl 8—
SEw qotsteg)

%a#ma%émﬂ#mm?—%waﬂeeﬁw Frew @t oref & et warel
o T ot el W Femwer & ok, ortew ol orilfRis 81 cttdEn @t ofdtae S wereilf
W 2 ot frr ot wwae 8 A2 A 97 2 B B 5 e e wesliss wower B
fere faen ofe cifder S @ W SIEREAE B TN YON & T a st Set @t
a5 wellet & fomt ve wsit fmrer & off W 81 outyfoies frsuer @B Reew @ eme vt

5



B8 ol webal 81 R st @ otel 5wt Science & W& oy R st Rsweny Bl
TN e e STElRared W gl Ted B TR Bl WA B AF AT D
w31 ous Tet e e B e e see—siifas, veree, Risce,
ooy, qetedk, IO, B, Wl eule salied # e & i &1 w s s @&
SufrsEl B WeuT TR o T o, lifie gyl @t fdemmst &t wika @&
e wet TEl B, olae Bt Slelan Sl v o witd @t siea seaed & TR &
ey areatas o g 3 offe O SU— '3y e faurr | vt endsils, wndaticons fene
Bl BRI TBeet B WU F Rrster at w8 s ot Swaibar R Bt 81 T e
B T BT S B GERIED-Gifiva qeiedl ® w8 Trer or wer 8 a=iis T
& omen foreells we &, Siaet @ e 3o v 3l

W T F ==Y = T wosE B o THUA = B A i
sttt 3 st o SeEET e % weel 81 el ol W ST & BT A
T B W B oilET e el P e MR wed & dl Wesulie T=Eed ¥
ST B S B W Saw & e wewagot frea & eeedl @l SeEied wed 8 &
- eoT-aETe] I & GUTH TPl S-genol & Rt TSl B WY 8T 3y
%eﬁga@%a%a&a&md%wéaﬁ%aawﬁ/a&m%%w
¥ et ol oGP WToUT W Wy 5 GrEPNA we ad B 9 qeaTr i
Y ¥ Raew s Subwsl & fore Resrrses 8w Brrm owet fom Gt we wga
v & il & O & S ol WHIEle dfets wilee & weulea e Bew aml
T A e B SUGTT-SAGT Frelewl & T Bt & feeg & wreferd wma oue o
waehr & wedl & ot w8 Tlie T ole e Q6! 6 ST B e W
wq & Role & o1 & We USie Sraseid Sl | ed TE ®T Teie-olelen &
T & e gl e o & ole I wed 8, 9o e wieefw weke B
ezt B EleT- el &SI deegl SESTaRT Glle HEEEH WEUIRT g wedl 3l

Aefrmslly o & goa: vw ey Radloow? © wdid e aw < vl &
BEAAT B RSB A T B Selrer (5 woiet & WP /e wedd ad &



TSI WIS B WBeT WS WA B Wt 2l Az oie R & &t 3 wen gt
& [T O e TR W Al @ el O [N @5 §3g veet g8 & Ut %
BN Tel TeHE G b TBHRIG Bl THT (Ol o, $U A W T TR AF W
qof & TH B R IO FIAeHE Qi wENel @ weeolt ol @t e o Rt
& & & feremr suast wegE T, utere! B ogEiens P e e el #
it w8, el DR W YL T W Tl [ecemus B e weid 8

HEUET & T T SISIaenaR WNeEs Co Horaee, Glaeell i ST & |
%&m@wﬁglm%m%mm%mﬁaw%mﬁ
32 werEred vEd 81 A, v, Suler-2ll: oie vy eliserl: weqd wEE
WW@%%W@?&W%Q&W%W%&H#W&W@W
HElEre ST F TRl e TeEr B Heelddl ¥ fee weha @ W el
qE BTN Bed el aen el W olte Foell @ GenrIer o Gifieet @
foreswe walda 28, SRieNs & S Jlagat diorad &t sifderw 2

HeleEner W6t wrenet sto Fenenl sareaa ‘s areser # R wenst
Sett ST SR W SeuEaElT B TeNeT et &1 aid el Bl Teehehte S
CEEUNOT TSSO W T 3 Togier & &t &0 BANPA! GITet AAARA B I CHEE
B 7 A Wl BT B Pe wl A 11 Beael, 2001 B SRR ooy STTHUTS T
& T B ToB THED T W e [l Hg, AAEE ST TYT v & vkt @
et B RIS W e Ueare W G oF 5| e e gaw ole srpglea
T T TS H Tetahl TGN Wl B e G Fed. NIoaler AT wed B

Sf7er Yareag




el ST e e e N . T




W=

Y ® 3w A

10.
11.
12.
13.
14.
15.
16.
17.
18.

Science and Religion

Iy RfcrerfamrreET

I # nyfTew famm & wRifaehe

(Big Bang) sl qfiahegeT
dfew AT § wewrata<e
s e F g famm

QIR 1 SR WoE 99t
TEa ft 9d 4 el e

Afcwwrreia e faam

Indian Contribution to the
World of Chemistry

Water treatment in Atharvaveda
Sl o @IS Fa—sghria
I3 # affia IRy ik A

A e o fafrean foram

A TefaaTe SR AaerE

ag H ved fafeen 1 Segea ST

sigdag iR fafren famm
sigdag # afffa ayfafen
R ¥ fafeen faam

TasamsRafuTeRT

Prof. Murli Manohar Joshi
o HiYyeT 2T fgadt

Slo fasurr=n o
Sio G M=

o ath fert sharea
o ToRtur TuR
TERIER =™

Tlo fasy < vl

' Dr. Prasun Kr. Mishra

Dr. Subhash Chandra Dash
o T HIW

WX daras

o IAT I 7

Wo TRwg Frardh

o TN qroeyq

o T TugT

o FHH A

Tfo YA =% AT ‘T

11-19
20-25

26-32
33-38
39-44
45-52
- 53-56
57-64

65-70
71-77
78-84
85-91
92-95

96-102

103-107

108-115

116-120

121-127



19.
20.

29.

30.

ke iR Sufeg

seEae o HiY Sy

et go | SAife e

Technical Sciences in Sanskrit
Tl H IR Wehea

AT AT, S HIETOEAT

A s d <Eifay

A iR g

U WRa § g -

A ATEHT W ST <A ¢

T g

staEa 1 wafafa e

it 3f | o g

el § g gt

s g o gfEm

s g ¥ TS O : hd AR T
Ancient India’s contribution to Cosmology
Vedic Environment and Ecology
el Tu< % IIgER 9 § e
Upanisads : Texts of Science
ENRCTERERIELY

formrrea a3 | feafa

aRf$Tg :

1. Trfeerda wia st faemo
2. JufEe-oi: ¢ ST
3. Contributors

10

<o ATl AfcH

glo ¥ faard

o fira wiarer s

Prof. Rajendra Mishra <
<o JersT v

o ANIR UvSd

glo fARET T wrEAt
EINE LR EISEEETY

Tlo 3T WHWT oA Hiarad

Elo 'ﬂﬁﬁ:‘lﬂ'l %ﬁ'ﬂff
<o 'q%:?( HHR fast
<fo ARV MURT SR
Yo TeTe TR

<o =5 fgadl

Ho T &A

Prof. D. R. Sharma
Dr. Bidyut lata Ray
Tlo WA WA
Dr. Varanasi Ramabrahman
Tio M U9 FAR

<lo O IR I

Slo IoTTI 3T

128-133
134-138
139-143
144-152
153-159
160-162
163-169
170-179
180-182

183-192
193-201

202-204

205-209
210-214
215-220
221-233

1234-239

240-245
246-250
251-257
258-261

262-267
268-271
272-275

m

1

1
'



Science and Religion

Prof. Murli Manohar Joshi *

At the end of a century which has seen tremendeus progress in the field of science
and technology, the old question of the relationship between science and religion is attract-
ing the attention of mankind again. In fact, leading personalities in both fields have ex-
pressed views which seem not to be too far away from each other any more.

One of the most brilliant scientists of the 20th centTlry, Albert Einstein has described
science without religion as lame, religion without science as blind. In a very similar way;
Max Planck has said: "Science need man to recognise and understand, religion to act." And
even the catholic church has come a long way, Pope John Paul II has devoted his latest
encyclica, signed on October 14, 1998, to the subject 'Fides Et Ratio'. - faith and reason -
which he calls the ‘‘two orders of knowledge.’’

As this century comes to an end, we find that human society has witnessed tremen-
dous scienitific progress and growth of unprecedented material affluence in many parts of
the world on the one hand and a serious erosion of moral and spiritual values on the other.
Mankind today is facing a multi dimensional civilisational crisis which has engulfed almost
all aspects of our lives - material and spiritual. All nations, whether rich or poor, are in fact
nations with a troubled soul and are in search of a new paradigm. The question is how can
science and spirituality reconcile and contribute to make this planet full of love and peace.
Indian philosophy answered this question centuries ago and it would be my endeavour to
place before you how modern science is converging to the same point where the ancient

4 Prof. & Head, Dept. of Physics, University of Allahabad (Retd.) and Hon’ble Minister
for Human Resource Development, Science and Technology, Ocean Development,
Government of India, New Delhi

11 Jefaamst:




saints of India had reachd and realised the Absolute Truth.

The Mundaka Upanisad poses a question - what is that O'learned, knowing which all j
this universe of objective experience, both external and interal becomes known - |

This is a wonderful question. The question has been deliberately answered in various
ways and in innumerable treatises followed by great and learned Acaryas who interpreted
the 'Truth’ in many ways. This country, I think, is most fortunate to have great and learned
saints, who not only experienced the Absolute Truth but revealed it to others. To sum up -
the understanding of Brahman only can lead one to complete knowledge and this is some-
thing we must all strive for.

India is a country, where science and religion were studied upto its highest climax,
Rsis, through their pure heart used to see science through the window of religion. There
were no seperate books or class-rooms for teaching science to the students in their
Asramas. Every aspect of science was written in the books of religion. So the book contain-
ing religious matter are the source of knowledge of that peried. It is also available there
that everything in this mortal world is made up of five elements - air, water, sky, earth and
fire.

[n this context I give you an example to prove my words - Réis declared that there is
only one supreme power - omnipresent, beginingless, unending and selfmade, that is Atman
or Brahman. On the contrary the ancient science had a view that everything is a component
of five elements. Later on scientists became successful to break all these five elements and
found many more elements within fives so now the famous fives were not elements, they
were compounds. They also felt that science has a limit in breaking the compounds and at
an cxtent every compound has been made up of the same element called energy, like reli-
gious manifestation of one supreme power (Atman) source of energy. But before proceeding
further let us see what modern science has to say in this regard.

Science today is confronted with certain questions which it earlier considered to be
outside its domain. But as a result of some of its own discoveries intellectuals are asking, is
matter related to consciousness in any manner? If so, then what is the nature of this rela-
tionship. Erwin Schrodinger - the father of wave mechanical model proposed his new equa-
tion which replaced Newton's equation of motion for a free particle in case of electron.
Then came W. Heinsenberg with his Principle of Uncertainty and stated that if you are cer-
tain about the position of a moving particle like electron you are uncertain about its mo-
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mentum and vice versa.

The efforts to discover the ultimate reality through experiments are, therefore, mean-
ingless. The classical concepts were thus no longer tenable in the subatomic world. The

phenomena in this domain are statistically describable, it is impossible to describe the
behaviour of one particle with certainty.

Einstein who believed in causality could not accept Heisenberg's uncertainty prin-
ciple. No such phenomenon was known to exist hence Einstein concluded that Heisenberg
was wrong. But the strange phenomenon that existed was proved by successful experiments
in 1972 by David Bohm, in London. The impossibility of superluminary connections as pro-

pounded by the theory of Relativity is no longer valid. Hence "an interconnectedness in
cvents taking place like distances is valid."

David Bohm suggested that quantum physics demands a new order. 'Instead of start-
ing with parts and showing how they work together, we start with the whole.' The separate
parts of the universe are not separate parts. Says Bohm, "Parts are seen to be in immediate
connection, in which their dynamical relationship depends, in an irreducible way, on the
statc of the whole system (and indeed, on the systems in which they are contained, extend-
ing ultimately and in principle to the entire universe). Thus, one is led to a new notion of

unbroken wholeness which denied the classical ideas of analyzability of the wcrld into
sepuarately and independently existent parts......."

Explaining his hypothesis of apparently random subatomic phenomena, David Bohm
says, "Particles may appear in different places yet be connected in the implicate order. Par-
ticles may be discontiguous in space but they are contiguous in the implicate order. Matter
according to Bohm is a form of the implicate order as the vortex is the form of the water -
it is not reducible to smaller particles. Like "matter" and every thing else, particles are
forms of the implicate order. The question which arises now is "What is the implicate or-
der."?

As Gary Zukov says, "The implicate order" is the implicate order of that - which - is.
IHowever, 'that which is' is the implicate order. This world view is entirely different from
what we are using in classical physics.” In the words of David Bohm "Description is totally
incompatible with what we want to say." "In Bohm's physics, there is nothing which is not

"that which is." Bohm's theories have striking parallelism in Eastern thought in the
Upanisadic statements.

The Chandogya Upanisad gives a dialogue between Svetaketu and his father. When
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Svetaketu returned. home after learning Vedas for twelve years, his father asked him
"Svetuketu have you asked for the knowledge by which we hear the unhearable, by which
we perceive the unperceivable, by which we know the unknowable." What is that knowl-
cdge asked Svetaketu? His father Uddalaka said, "That knowledge is knowing that which
we know all." And further explaining the father pronounced, "In the beginning there was
Eixistence, One only without a second. Some say that in the beginning there was non-cxist-
ence only, and that out of that the Universe was born.

But the question is how could existence be born of non-existence? In my opinion in
the beginning there was Existence alone - One only. He the One thought to Himself: Let
me be many, let me grow-forth. Thus out of Himself he projected the Universe, and having
projected. out of himself, the Universe, he entered into every being. All that its self in Him
alone. Of all things He is the subtle essence. He is the truth. He is the self, that, Svg:taketu.
THAT ARE THOU. )

In the Brhadaranyaka Upanisad the sage informs king janaka about the true nature of
Brahman, "Brahman can be apprehended only as knowledge itself-knowledge; which is one
with reality, inseparable from it. For He is beyond all proof, beyond all instruments of
thought. The eternal Brahman is pure, unborn, subtler than the subtlest, greater than the
ereatest. By the purified mind alone Brahman is percieved. He who knows Brahman to be
the life of life, the eye of the eye, the ear of the ear, the mind of the mind, - he indeed com-
prehends fully the cause of causes. In Brahman there is no diversity. He who sees diversity
rocs from death to death.” ' '

The quintessence of the Upanisadic thought is given by the following.

JAURUfET, Wedt wEEl | &S 2.20

So we notice that the language which many modern physicists are using is converging
to the language of spiritual leaders. The physicist, the chemist, and the biologist come in by
different doors, each one his own deparment of knowledge, and each comes to that this is
his special domain unconnected with that of any other. Hence has arisen our present divi-
sion of phenomena into the worlds of inorganic, vegetal and sentient. This philosophical at-
litude of mind may be denied. One must remember that all inquiries have as their goal the
attainment of knowledge in its entirety.

The modern mind and the ancient sages from India speak almost the same language is
strikingly evident from the following two illustrations. In the words of Robert
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Oppenheimer, “‘If we ask, for instance, whether the position of the electron remains the
same, we must say 'no’’; if we ask whether the electrons' position changes with time we

musi say 'no'; if we ask whether it is in motion we must say 'no'. Now have a look on what
Upanisad says :

I N = 1 R G- S P s )
AT T g "o areda: 1l 397 5
Thousands of years before the dawn of civilization, as we understand now, the

lcarned had realised that it was the Brahman from whom the whole universe and its beings
arise; after arising in which they live; and at the dissolution into which they merge back.

Tl 9T SHI AT WE=T, I A= i<l
o warta iy fayTha, afgiee, agaaton afad 3.1

All our inquiries have, therefore, to be to the nature of Brahman because at the level
of knowledge it is abstract and hidden deep within every being and is not generally per-
ceived; but it can be verily perceived with the help of intellect, sharp, subtle and one
pointed by those who are adept in the perception of the subtle.

Ty WY Ny [EET T WeRIT
A T AT FogaAT GErAT YeugRifa: i wa 3.12

The choice of words here is extremely sensitive. One indeed needs very fine and
sharp perception to see the Atman, which is in every being. The basic requirements are; de-
votion to truth, concentrated and concerted effort, perfect knowledge attained through con-
stant control of extrovert desires, and practice of continence and other moral virtues.

AT 9 AT & T AT W A= sereriur ey
Hqusswh 3.1.15

All through the philosophical literature we find that to understand the Brahman and

Atman simple knowledge is not enough. One has to have complete control on one’s desires
and practice of continence and other moral virtues.

At this point it may be necessary that Brahman and Atman is the same one Infinite
Reality viewed from the external and internal points of view. To understand the Atman and
Brahman mind is our basic instrument_and-as Adishankaracharya has said "The mind that
has been well refined and rendered subtle by the study of the Sastras, that is Scriptures and
Works dealing with Spiritual Science, and the teachings of a competent spiritual guide, and
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is well disciplined by the virtues of tranquillity of the mind and control of the senses, forti-
tude, withdrawal from extrovert desires, diligent conviction, and constant concentrated ap-
plication to realize the truth, is the instrument for the realization of the inner varities and
the Self (Atman)”

IR e -SUL9T:, IH-TH IR GEEwd 7 ed-g9iy Svurg
( vrienT Tfrararsy)
Vedanta holds, ‘‘that in the phenomenal state the universe is beginningless and end-
less, and evolves and involves cyclically in the Cosmic Consciousness by the force of the
accumulated past impressions of the Souls for their experience and action during many dif-
ferent lives to gradual progress towards perfection, to realize their true nature as the Sat-
Chit-Ananda. This can be illustrated empirically by our awaking and sleep cycles. When
we go to sleep, all stored knowledge and impressions become dormant, but retain the urge
lo come to the surface and remanifest. As a result, after waking up we resume our previous
thoughts and activities and grow in knowledge and experience. This process goes on in life

while our physical bodies are subject to constant changes and pass through childhood,
youth, old age and death."

A question may be asked how the Absolute becomes active and the whole universe
acts accordingly. This energy has been explained as the Maya Sakti or the energy of illu-
sion. To quote "Maya-Sakti is the innate, eternal, indefinable, and relativistic universe-
manifesting power (anirvacaniya-§akti) of the trans personal Absolute Brahman, which
works spontaneously, just as light shines spontaneously. Maya does not affect Brahman,
Just as the heat of fire does not affect fire but only others; that is, Maya affects only its
products. That is its relativity. Maya projects the universe through its two fold characteris-
tics of veiling-Power (Avarna-sakti), comparable to Tamas of Prakrti, and Projecting-Power
(Viksepa-sakti), comparable to the Rajas of Prakrti. (Sattva of Prakrti arises owing to the
presence of the Atman as substratum), Through the operation of these two powers of Maya,
on the one hand it veils the Reality or the real nature of Brahman/Atman, which is Exist-
ence-Knowledge-Bliss Absolute, and, on the other, simultaneously projects the Anatman
(non-Self), the opposite or shadow of Reality, in a distorted manner. This is so because of
the disturbed condition of its three Gunas, just as, for example, a concave or convex mirror
fﬁ-\'mﬂs images. Maya projects the universe and jts being on the substratum of Branhman/
Atman in the relative plane, within the framework of Space-Time-Causation (DeSa-Kala-
Nimitta) which are derived from Tamas-Rajas-Sattva. This it does without affecting the ab-
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solute nature of Brahman/Atman, just as a person is not affected by his distorted images
projected by a concave or convex mirror. In the universe, which is within Space-Time-Cau-
sation, individuation takes place, and the nature of Brahman (Sat-Chit-Ananda) appears di-

chotomized into relative existence and non-existence namely birth-and-death, knowledge-
ignorance, happiness-misery, etc.

Mundak Upanisad declares "What is that O'learned, knowing which all this universe
of objective experience, both external and internal becomes known." The answer to this is
that the knowledge of Absolute Truth of the Brahman can only lead us to love and peace
and when this happens the Mundak Upanisad declares "when the Atman is realized as the

Basic Reality in the Noumenal and the Phenomenal Existence, all the complexities within
the ‘heart' (mind) are resolved and all the doubts are rent asunder

Rr ol foey addemm:)
g =nswr wutfir afm=® ao=n

Scientists today are discussing questions like “reality," "being", "non-being" etc. in al-

most in the same language which Upanisads and other schools of Ancient Indian philosophy
have done. Piet Hut in one of his recent papers (1995) while dealing with these issues has
obscrved the following :

............

"Science that does not have any ethical implication can be useful, but cannot claim in
any way to describe all of reality, since clearly some form of ethics is part of our world of
cxperience. On the other hand, ethics as a set of arbitrary commands, either ascribed to a
superhuman source or to a biologically useful set of general rules, is not satisfactory either.

"What is this world we are living in, and who are we"? In order to come to terms
with such questions, we can switch from an inquiry as to 'what' to a more revealing inquiry
as to 'how'. 'How does this whole world arise in the way it does, in the way appears to us?
And how does notion of who we are arise in that same experience in which the world ap-
pears as well?

Asking such questions, we can find a tentative answer to what it means to say that
something is. There 'is' a cup, there 'is' joy, there 'is' form and function and value. Whatever
appears, it has to make some form of sense to us, in order to qualify as something that 'is'.
I:ven utter chaos or non-sense presents a form of sense (namely : chaos, nonsense). So, for
us, ‘'what is' is the direct result of identifications we have made.

At any time, we can view anything in its 'being' aspect, as the role that is being
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played, as that it 'is". But we can equally well view it in its 'non-being' aspect, in its aspect
of openness or emptiness. From the point of view of the play, the player underneath the role
is simply not there. In a drama, there 'is' a king. The actor 'is not' within the rules of the
play. Within the play the actor steps aside, disappears, to let the king show through. But
when we step outside the play, the king has vanished, has completely lost his base, his
foundation of existence. We then see that, at bottom, the 'king' has an empty notion all
along something being played but not ultimately 'real’ in any sense.

It would seem that, instead, the actor is the real person, rather than the king. But what
if the actor unexpectedly gets fired, soon after the play? Then the next layer drops. The ac-
tor disappears as well, and a jobless person appears instead. Is there a core that remains un-
changed? Flesh and bones, or molecules, or a life history constructed as a vast web of con-
nected past events and relationships between events? Or are any and all of these in turn the
results of further attempts at role playing and play interpretations? I suspect the latter. Let
me try to sketch what that may mean.

Stated in the most radical way each subject or object, human or physical object or ab-
stract idea or whatever, is playing a role. And what we identify as playing the role is itself
playing a role. We are part of a great drama of role playing, with roles within roles within
roles-without anybody or anything 'home' underneath; without any stable and final founda-
tion to bolt things down upon.

There are interesting parallels with mysticism, though. If a scientist looks at the
claims of a traditional religion, he or she is likely to be rather skeptical at the seemingly ar-
bitrary boundaries that are acknowledged by the true believers of that religion. To take one
example, the believer may claim that a particular temple ground is ‘holy’, and that there is a
clear distinction in sacredness between what lies within the perimeter of the temple area
and what lies outside. The scientist may object that the molecules inside the temple are the
same as those outside, and that no scientific analysis is likely to yield any measurable dis-
linction that could justify the presence of a definitive limit, separating the sacred from the
non-sacred.

Such a scientific attitude would be very reductionist, and would probably not con-
vince the believer. The scientist in turn might well be ready to concede a contextual value
lo the notion of sacredness. But it is interesting to take up the reductionist conclusion, and
urn the tables. The first 'naiva’ interpretation of the absence of a distinction between
temple and non-temple would suggest that nothing is sacred. But this is only one way to re-
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act to the dropping away of a limit. There is an alternative: we may equally well conclude
that everything is sacred. Rather than limiting appreciation to a particular spot, we can fol-
low the examples of mystics of all ages, who have never tired telling us that there is no
such thing as ordinary, finite, non-sacred things and events. Anything can be viewed in its
proper aspect, as an open gateway to a boundless reality. It is here that science and mysti-
cism meet, in an outlook that is literally limitless.

I
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o waR A T (e, otee, =giH S WY, O, aa) H Suftud fabe
& 3reren AE o g, ¥ et a9 € S WeR e <Aes Ol % diasm § g W
fomfor Srar @1 HeEHE o W WA, Na, TR i wegT o =R g, 99, W, T,
afe aeal ¥ =gAtus o § i 9 Ee) 21 T @ ImEiaane’ ¥ 9 g
i fa=r

o A, ST T IfEeR rgw=u uRug, W8 feweft (3090)
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{5 9 Auar foamr| id U6 96@e 19 Sl
AY §gd IR 91 e w9 faig =g ot/ 9.4, 7, 103 (1-3)
‘Soy ) AT S w § WG AR S = g Y @ o fo & @ ot
e 39 RAT S Y T Feaw H o fF verd gaw w4 Wy € o R o
fafor =& o W, S IO Srel GE-3T] FET T o Rt werd % g ok
Tt w9 T SfaEed w5, R o] 99 €, T Fean 1 U i A g (di-
atomic) TIT AU (tri-atomic) T T FHeaT = u"reﬁa‘rmvﬂqmﬁ%ﬁqﬁ#@raﬂ%
&1 f ¥ oo wiwe <Rl vt F g ¥ ol wd Sehwel v % ey § ffew
AP W SR ¥ ot W & fer = R 9 e = o1 R or & awEny St
¥ ok s foraveT T & W fEg oS U otufq oTop W ot ¢ Rwelt H frefew
fopan < wehan @ FTRT oA @ YET W @ (particles) Heeldl €l
M ¥ OER W@ TH o frd g o § uRafia @ s @ @ 39 fRA W
A 9o H SAREAT (transmutation) F8d §1 GEFI: fRdt qert % ewiEd WA 3
ﬁl‘ﬂﬁlﬂ?‘ﬂ“ﬁm@fﬂﬁ(molecules)%@%—@?WW@%@TWWW%
WA Y A TF & THER F F% WA B ¢, g A o iy awil 7 QW@ AR WER
& off Ty B ¥ S weef T € YR ¥ ARl ¥ W o € 3 wifae wared et
T T (elementary substance) 83 § Ry 9% faodd R Tl % o1 @1
Ay a<all % WANRT % I ¥ 99 € 3% ‘=ifites gerel’ (compound substance) Fed Tl
e W T e O % RO e A Ui, faRdeer aen |eersor
e wefa favg 9 WA e w1 Y oRadt @ W ¥ iR e
et s TRedT ¥ e 1 §9 9ga i ¢ g 39 9Hd % I % 1w
arfaes Rafy o o §1 SeEond AR B gEE W TR ¥ TEH 91 S 2 ek
Wiiferes YRad ¥ FRO R ST I @A §1 TR ot femi W wh & Wi © faReg e
R R I T Y T80 X e 2
T AR % TR ¥ uRedd 3@y §1 9y @l © W €, @i WS @
W R, T H T UL @A WA a9 S €, senfel 37 O feanslt # usref w1 w@we
TR W O A Y wee o ¥ Y ufted sl € iR 3R Wear ¥ SRl @ W
hdll W ofenil N ToEte wRade wed € W w97 W, e ol '
Tt IREEA W TS w €, WA e Feent 21 fafre ueref # W@ ol o
i T STeE oft S I witafea )
WA W % FEml % oger e ¥ ol | fRdt off ufteda B s s S
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T Y F orger 59 TeE B g wew R o ¢ SR 3w uitedd # 39 A F o
oTTY Tifes e § 39 TR Y @ §, fram ¥ 39 wRadd # oifae aRadT (Physical
change) FEX §1 79 TRed T o R W, -S4 O MR 9 S €, Ry v
1 SR Y ST A SRae S8 FER I el g1 Sqend wh, S iRk A %
e TiEdT B ‘i aRed el Wen Wit 6 Whea # SRS a9 TReE %
mﬁmmmmmm%ﬁmwwmmwﬁwwm%l
% fogda o fed Ter ¥ ol W e S W A Rl g we | ek &
R (I S F o, SRS ol TAwA # wew W ¥) R IW We ¥ T
qﬁaﬁaaﬁﬁmmmﬁrﬁmﬁmﬁm#‘mﬁaw&aﬁw’ (Chemical change)
e ¥ e TR o ¥ Rt e W SRR WY O g T wRakia
AT TF TEA T TG F T TGV FT Al 2
T T Y B T Fae 1 IR ¥ § v e R S Wi aeer
maﬁa@?ﬁ%lﬁfﬁmﬁﬁmﬁwmm@aﬁmmm%@mﬁa%
X e 1 W g, a3 P, Se w9, W 3R I, e (distillation)
maﬁmﬂ?(sublimaﬁon)%ﬁwﬁmmm%l%ﬁmﬁaﬂﬁw
%ﬁmﬂﬂﬁm(ﬁ)mﬁmﬂmmm%—
Wa@mmmmgﬁrmﬁm 1.1.5
mfe[qfaaﬁ,ﬁa,aﬁq,alg,m,m,ﬁm,vham,mmaﬂrmﬁm%
%ﬁmﬁ%%ﬁﬁ,mﬁﬁ,mﬂ,ﬁmsﬁtmsﬂmm&smm
ﬁtéﬂﬁaﬁmﬁm%wqﬁﬁmﬁwgmﬁﬁmﬁmm%
ﬁmwﬁﬁﬁﬁﬁgw%%‘,wwmmﬁﬁwmﬁﬁm%—
AT A U, SeRREToTRt SR
fraTer): U w3 Ty, WRvatss! wAawdd =i
aqﬁam%ﬁ,ﬂa(aﬁ)%m,m,qﬁﬁmmm%%-ﬁm
fasmwmtﬁ,mﬁﬁz,m%m@tm%mmqﬁﬁ%lsﬁm
J g ¥ AT O T TER A TG fed—
Afrr), oA, O, 5, 9@, TT, 791, 8§, W, g, otend, WEER (WiE, 97,
feufoeaass), W=l .
% 9 O o e (@ B @ oe ol et A
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AT H 11 7 —
i, 14 —

g, 14 —

Sfere, 14 —

fewm, 5 —
#d, 5 —
3T, 6 —
YT, 8 —
™, 8

AHE &R
@%m(ﬁﬁm)wm,aﬂr’m%ﬁaﬂm
@RI

W Y ©F & e iR Sicgal (3 Rag-vams
AHF) &R

TH ¥ o qh g SR digedl §WER (3,
Rafiems 1) |

HeTd Soed e @l

& q fq9m 9% uiE, 9fE ¥ 99R (e AWE)
=i

e  faumT 6

e ¥ fam sl

e 9 foaseT 9% qiw, 9371 Ul

e ¥ faam 9% i 9, 799, WA 9
W& q 39 9 |, el G&hR (AT °19F) |

#—mmmmﬁf(ﬁ)ﬁm% oI % T ¥ TE T THER T

gﬁgsmm —

Fae gt Hi

g 3t vt H

gf¥re, stet iR a9 () H
givrelt, S, a1, arg

a9 gl H

g 5= A S5 = AT T T
Wit 7 (wifafee), g, T # (i)
gyt st

hael wid H|

Shtaresr #H
ST, YR <A1 H

fayg s @ Sigw A9 ¥ Hl
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Rafawms —  ae giyE 1)
= — N A

o gul faveianr SRR 1.1.6 § s 21

[ T § WA A W SR (alchemy) F8d A1 S 999 949 Y99 IRE
YR 91, 9eee faeEs (universal solvent) TR T qAq 3 (elixir of life) i
W T 91l WEAEE § R qE S (ores) N aIgelt W Fred, sinfa aw
T T fFUeT (fermentation) %1 ffta S 1 wElet (feelt) o e W R & v =
3F T WIe W T, 9 o1g fora | ST UG 1 WA 21 S w5 QR 9o SRyet
1 @t oo & feffad o1 A1 5= g 9 Sraftadeiier Hui otafq WARY ¥ & 31 =&
TN 3y fagra @1 Qom, =W, arvg R ¥ oal ¥ 59 g0 ° g ¥ waw §
TR FeT 1 Uit e @1 wiig SRA WEAE AR (100 So Yo) ¥ WR ¥ 3w
Syantt sitsfeal dar & R Tui SRR T TR < I TR

U T A € AR Gl (Dyes) & Frfor aen @© % ¢ 9fas w1 31 Ay §
HSlS A T TG FR F ordw iy F1 ot 1 Yl # oA o fafew & %
e wfeg R e § ARG ik w5 <G W WA IR gRll |, WS ok % F
I T w oo v § el o oegRedl WAt ¥ i % fmiv % e <A
T H ST Bar o, SR_w], Jor, Y9, o, HeaN, To, Weis, AEd, e
IR ArE 1 +ft Taia ST Bar oM T TEST A T AR FRE I T et &
IF TR W 9 fafet wowm o, s Ot S 9 F @ A W AR s
faft R wifew o sTem-srem @ % AT S-St TE-Taehl S WERT Sir Al g,
W, S+ ol Sl F ow 9 EE W s e e A 9 H weel 9] 1856 o
HITAR § FHA & T T [ F DR T FEW R ARG § g iR 7 w6
o a9 | R i o vean T SR AR i S AR W |

W 9Ra # oiged sicafus S9a oo § on Heesice! § fiell e s’ @i
¢ T8 Yorfto St wiwmfd ‘wyfesr fafer’ (A & WY § freelt =g o off = A
fafen) & et € @1 didwer  aged @ ok ot o geml araa H, wa ¥ WA %
AW WIHST H T dledd % 9l WOE g8 il RAE SR e RS W T
AR FW@ A1 Tl wgEd H Agar F wE T oS o Iuersd €1 1864 $o H uH W
H AN § W WA FE S T TF <7 UK G 5 e et ol g &
U T 1600 T W QA @i @R W IFEER a9t w @ faeg ot £ Tea
TR T At g @ o o S onie ¥l T W aoEei TR fafr ¥ e
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sl & U o ot G gel R
T WER TF @I € 5 WEE F § € vuate oo, § oaer aigs enfy w6
I9ANT B @1 & 3R SR qviA A5 F wgared  fer war @1 @, T, 9" a9 g 6
IqEnT sitsfedil # WeR AEUT W RN ST @ die W ‘FEw Styer S erg, i
‘Tfearas’ 3TeaT o g, T Wl BRa o1yar el oIy qen Sidl S /| SI9El ¥ 61g
T Y [ S A ST ISl % 3R WHT q9de (18, 13), gEag (11, 3, 7) AU STUHa]
(5,28, 1) 3T TA WEFAE :
T JunEEts: €@ vt Srefgara s
R ST e Sifor st shftr auafafgarti staeag, 5, 28, 1
T € T, aged % O F IRE weia aew W IR S v A At ot 9@
oft1 IereTond, Tl F g q, WG W @l q, T W =9 A, I W A Y, e w1 W
q I TR I Tite rerer i QA ik fFEr S o
AT FAFUIT AUl W AT AU
T TA AT FYON W WA A1E FigT gr6 =S|l |
BRIANANS, 4/17/7
Tigeit F 9of T 9 fafy TR ey dfe S 9 w9 fafy ¥ erwia W 9w
(Red Hot) Ellﬁ?m':f‘q?@'l (Butter Milk), st (Sour Gruel), foret % <9 (Sesamum) W“ﬁ"{i
3 ¥ g I ) A ARE 91y H E A S g0 9§ age i €, 19
IR F 9T Fed €1 39 T F Afae T F WI-9ry JU-94&0 (Colour Test) it
5 s & oS wRom T TR P A 9
w@ol_wrr 7 F 9
TIA—F
Y
Hiar—tew ST Tohl el F
PR S
fer—athe
eI ,
AF FA F TEIE T Sroeag § e qrrdl feRer Suesa @1 T A #
B, AR, w99, BRRe ST, e @l SEeuad (Sublimation) ST S
fafedi 1 foreqa former wg 9t frerar 31 sgfrs fraM A qoAl W R HaEt
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AT % v R @1 aigelt F welvem @ ol W 1250 fo H uweadw S Y &t
f 3R g 1669 Zo F BT WS N HEHRY H A Frewren, I faweaR TAEFTS a7
BTl VAl % TWEE @ @ T S faera © R oIS onwifaa St €, 9wl
T A I Rl T @ W R, qRag Wi SS9 R i Ak
ngfrs S AR o B sifes wgfeuned Ara € iue, o, =i, o, T,
w@ol, YR 41 S & Weiwwiel & 71 Taq) 7€ a2 ? 5 W v W) o w1 e 9w
T Hifs T O 9 ¥ g o < fig TNA o e fAEE % BN URe ¥ W
TN F el H UseE A A 7 YR Y WOl w9 GHhd 91 AARA 5N fafad ]
w7 H Y S e ¥ 3l TR de-we @ WA i 7 ¥ SN g8 ‘
eI 9Ra 1 e o fwiea o 76 Swdea eigelt % Or-SEel % qof fawor
aehiel TeffEl 7 R @ W@ RY 9 Sqewond, @l gy WSS, Weadde,
Ve, SRR Fel T 2| SeEag W Frited dfadl s €
TR T AN o T |
Tgr fiRugdasar fasrfa sEr s aredag, 19, 26, 3
T uIg A TEU, TEER, TA-UeRE T g Wt i A1 wega T STeElag W O o
EEUSL I .
g AT ST THUN A AT gewfa: |
TR 9g TG A a9 ¥ g WAl
qAq A T gl Eag 19, 26, 4
Wi ARa § HeteEs-Rmior w W@ e off S TSl AR T s ¥ s
frfu-fafy § @l = T WM 99 IR F o W Q s fF T @ O ¥9E9 (Uni-
form) AT FAR B TN THH Tiele W TEF e I (Mortar) % WY & (Triturated)
fora T A HEREET TH e TS AR A e T S W TEE T A 3§ T SR /W
T YEHES T T SN FEUCH F G TeX A TF HI G0 AR T
@l ¥ ofifed IRAE WA Wl A S 9 of Sgd ST W T 3 W=
o’ 7o § fevan § fir aft <1 91 9O AR TEE S W S R S @ @ o 6
TOT 38 FAEEE & I §1 TS THE F Q@ 9 K =9 W o W A AR T @R
I ST A 7€ F8 AT H e ) 9G A A T TR F AR AN F W T T W
A I8 SARH WHE O T GREF (Wrinkles) T HW H AR 1 GG | 9 T TEER F
WY T T S, SO, & s W e S §1 A F R H B T TS A
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T T S T F W 98 9 R ¥ A A 9He T F«

argF (Metallurgy) % foma & sfaeex %0 arwg 3 foFan freehr oo ‘@= Wr-
G TE g Qeu 1 WA w1 H RS (Mercury) fovae ©F 9o fawe W
forepr TN TR (587 $o) I URE T WE HI TEIRATHF TN WKME FE ¢ IY HA
F ugelt ¥ FAvAEOr Seen-T0e0 (Flame test) SR Y 94 A1 YA Wifeed H Hilesh-4iR,
AT SRS o H S vl fieim 31 Heoer (Sulphide of Mercury), T T&, &E
T, Ogelt B YR HE, FAET (Calamine) ¥ & (RF) frepdfur anfs =1 goleor
faerw ‘g ¥ fag A TE Ty § Syeed 21 Wi AR § 9] w9 @l fafy ot aqens
T & forget woi g AR ¥ ST 201 awm 202 HR@m @

WA W A @ 9Ra SeI-Fmin ¥ favg § fawa @ Sl 3w WY g S| A
frafa o < ol aegelt F el W wrE E o a9 SREE W 4 99§
FE F =< w6 o ToE w9 Y R W ae @ Frafd $06 WEE TRT 99 eIk S $
oo H WgE T 91 e W werme W g § uihs ol 9 Ao o HEE Bl o
6 3o 9 T 9 99 R ¥ w99 (8" x 4" x 1Y) H WA WAl o1l STEIREE
W] % " 9% v § ger-fre § 5 SURl # WA B o, 9 qRdd
ITHTT ¥ IFT T Al

IR forem A Wy @ W § e WA ARa H fomm, Safe wefy, Sef
T ST w9 ¥ o o feeg frem ad W R AR @ suen foegd #a T
sl fRREE X ft T ol i fodw sy A T HRT R % & H wRdl %
WA T wa qEiET @ @ A8 W 81 o % aete gT H e Wl Aerad
Iyefedl ol dafr fogrdh ™ o T W § ok R uRRem ¥ Sefr #t € ST T
I 2, AR X WA ORa ¥ Setel ok S fasrl W ugfed ®9 ¥ ey W
I aROME WRER @ wed §) AR gest e g, Seite 9sft ek
o & fafim & o < Suafeet g8 off 3 oRga: SrmERYr o, FHEer STH HveieS
3erg i & I R

frspda: T ST Wedr & 5 9 IRaed & WA wiee w1 ghfud €9 ¥ faveoners
g firer I A W a1 T fF Ui Ra § e o fefaa fufa d anowsh weie
7l H 33 A AE T FA (400 T Fo o) TF WHM P W ® dAdTH favaww,
AR IR wu S sared Sueed §

)

Sefaarsf: 64




Indian Contribution to the World of Chemistry

Dr. Prasun Kumar Mishra *

Indian chemistry and chemical technology, the important component of theoretical
and experimental technology was cultivated in all parts of India from the ancient time or
Vedic period. The later literatures flash out such kind of works. In fact India was consid-
ered to be the industrial workshop of the world till the end of the 18th century. Everyone is
familiar with the chemical excellence of cast iron produced in ancient and medieval India.
The temparing of steel was brought to perfection in India which was completely unknown
to Europe. Alexander received a precious gift of 30 pounds of not gold; but of steel from
the Indian King. India was the leader of several chemical and pharmaceutical industries in-
cluding dying, lenning, soap making, glass and ceramics, cement and metallurgy. Indians
were far ahead of European experts in several technologies involving melting, smelting,
casting, calcination, sublimation, steaming, fixation and fermentation. There were experts in
preparation of a variety of metallic salts, compounds and alloys, pharmaceutical prepara-
tions, perfumery as well as consmetics. It is appropriate to mention that it were the Mus-
lims, who took much of the Indian chemistry, medicine, astronomy and mathematics and
other branches of science and technology to near west and then to Europe. It is well estab-
lished that the secret of manufacturing of Damascus-steel was taken by the Arabs from Per-
sians and the Persions from India.

The Indian manufacture and trade both in the local and world market were in a flour-
ishing condition until the end of 18th century. European nations began seriously entering all
the above mentioned domains with the help of modern chemistry and scientific knowledge
and even surpassed the native achievements. The colonial powers completely eclipsed and
climinated the local talents of the native craftsmen. Thus India lost much, which it had

e Bureau Chief, Dainik Jagaran, Bhagalpur, Bihar

65 Afaars:



treasured so successfully for several centuries. An attempt is made in this presentation to
sketch out Indian tradition with the help of three important sources viz. archeaology, litera-
ture and surviving traditions.

Archeaological excavations at MOHENJODARO in SINDH (now in Pakistan) and
HARAPPA in Punjab (also in Pakistan) have shown that the people of INDUS VALLEY
civilization (2500-1800 B.C.) were skilled in pottery, glass and enamels. They were also
extracting metals from natural ores for making utensils, instruments and weapons.

The earliest references to the use of such materials by human beings are found in the
Vedic hymns, which are the oldest recorded literature in the world.

*‘I want Stone, Clay, Hills, Mountains, Sands, Trees, Gold, Silver, Copper, Lead, Tin
and Iron.”’ I¥AT & W Yhaarr o N, Rrayer ¥ ydaryer ¥ faepearyer ¥ aeaaayer ¥ fwod
7 Asayer ¥ W T T JY9 o T vmn o W g o Al ] Io 4-7-5

‘It is obvious that the technology of extracting these six metals was known and that
there were professional experts who were smiths, potters, carpenters and chariot builders.

‘‘Homage to you carpenters, makers of chariots, potters and smiths.”’
THEAET &R ar T9:)
T: FEATA: HHRSAYT aF TH: 11 FH o 4-5-12-13
The intellectuals of ancient India have speculated and strenously tried hard to under-
stand the nature of the physical world and its origin. The early philosophers invoked a
theory to account for the varieties of materials found in nature and also the man made ar-
ticles. They visualized five different elements (US=%dl:) which constitute the physical
world. ““These are earth water, wind, fire, and sky/either (3f¥relt, 3T9:, =g, deryeif:,
3T ) These five elements were supposed to be endowed with individual characteristics
(M) or qualities. With diverse combinations of these elements different materials were
formed. They tried to explain the different properties and qualities on the basis of these dif-
ferent combinations. They also speculated that these elements must have evolved from a
primordial matter, just as a piece of stone can be cut out into different shapes and forms.
They also considered the possibility of converting the base metal like iron or lead into gold,
a precious metal. This is the basis for all the attempts made to achieve this goal. They also
tricd to find out an agent which could, by its touch, would convert base metal into gold

‘touch tone’ ('Fl‘{f fRrem).
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Another line of approach was to keep the human body in good health and youthful
conditions. Experiments were conducted to prepare the agent which could bring about the
youth and good health by its administration for older people. Such treatments were termed
Dehavedhah (3% 99:), Kayakalpah (F%eq:) and Safijivani (Ssiar).

There was another school in India who visualized that this gross universe is made up
of tiny individual particles called atoms (YTHIY), Kanada (F9ME) was the leader of that
school called Paramanuvada (YTAIYEE). These atoms combine and give rise to different
substances. Such combined atoms were known as molecules ‘Anu’ (319) which can con-
lain two atoms or three atoms (819: :). Of course, the nature of the force that would
combine these atoms was still on speculation. It was remarkable indeed to find that Indians
had already pictured that the atoms are invisible because of their small size. They could
also estimate the size of atoms in term of the known unit familiar to them. According to
shvctashvataropnishad, ‘“Tip of hair is divided into hundred parts, and each part in its turn
divided into 100 parts.”” This works out to be roughly 10-8 mm. It is amazing to find that
this agrees well with the present day estimate for the size of the atoms in terms of the
Angstron unit i.e. (10-8 = 1 A°). Mandikyopnisad clearly states that such a size can only be
visualized and cannot be seen by the eyes. Saikara also pictures that life also emerges at
the atomic and molecular levels.

ATTITTHNR JIAET SHicuae =Tl
wIY St | AR ¥ == wead il (dle 5/9)

QI SYRTAT <T@ afgaea: 1 (Yoo 3/1/9)

These concepts remained latent till the begining of theé 19th century. It was an En-
glish school teacher Dalton, who made use of these concepts and postulated the atomic
theory of matter. This could explain satisfactorily all the laws of chemical combinations
known at that time. The atomic theory of matter and the theory pf evolution of life heralded
the modern concept of universe. :

No doubt, concept of laboratory is a very remarkable chapter of Indian technological
works. So many types of experiments, readings, reactions etc. were done in the laboratory.
Whether, till 16th century whole Europe and west was completely unknown of it. A labora-
tory (THRE) is to be established in a picturesque region which abounds in medical plants”
and well (water) and free from all interferences and disturbances. The building should be
well protected with high boundary walls. The laboratory is to be furnished with a variety of
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cquipment and housed in the right direction.
TN Wpdla Gaareanfaared| Warafawsr g9 v guantadi|
YYIYUEHTG TR YUl | TRt WehRoT Giraard |
A =49
There were more than 32 units of aparatus used for chemical and pharmaceutical in-
vestigations and they were called Yantras (¥d) viz. Kosthi yantra, Tiryak Patana Yantra,
Dheki Yantra etc.
Rasa Ratna Samucchaya also gives very nice picture of qualification of staff working
in the laboratory (THRIM).

[ndian alchemists have clearly explained the properties of sulphur. It was known as
killing of metals. It was used to kill the metals, was known enemy of metals (copper),

Yot (Y + AR:) which finally became sulphur in English.
ST ARUT 953 WHIART: FUTl e qeciguTa aeieed Hyrl|
T 7.138-142
Loha vedhah (@i@d®:) ie. to transform base metals into noble metals and
Dehavedhah (389%:) or Kaya Kalpah (FMM&ed:) i.e. to maintain in a fresh and healthy
state just like a youth, were these two most important functions of sulphur.
What wonder is that calamine (T&:) (one of the zinc ores) gets converted into gold
when roasted with copper () three times.
iy Forst THRT TR, AT FETeRuT IRt it Yod g wierm)
TR T3

Today, in simple chemistry it is not possible. So the scientists can have to face this
challenge.

Another use of sulphur was to manufacture Mercury sulphide (HgS). It was known as
Mukaradhwaja (W&eST) or Cinnebar for Ayurveda as a cure for several ailments. One of
the British scientific officers made a report about this preparation to the president of the
Royal society Dr. J. Banks. This has been published in the proceedings of the Royal society
(7.1.1790) ‘I have sent you in the box that contains the machines for cleaning the cotton. A
picce of the cinnebar of this country which is made in manes, sometimes 100 Ib. weight at
a single sublimation. I have very frequentaly tried to make cinnebar by the method recom-
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mended in Europe, but I have never been able to prepare any so far as the Indian at one op-
cration. They also make corrosive sublimate (mercuric chloride) and also calomel
(mercurus chloride).”’

The use of sulphur powder as insectiside and the fumes of sulphur dioxide (SO,) for

bleaching negetable was also in practice.... TR, VI YHGUAAET =1 TR g
JSIOM ST=A0TT| ‘

[ndian chemists were very familiar with the preparation, properties and use of the
Alum (K,SO, Al, (SO,),. 24H,0) known as (gall) It was used as an astringent for the
(reatiment of eyesore (Ff&d:).

By means of Alum, sulphuric acid (H,SO,) was being prepared. Similarly copper sul-
phate (blue vitriol CuSO, 5H,0) (9gIgwT), was also being manufactured. Alum was used
to prepare aquaregia (HcL. HNO,) (SIS A1 HISNES W), green vitriol (Iron sulphate
FeSO,. TH,0), Salamnoniac (NH,Cl) 99R, Borax, Calomel (Hg,Cl,) etc.

One of the most important outstanding carried out in such well equipped Laboratory
was that of Loha Bhasma (iron), Suwarna Bhasma (Gold), Rajata Bhasma (Silver), Tamra
Bhasma (Copper), Vanga Bhasma (Tin), Sisa Bhasma (Lead) and Ayah Bhasma (Steel).
One whole chapter of Rasa Ratna Samucchaya is devoted for this purpose.

[n addition to these conventional chemical operations, many biochemical works were
also in vogue from line immenial. Not only milk, curds, butter, butter oil (ghee) and cheese
but also intoxicating liquors were prepared by a fermentation process and consumed on sev-

eral religious ceremonies and social gatherings. Nearly 610 verses of ninth Mandala of Rg
Veda deals with fermented some juices.

QrEdT yraneg |

Charak Sarhhita gives at least 9 types and Kautilya Arthasastra gives 7 types of
discription of about fermented (fvam) liquors. The word ALCOHOL is derived from
Sariwskrt word KOHALA (@I@&) an alcoholic preparation in the Ayurvedic medicine. The
Arabs added the-article AL (the) and alcohol became the accepted term.

Cosmetics and perfumes have been an important part of life. Indian chemists had

made significant contributions in this field, right from vedic times down to the 18th cen-
tury.
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There was a flourishing trade in this field which was considered to :)e more profitable
than only other trade including gold— 7Tf*¥eh UL fera=t: FTSAANGT:

India was in the forefront of the textile industry till the end Of. I.Sth centur).'l.)lTl;ere
were more than 100 colouring agents of both mineral and vegetable origin z'mqlpcl)SSl y ;]:sv
of animal origin for dying the fabric and other articles of every day use. Similarly celrln :
and tulutes were used to build temples, mansions and forts throughc.nit the length an
breadth of the country hundreds and thousands of years ago. Brhat San}hlta has a chapter 0\:
this particular topic under the title Vajralepalaksadhyayah (Ada-mantmefgl.ue) : Ev:?ﬁ:i(:]g
these glues known as Asthabandhah are prepared in temple premises for fixing or r
idols.

Thus the scientific heritage of ancient India became a challenge for r.esearch sch?:lms:
The field of chemistry conceives metallurgy and medicine both. The ‘achlevements 1(:1 :10
cient alchemists is not only a glamour; but it is also a great.contrlblltlon to the world. ]
doubt it was a glorious past of Aryavarta. So, the works in this field would promote our na
tion towards bright future.

.
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Water Treatment in Atharvaveda

Dr. Subhash Chandra Dash ¥

Introduction :

The Atharvaveda (AV) is the source book of Ayurveda. Bhesaja ‘medicine’ is one of
the important contributions of AV. The poet-priest of AV. is a physician who treats patients
of different types by the help of his magic spells, sacrifice and medicines prepared out of
medicinal plants. He describes that these plants have magical powers to cure a patient. So
also, he has taken into consideration the natural factors like, Fire, Air, Water and Earth etc.
for curative purpose. The way AV. deals with it, informs us about the beginning of treat-
ment of various diseases and methods, which is known and accepted as a science i.e.
Ayurveda afterwards. Really, AV. contributes much in this regard and afterwards the expo-
nents like Caraka and Susruta have acknowledged' that they have learnt the curative pro-
cess from AV,

The Atharvanic doctor believes that there are some evil spirits which infest the human
body and create diseases. So when a man falls ill, he is attacked by the demons? of diseases.
To cure the disease means to remove the demon and it is partly cured by the psychological
factors and partly by the magic performed along with the medicinal qualities of plants. So
also there is the importance of the natural elements which have medicinal powers to cure
various diseases. The water is treated as the prime medicine by the Atharvanic priest. He
probably realised that mostly water forms two third of the gross weight of a human being, so
it has some influence over the body, as well as, mind. That is why the Atharvanic poet-priest
calls water as nectar and describes it as most powerful curative method.

s Senior Lecturer, Department of Sahskrit, Utkal University, Vaani Vihar, Bhubaneswar,
Orissa
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Not only in AV.; but also the modern science has proved the medicinal and curative
- power of water and accepts it under the branch-Naturopathy, which is a system of Treat-
ment. In this branch, starting from the ancient period, water plays an important role.

So in this paper an attempt is made to study and analyse the water treatment (water
as medicine) as ‘developed by both the systems’.

In the Vedic texts, water is considered as a very powerful and curative substance. It is
proved to be as powerful as any other medicine. Therefore, it is described in the AV. as
Amrta ‘nectar’ and also named as bhesaja ‘a remedy’.? It means that in water there is cura-
tive power which removes all the dirt inside the body. Since, water is a natural phenomena
it has been praised as a deity many a times in the Vedic literature.

Water is described as € in a mantra® which tells us water! you are definitely kind
and pleasant enough, you give us strength and energy which is the life force (ST W)
and since you are the chief among the desired objects and by dispelling diseases® from all
human beings, I ask for remedy, I beg the waters for remedy. Here, this mantra refers to the
curative power of water which is named as rasa which gives energy. It is true that water is
rasa parexcellence. Sayana says—evambhiiti apah bhesajarh vyadhyadi nivartakam
ausadharh vacami prarthaye.

It is sometimes recorded the importance of water and its medicinal qualities which is
heard from other sources. The poet-priest says—‘Some told me that in waters there are all
the remedies and there is well-being for all in Agni.® For long life also, water is praised
many-a-times. As we see : ‘O waters! bestow me a remedy for my body and protect my
body and allow me to live long to see the Sun without disease.” The water contains the
natural power for bestowing long life without any disease.

In AV. 1.33- (1-5) the priest priases the water and want the blessings. He says—°‘In
the heaven, Gods make the drink, who has a beautiful colour, clean and purifying let these
walers be well-being, kind enough and pleasant to us.?

Water as remover of diseases :

In the AV. IL.3 (1-6), the poet-priest recognises and prescribes spring water as the
remedy which has natural healing power. In this hymn, he says—The spring water which
runs down upon the mountain, that do I make for you a remedy in order that you may be a
good remedy for relief of flux (a continuous pain of a particular disease like
vranasphotakadi. In this hymn also mud is referred as a curative item and hence mud
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therapy is quite evident from this.’

[n this third kanda, there the priest describes about the ksetriya (inherited diseases).
In this context, the powers of water is described. The waters verily are healers (remedial)
the waters disease-expelling, cures all diseases. May they relieve you from ksetriya.!®

The hymn VL 91.3 describes the curative power of water. It is said—The waters ver-

ily are remedial, the waters are disease-expelling, the waters are remedial of everything, let
them make remedy for you''.

In a different context, the Atharvavedic poet-priest praises the water as God and re-
quests to be kind towards the person who suffers from various diseases. By invoking these
mantras, he propitiates the water and then invokes to remove all the diseases. There is a
reference that water cures heart disease. He knew that the water which flows from the
snowy mountain i.e. Himalayas and the water coming from different corners (of the
Himalayas) assembles in the Sindhu, may that heavenly water indeed grant me the cure for
heart-ache.'

Regarding eye-diseases and pain in the foot, there is such description. The pain that
burns my eyes and which hurts in my heels, my front feet, may the waters remove all that
among the physicians the most excellent physician.'* Here water is personified and works
as an active physician who carefully and positively remove all the diseases from the body.

In the AV. there are descriptions of invocations of mantras regarding the restoration
of perfect health. In those cases those who suffer from diseases the poet-priest invokes and
prays the respective deities and utters some mantras for the benefit of the person, who is in
disease. So the natural forces like The Sun, Air, Water are personified and invoked many a
times. They bestow good health to the person suffered and it is recorded several times.

Here in one instance, it is mentioned that, water and plants are the universal rem-
edies. In VIIL 7 it is mentioned that the poet-priest invokes to all magic and medicinal
plants of different colours to protect this man. In the 3rd mantra it is said—the waters and

the heavenly plants are the foremost among healers they have driven out, from every limb,
your disease.'*

Ways of Curing :
Ksetriya disease :

When there is ksetriya disease, the priest consecreates water with AV. II. 8.4 and
through a vessel sprinkles it on the head of the patient. In another case, AV. IIL. 11, the
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medicine man sprinkles water upon the patient which is earlier consecrated with the mantra
I 11 and heated on fire in which forest sesamums, cow-dung or pacificatory plants are

put.”®

ENT. diseases :

When somebody is suffering from disease of eye or ear or nose, the medicine-man-

priest sprinkles water from a water pot in which he has put the remnants of an offering per-

formed with AV. II and Kau. si. 27-28.

Infections : When a man is having infections, there is the prescription of sprinkling
of water on him. In this water, the priest has earlier put twenty-one roots of USira, having
powered them and remnants of the offering performed with AV. V. 23.13 and the water is
also consecreted with AV. V. 23.13 by him. This gives perfect cure to him.

Hair-fall : To stop hair-fall, the priest puts burning herbs of pacificatory (santa) class
grown upon another tree in to water and then consecreates the water with AV. VI. 21 and
sprinkles it on the person who suffers from this defect.'

Hair-grow : For hair-grow the poet priest heats $irsa and nuts of Aksa (bibhitaka)
then he consecreats them with AV. VI. 21 and puts them in water. Then he sprinkles the
water on the person who wants to have hair-growth. This sprinkling should take place in the
morning after all stars have disappeared."”

Mental diseases : It is well-known that, water has power of anti-evil beings, since
they are killers of Raksasas (evil-beings).'® Hence it is used sometimes for the sake of cur-
ing mental diseases which are believed to be caused by the evil beings. When someone is
possessed by an evil being (pi§aca), the medicine man-priest makes him sip water and
sprinkles him with water while reciting one of the hymns (AV. 1.7, V. 29. 1)

The Modern Water cure in Naturopathy :

Water cure plays a vital role in Naturopathy. Water is life and used from the very be-
ginning of civilisation. ‘‘Records from the third century B.C. coming to us from
Hippocrates, the father of healing from Galen, Askepliades and many others remind us that
cold water and baths of all kinds were instrumental in curing diseases from time immemo-
rial."” There are various attempts made by different physicians in the middle ages to prove
the curative utility of water. Some of them are Aetius, paulus, Aegineta and paracels. And
afterwards we get much more materials and findings regarding water treatment. In 1673,
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Nicola Lonzani, a physician from Nepal published a learned treatise on the use of water in
health. In England, about the beginning of 18th century, Sir John Floyer and Br. Baynard
made large use of water. They wrote a book named—The history of cold bathing both an-
cient and Modern. In 1738, Dr. J.S. Hahn & Silesia published a book named as—The heal-
ing virtues of cold water Inwardly and Outwardly applied, as proved by Experience. Dr.
William Wright, an Army Surgeon published his experience regarding the medicinal quali-
ties of water for curing diseases in the London Medical Journal in September 1777. He was
an Army Surgeon and was attached to a vessel transporting soldiers to India and Africa.
While sailing—because of poor hygine and over-crowding condition of the vessel the sol-
dicrs were suffering from high fever. He successfully fought the disease by the help of wa-
ter only.

Vincent Priessnitz of Graefenburg in Austria proved that water has the power to stop
a wound. He observed this in a forest while the wounded deer injured by hunters come to
the spring and stay there for sometime in the water and the wound stopped. He himself has
his own experience that water stopped the bleeding and the pain of his crushed finger in an
accident. After this, when any of the animals or people on the farm suffered any external
injury, Priessnitz applied cold water as a soothing and healing remedy.?® In another acci-

dent, his ribs were fractured. The doctors attending him declared that it cant’ be cured. But
by cool water he cured himself fully.

During the early years he treated mainly sprains, fractures, dislocation rheumatism,
liver and stomach complaining and chronic constipation. According to him ‘‘not only is
water strengthening, refreshing, invigorating, vivifying, cooling and soothing, but it also
possesses a purifying power—tending to disperse undesirable matter and to throw off poi-
sonous substances within the system.”” %

He insisted on cold water full bath and partial baths of all kinds, the sweating process
and drinking of pure water for removing the diseases. He observed that the water cure sys-
tem is based on natural laws which have direct impact on our body. This also applies to
animals as well.

Let us take another personality named—Sebstian Kniepp (1821-1897) of Germany. He
had a private hydrotherapeutic clinic for the treatment of almost all diseases. In his book
‘My Water Cure’ published in 1886, he describes how he treated people at large by pure
water. He claimed that water of different temperature variously applied to the system will
dissolve the morbid matter in the blood, leaving the cleansed blood to experience of freer
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circulation. He Jalso proved that proper application of water will give the human body

power and strength.
The basic principle of Kneipp was Very simple. It began with this that every disease

arises from blood which either contains impurities or circulates badly. In both these cases,
cold water can be used to stimulate the skin to activity so that the diseased matter may be
removed and discharged. He used cold water gently and reasonably, usually applying it a
half-minute and rarely more than three minutes. He practically cured many diseases by wa-
ter. As he was a Catholic priest he practices the healing art in an unselfish way. And as the
days passed successfully for him of curing of number of patients, he was known as the

29

‘“priest who heals with water.

Another personality Henry Lindlahr (1853-1924) first successfully captured the germ-
killing power of sunlight in a glass of water by putting water in sun The sun light water
was prepared by him every morning at his sanitorium. It was given to the patient to drink
particularly when they had stomach and intenstinal infections, typhoid fever or other such
diseases. Sunlight water also was given to the patient to wash down ulcers and it performed

good result.

Analysis :

Even today in our society, people everyday use cold water to clean their eyes. Cold
bath is also taken and is prescrlbed even today when there is temperature in the body. For
wounds also cold (ice) water is given and the bleeding stops slowly. It is also a fact that,
cows, buffalows etc. go and rotate their body in muddy water sometimes. It is this period
that they may have some diseases and that is why they expose their body to water com-
pletely. By that, the disease is removed. This is the natural process of the animals who
can’t express their diseases. The natural power of water heals naturally. Not only in the
laboratory they studied water and practically cured many patients; but from our common
sense also we can see the healing and curative power of water even today.

So also in the early days of our society, people knew the importance of water, its
curative and healing power and they used it accordingly whenever they faced any problem.
It is a natural gift that activates in the body and cleanse the impurities naturally. That is
why it is said—take water and drink water properly as per the requirement of the body.
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Technical Sciences in Sanskrit

' Prof. Rajendra Mishra *

It would be really unjust to think that the divine language Sanskrit is deprived of
technical sciences and it illumines the grandeur of poetry only. Actually, right from the
hymns of Rgveda to the 11th century A.D. Sarhskrt has produced hundreds and thousands
authentic works, related with various disciplines other than belles-lettres . Just like the
original streams of philosophical systems, drama and rhetoric etc. we can very easily trace
the origin of all technical sciences in the Rgveda alone. In the context of Indras battles with
Viira, Namuchi, Sambara, Bala, Rauhina and Brngada etc., the war-strategy has been high-
lighted along with the name of various weapons like Vajra and Dhanus etc. Indra uses T
as his spy in order to know the whereabouts of Panis who had stolen the cows. Thereafter
he spoilt an iron-forts of his enemies. Moreover, he helps Sudasa in the fierce battle,
namely Dasaragiia.'

The medicinal value of Atharvaveda also cannot be denied. Our great Rsis and
Mabharsis, dwelling in dense forests, knew the medicinal quality of each and every herb.
Fventually, they became successful in developing the discipline known as 3Tl'ﬂ'5?«', which
cven today proves the best pathy of curing any disease. 4

The Satapatha Brahmana explains the constituents of clouds and elaborates the symp-
toms of the rain-clouds. When the great poet Kalidasa describes the cloud saying: W‘Fﬂ‘:
AfTeTreat WiwUT: = WH: he seems to borrow this concept from Satapatha Brahmana.

Further, we can gather some other information from these hymns which prove the an-
liquity of our technical sciences. Rgveda delineates the boat of Bhujyu which could be

e Vice Chancellor, Sampurnanand Sanskrit University, Varanasi, U.P.
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waded about in the deep water through one hundred helms- IR a9y O 1.116.5. The
king Tugru sends his son Bhujyu through a cosmic vessel which was controlled by the
AfTaAt. In Rgveda 1.342 a chariot of A§vins has been narrated which had three wheels and
three pillors. It was a horse-less chariot and could float in air very easily.

Swami Brahmamuni who edited the I=Ha% of Hgf ¥R has clearly stated in his
preface to the SHIS ST that the work of Bharadwaja is based upon the sole testimony
of the Vaidic Mantras. It is evident from the apt illustrations, quoted frpm the Vedic texts.
Satyavrata Samasrami also holds the view that almost all the technical sciences are de-
scribed in Vedas indirectly as well as quite minutely. The American writer Wheeler Villaxe

has written in her book Sublimity of the Vedas that Vedic Rsis were absolutely adept in
Acronautics, Navigation, Electrolysis, Radiology and so on, so forth.

It is a well known historical fact that the Talapade-brothers of India could achieve
success in preparnig their aeroplane in 1895 in complete 8 years prior to Wright-brothers.
But due to our political slavery the credit could'nt be given to Talapade-brothers and it is
accepted quite ignorantly that the aeroplane ‘could be originated only in 1903 by the
Wright-brothers. Shivaji Bapuji Talapade achieved this knowledge form the great scholor
Maharsi Sulbarai Sastri. He lived in the china bazar area near DukkarWadi and later on
was shifted to Mulad with his son f¥H™&% who breathed his last in the Sixth decade of the
20th century. The wife of S.B. Talapade was also a great Vedic scholar. With the help of
his wife and younger brother, Talapade prepared his plane which could fly in the sky of the
chowpatty area of Bombay, continuously for five minutes on the height of 1500 feet.
B.Jaikar, N.Ranaday, Sayaji Rao Gaekwad, the Maharaja of Boroda and halji Narayanji and
thousands were the eye-witness on this histrocial moment. The authorities of the Hindustan
Acronautics Ltd. have still preserved the original frame and other fabrics of the plane for
their historical record. In Vedas and Puranas, eight varieties of the aeroplanes have been
discussed of which the 6th is called %% and the 8th one W&H@I. The plane, prepared by
Talapade was based upon the synthesis of Puspaka and Marutsarva from the technical point
of view.?

The Vedic evidences of aeronautics are seen more effectively practised in the Puranic
cra. The reference of the Puspaka in the Valmiki Ramayana is well known. It was an auto-
matic plane and could move freely as per travellers with (™). That technology is still un-
developed in the history of aeronautics. In Srimadbhagawatarh also we have two references;
the Saubha Vimiana of Salva and the Vimana of Maharsi Kardama. The Saubha of
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Salvaraju was a Cruiser type of plane. It could create dense clouds around it self in order to
conceal its identity. The plane of Maharsi Kardama was fully furnished with seasonal
views. The pigeons, erected on the windows of the plane were so alive and concrete that
the wild pigeons could join them fearlessly. It was also a pilotless plane and could move
automatically.?

Now, to prove the superb development of Science and technology in ancient India, I
would like to assess them one by one. Astrology, astronomy and mathematics are consid-
cred to be interlinked. The Indian astronomy undoubtedly touches the horizen of Vedic
hymns when the Rsi utters in a Mantra.

YifeaeT femg sreatiaT af

The rising sun brings the day and disappears leaving behind the might. The Vedic
Rsis thought that the sun plunges into the water of ocean and the other day rises up from
the top of the mountian. The Taittiriya Briahmana says:

T IS Wearsular farsrsmm: afeera Teard 11 dosllo 2.1

The receding and increasing Kalas of the Moon in the two fortnights of a months re-

spectively, have been examined by our Rsis in their own way. It occurs in the Rgvada
10.85.19.

&t et Wafa SIS Shgeuaneaiy |
ant vt fagenfer S Ee W SRR Searg: 1

This mantra seems to be quite allegorical in nature but the later commentators have
unfolded the mystery, lying in it. Likewise, several other Mantras delineate some signifi-
cant scientific truth. For example:

Irftel T ufamnt: (Fag 1.25.7)

gd: geites ware: (e 1.57.11)

o THAATS S Woef (do Fo 7.5.23.1)
Yot Trganr fayamury (e 1.52.11)
e yenee, faedt g (3R 1.95.3)

Shri S.B. Velankar, in his article published in the Girvana Sudha has given an ex-
haustive account of the Vedic astronomy®. The geometry of Vedic Sulvasutras, along with
decimal-base numerals, squaring a circle and algebra etc. prove the antiquity of Indian As-
tronomy and Mathematics. Lagadha’s Vedanga Jyotisa stands between Vedic and Tradi-
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tional astronomy. Although, the astronomers of the later period have often quoted the au-
thority of Brahma, Strya, VaSistha, Manu, Soma, Lomasa, Marici, Angiras, Vyasa, Narada,
Saunaka, Bhrgu, Chyavana, Garga, Kasyapa and Parasara etc. But only a few Samhitas are
available now like Narada Sambhita, Parasara sarhhita and KaSyapa Samhita. Nevertheless,
we can imagine the prosperity and splendour of our technical science even before Christian
cra.

Then, we find a galaxy of great astronomy and mathematicians, Aryabhat I, the writer
of AT (476A.D.) Varahamihira, the writer of Jessiiaeh (6th C.A.D.) Bhaskaracharya I,
the writer of HeMIEH{TH (end of the 6th C.A.D.) Brahmagupta, the writer of s g
and @UEEER (628 C.A.D.) WREHUEE II, the writer of Titeienl and FIGFARRERT (12th
C.A.D.) Gane$ Daivaja, the writer of I8®d etc. enriched Indian astronbmy. Their original
contributions cannot be highlighted here, thoroughly in this paper but some salient features
arc to be quoted.

1. The theory of gravitation has been dealt with by Bhaskardcharya II in the -
Goladhyaya of his Siddhanta$iromani:

LN
Newton, the so called inventor of this theory was born in the 16th century A.D. It is
to be noted.

2. Aryabhata I depicted in his Aryabhatiyarh that the earth revolves around the Sun,
which is absouterly constant. But the same truth could be known and declared by Galilio in
the 17th century A.D.

3. It was Brahmagupta (7th C.A.D.) who introduced J=TeIH in his sEgpe s
comprising 24 chapters. In his observatory, Brahmagupta installed various yantras(technical
devices) for the astronomical observations of planets, stars and the solar as well as lunar
cclipses: Bhaskaracharya, following the traditions of Brahmagupta explained his techniques
of THY I+, WgA=, ABAA, Wehd=, and THHIA. Above all established the HITH is the
human mind itself. Bhaskaracharya wrote a full fledged text on these technicals devices,
namely ¥dAME which was followed by the Yantraraja of Mahendra Suri,
Dhruvabhramyantra of 959, Yantrachintamani of Chakradhara, Pratodayantra of Ganesh
Daivajiia, and Golananda of chintamani Diksita. But all these yantras were confined to the
text only and therefore the ruler of Amer, Maharaja Jaisingha got built it a new observatory

at Jaipur in 1730, where in the Samrat, Nadivalaya, Digan§a, Bhitti and Shanku Yantras are
still preserved.
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Regarding the process of eclipse an exhaustive account is available in the 8th chapter
of Bhaskaracharyas Siddhanta §iromani. The solar and lunar eclipses are never due to Rahu
and Ketu, as described in the Puranic text. Actually it happens so when the moon comes in
between the Sun and Earth. It is called solar eclipse. According to Bhaskaraacarya:

YYATZINNG, AeIQaey: Hieraisyaeaa st

IS TheglaaaTseaseaerayedt |

Ty FRICHT et gimeena o

FAUeew: Fafeiuigal ¥ HYma |1 T 8.1

However, the ancient Indian astronomy and mathematics have hundreds and thou-
sands subjects to explain and they have been elaborated as well. Right from the 5th century
A.D. the Indian astronomy championed in the field of astronomical observations and inven-
lions but due to our political subordination and lack of self-respect, the crown of supremacy
is on the head of the western scientists.

Astronomy and mathematics are the two branches of the same tree. The Mathematics
of today was known as Rashividya Dhilikarma, and Parilekha etc. in old days.
Bhaskaracharya II, for the first time divided mathematics in three parts- Ganita, Bigaganita
and Patiganita in his Siddhantasiromani. The Ganita sutras were formulated by Aryabhata I
in the 5th centruyA.D. For several reasons the Ankavidya or Ankaganita was considered to
be the back bone of astronomy.

T f¥raT agoT AR JOTEr e
| A ASTGIEATUT ITfoTed JIoT Wivaady 11

Varahamihira also divided astronomy in three branches- fI€<I, &R and WRdL. The
meusurement of time, the movement of planets and eclipses etc. came under the perview of
Siddhanta. The Horaskandha deals with Jataka in the birth of a child along with his life
circle and the auspicious-inauspicious effects of various Grahas (planets) on his life etc.
The Samhita Skandha has another name also, that is Muhiirta Skandha. In this part the
Acharya describes various yogas and Mubhiirtas (auspicious occassions) and their good and
bad results. In Narada Sarhhita, these three Skandhas have been given much significance as
they are just like the vision of the Veda.

fagrfEar 2 wuEaEaTEE |
A Frfet =y sAfweTERTTT 11
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Varahamibhira, repeats the above, in other words:
TfUTd ek yrEt | afv fgegga:
Foremugr fafafdy: dikamaremg=s w:11
Bhiskaracharya elaborates two separate phases of Mathematics-Vyakta and Avyakta.
Tgfaarfitagwh g™k
AETHATY: JIIME UfeH|
TUfSgRitaIt Wis=rgn e |
If any astrologer is not adept in mathematics, how can he explain the sciences of in-
fTuence of stars on human affairs? Specially the Ganita Jyautis is totally based upon the
mathematical calculations only. Such pseudo-astrologers are really ATl only and they are
destined to be discarded.
As I have stated earlier, Aryabhat I formulated several Ganitastitras like the system of
finding the Vargamila.
TR A fEue aeiga|
aitie, S Yl 1o TR gerwl |
This is one example. Many other example can be had in connection with triangles.
quadrilaterals, square, rectangles. parallelograms, thombus (quadilateral figure with equal
sides but unequal angles, STFHHITT ﬂﬁ‘ﬁﬁ Diagonzils (straight line joining opposite angles of
rectilineal figure W‘f—ﬁl’q‘z‘"f) area and altitude etc. Addition, substraction, multiplication, di-
vision, big numbers, negative numbers, Zero and decimal notations have been dealt with in
ancient Indian Arithmetics at full length. Hypotenuse (side opposite to right angled triangle:
Fh)and its converse(opposite) theorem, at present, which are named after Pythagorous,
have been propounded by Bohﬁyana, much earlier. In the field of algebraic equations the
contributions of Acharya Brahmagupta, Bhaskara, Prthidakaswami, Madhava and Narayana
can never be forgotten, They have proved to be the milestones in Indian algebra.
However, the roots of Indian mathematics have to be traced back to the Vedas just
like the astronomy. The Sulva Sitra, which provides various formulas for constructing a3
T is sacrificial alters is the oldest mathematical text ever known to the world.

Baudhayana and Apastamba siitras give very good rational approximation for the irrational
number V2 in the form: 1+1/3+1/3.4-1/1.3.4.34 which is correct to 5 decimal places.’
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How, the Indian mathematics is proved to be the pre-eminent and pre-dominant in na-
ture and how it acquires the precedence also is evident from the following statements which
I borrow form the script of Dr. Kota Venkatachalam Rao. Putting forth the mathmetical re-
discoveries in Europe he writes:

1. Gregory (1671) re-discovers Madhava’s (14th century) serus for ten=1(0)

2. Euler (1732) solves a problems of Fermat (1657)which was solved much earlier by
Bhaskara(1150A.D.)what is nowadays known as Pell’s equation.

3. Lhwiller (1782) re-discover the formula of Papameswara (1430) for the
Circumradius (3T8&9) of a cyclic quadrilateral.

4. Snell (1690) re-discovers Brahamagupta theorem (7th century) on diagonals of a
cyclic quadrilateral.

5. Herigone(1634) re-discover Mahavira’s (9th century)formula for nc.

Now, a few words about the ancient Indian Medical System. It is evident from vari-
ous (internal and external both) sources that the STYSGfET is more popularly recognized as
the 495995, India was known to be workshop of chemical technology from the time imme-
morial. It is evident from the archaelogical excavations at Mohanjodaro and Harappa(now
in Pakistan) which belongs to the Indus Valley Civilization (2500 B.C.). These persons
were skilled in chemical processes and used bricks, water pots, vessels, jars, terracotta,
jewellery, metal vessels, seals, painted pots, chrom glazed pottery and glass vessels etc.
Meitals like copper and bronze were also in their frequent use. They used gold and silver
also for making jewellery. All these remind us of the Vedic hymn occuring in Krspa
Yajurveda 4.7.5. '

AT o ¥ ghvesr o o fays & wdarvs A faewaes @
TTaavS ¥ figvasa Asaver ¥ €€ © A qgeer A

From the same Vedic medicinal and chemical sources the Indian Medical science de-
veloped. In ancient texts it has been named as the TEieE. In the Rasaratnasamuhchaya we
find the description of a full fledged {9 is the chemical laboratory for preparing the
chemicals and drugs.




ureldE: wraf TR |
WEUTAIREeT  GUatgl gl
Il TeenEl STeRuaIsSESTIN |
‘ﬂﬁ«‘:ﬁﬂg‘nﬁ agelferes dvTelgan
UTAESRIeaTe  FUSHveHEAl a°rl
oty fafesnfor gemuatt STl
HUSH AU Gear Auiwurgs qger: |
AT AeHye qatfeer: 11
geafeozueaear I EELC
TS =7 THeEANUT Preren & =1 FHoesiti|
' TWo o 6

Actually, these erigmatic expressions are to be explained. But, one can know very
casily that such was the chemical laboratory of ancient day, fully equipped with various ap-
paratus, which were called Yantras. Some of them have been narrated in the THI-H{==Y
along with their proccess. They are Hea=, ffaqaaa=, @4+ . The Rasarnava text de-
scribes the qualifications of the staff is the Rasasadhakas and the servants.

afaewr denr fFeavgawe  arfden )
FASISIVINTAT: WUEATEISiT  |Terah: 11
i TEHIRRT  ASTEr WA
AU THAT: Y aounigran: | |
AT AR ST TR
wREigataar W: fagafa wdan)
WienT: Pod: IR Sfagn aieme: |
In the charaka and Susruta Sambhitas not only the various disease and their treatments
have been discussed minutely, but on the other hand, the philosophical background of these

disease have also been elaborated. According to charaka W8I, 31ENT and R of the

mind, speech and actions are the main cause of any disease and therefore we must get rid
of it.
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Apart from the charaka and suSruta samhitas, more than 50 texts have been written on
the medical discipline, which strengthen the Ayurvedic traditions of India. Some of them
are the Rasaratnasamuchchaya and Astangahrdaya of Vagbhata, Rasaratnakara,
Rasarnavakalpa, Rasardjamrganka, Rasratnapradipa, Rasadarpana, Rasardjamahodadhi and
Rasayogamuktavali.

The ancient Indian technology has many other branches also like Indian architecture,
Indian Jurisprudence, Environment and Social Service, Fine arts and Folks Culture etc. But
it requires much time to shed an adequate light on all these subjects.

T N9 eSSl A@Uid T WAl
awTg Fifeet fave wad sTRa-gEHl |
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s paffee:| dto g0 go 1/68 W dtena gea Awmiwr Sl
G, U ANEYREHMI ARai Siaae ged 9o, 1/19
This is a hall, the ridge of which is provided by a bamboo, the end of the ridge faces East. This hall
is erected first. The length of the hall (East-west side) is 16 Prakaramas & width 12 Prakramas. A
door is provided at the centre of each side. The width of the door is 24 angulas. In the North-East
corner one more door is provided. The columns on the East are bit taller. The sides of the hall are
closed by thatch-work.
BT YA 97, IRRI 3, 90 117, w0, vw0 So @Reax|

gt memarfSr: &to 70 o, 1/15; grEw: mRwr: sto 30 |o 1/6
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9/6/3
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FIAA a9, 9/6/6

A% aevi Faiq A pafq By Byl st w9e: g we=d AEgREA B0 90 WO, 7/15

Hew: e fevmralira Rroamt fomel Rrerraurazmen:| §to g0 1o 1/76 '

we: afdoiRr ger s g gofefq gaféf ey sewgowalita feg aa: wearq Rroami R
foesmer: sRfcaRfra:1 1/76 R e s S da

This hall is a meeting place. It is erected on the west side of the ‘Havirdhana’ hall. It is 27 aratnis
in length and 9 aratnis in width. Some keep these dimensions as 18x9 aratnis. There are two doors
on the East & the other on the west. 9 bamboo refters, whose ends are towards the North are pro-
vided. The column on the East & West are shorter than the centre. Thus the hall slopes on the both
sides. TH0 $10 Wi, w@iea =1, WRRTE 20, 90 117
AN T SIAa- Ied Jo, 1/20

T wRiaq-aa, 1/21
freicerfe: emen wared g e 10 90 90 W wdeR wrg, WikeaR gRT FIfd, 9o 42 W PeAe 3

fifird aqRw W aeRieTmE:; it 3Rt wuseRe: @ ant sRie:) wEfed T, 90 42 W geAe 4
AFYNIRE qredar! wsaRfer:| &fo g0 o, 1/66

g sradaY sfedaed wadfr = g afiel R dt IdFa g7 W st g A S

In soma sacrifice, he is provided with a special hall called Agnidhriya @f$@a@x, qafad o=, 9o 14
W AIScdl wre:| TRiddt gR g dlo g0 wo /78 cfivmeRRRRr  afivmredEed
A | SRS USaRiT: woaqRe:| St gradiier S

These two halls are consiructed on the North & South side of Mahaved. The Agnidhriya is on the
North & the Marjatiya is on the south. Half of the hall is inside & the other half outside of the
Mahavedi. They are square in the shape & the length of each side is 120 angulas. There is a door on
the south for Agnidhriya 8 a door onNorth for Marjatiya. @fEeax, yafad 7=, 90 17.

aavad SRt 7Y 29 g @ (wEgRe) S0 Q0 1/71 da: wavEgy iy wehy A RRry
gfae s mmmmmmmm—mmmml

This hall is provided for storing materials required for the sacrifice. It has a square shape. The length
of its side is 10 hands. Two doors, one on the East & the other on the west are provided. The col-
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33.

34.

35.

36.

37.

38.

39.

40.

umn a diacent to the door on the east is covered with ‘Darbha’ grass.

wfeea), ael, g0 117.

wefrereprarg) |0 30 T 1/13, elriay ammor TR Raa-gE R g AR e

TTeTe: TRMENSTRIGr al §to go g, 1/74

FORTAIGHN A Tl FpAT et &sat Il wpry oo Hedd il A &Y e Sl
This is a pit dug out-at a distance of 4 to 6 steps on the North side of ‘Mahavedi’. The ‘Uttarvedi’ is
prepared fromn this earth. Bricks are prepared from this earth & used in different ‘citis’. All the rub-
bish is then thrown in this pit. @f$ciax, gafer 7=, WRErE 3, 9o 115.

IRET AR gar:| §to g0 T 1/75,

g e e faea aRefeiee ReeeeeRagRa yaiwl o os @iy g ]9
FaxiguRar:| Yed dftar wrs|

3R D W] SRicTE wegRd feen wfday wgew Fewml
SrefveRTeiERGS Avee aRferdql dlo o g 1/75

®. fqud=iaia]) sram:| dto o I 1/58,

daeufauaie ITRAISTIHARER: Dok 1/58 R atera e Wi Sianl

G, fqudieRa x| SraraT ged 93 1/28, go T8, 1/30

This place intended for throwing the earth & grass removed from the surface, while clearing & level-
ling the vedi. This place is on the North side & near the ‘catvala’ but outside the vedi.

GfSerax, ST gea 99, 1/28 ® o, go 8 '

GfgaaR, gataa T, IR 3, 0 118.
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F—5EAr W g 94—

565

8

D ($)=25

D (56) = 2x5x6=60

5 = 9

5 3R 6 % TUMER fETfor =L

D (565) = 2x5x5 + 6° 5 x 6 WIH Td 3 A H ONHR iR
6 1 A HH WS B

= 50+36

= 86

D (565 8) =2x5x8= 80 WuH Td 3I<A g H TSR 3R fEpfor
2x6x5= 60
140 W A Srgh @ R ok
D (658) = 2x6x8+5° T WE M

= 96+25
=121
D(58) =2x5x8=80
D8 =64
25 60| 8 | 140| 121| 80 | 64 A
7 0] 15| 12] 8 6
32 0 1 2 9 6 4 =5658
7% 'SHEidEny O Q@ | T © T 2
5 6 5 8
5 6 5 8
25| 30| 25| 40| 48| 80| 64
30| 25| 40 | 48
36 | 30 | 25
30 B
25 60 86 140 121 80 64 T A G
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AT Sl AHE—

5%+ 6x° +5x + 8

5% + 6x° + 5% + 8
25 | 60| 86 | 40 | 121] 80| 64 B—ad a7 et Wt i
25x° + 60x° + 86x* + 40x> + 121x% + 80x + 64

g—
122 = 1 2
1 2
1 2
. m I 1
| E 1=2x2x2 1+ 1.12]122[222
0 1.1.2]1.2.2
. 0 . 1.12|1.22
I f) % \D I 1 6 12 |8
0 o o 1 7 2 8

t o o0 o
| mk«: ﬁG/
Y (] ]
o
-
o

et den = 9 W (Y, g A

128 1. vl v (1) R ) g
2. vl U A4 GEm AR R 4+ 1 |
3. 30 HE wuH dEm H Rt S
4. % % fAT Pyramid =9I
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5. ORI ¥ (3) W TSI HT IUIHR HET

6. TFNURINT & H THIE TH—oTerall
7. SO % SIEH T B % SR GHEA el |l

1 2 4 8 16
1 4 6 4 1
1] 8] 24327 16
1| 2] 3|1

2 0 71 3 6
I O B

1)

4(2) 4(3)
1

1
2

3
6

T R frd ot 9 & S8 S | W S 99§
x+2) = x* + 83+ 24x* + 32x + 16

T4 1, 8, 24, 32, 16 I8 U (Co-efficients) T WfH7 SISMIvE & x =1 AF 10 T BA

Y B N T o URF H S o 9 €1 98l 7 9 weiE wed o
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% HRO TG F WA T B
WATTRR—&aSTih |
57 ) 3 6 6 5 5 ¢
= 5 3 6 7 8 5
6 4 5 |20
36—[sx6=|30 =67,  67—[6x7=| 42 =25
o .
25—[axs=]20 =58,  s8—[ax7=| 28 =30
¢’ "D
30—[5x5=]25 =25; 55—[5x7=] 35 =209w
E E




ST 39 9 F T q 98 TSR T 2

3 6 7 8 5 6 4 5
0o 5 7
0o [30[ 4] 28 35
20| 25
6 3
3 6 71 6 5
2 0
3 6 7 8 5
IR ¥ e § S g ol T
5x7=35 E
7x4=28 D
5x5=25 E
6x7=42 B
4x5=20 C
6x5=30A .
T ¥ W AW SeEREE T g ¥ TR SR R 3w @ R %
Q wm §
e o T ‘ST O ke 2
625 2 5
4 |02 2 §x§=;
x3=
i I ol 6 7% e 2 s 3 % i F
W9 8 F HO 2 A YE F@
4] 20 25
#
6| 2 |5 .
6 2xm)4=2 Sk 2x2=4
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22+4=5 TEA I 5 oW

=22_-20=2

25=5"=5x5 TH WK 25 e g2

HAHA—

3 2 | 7 6 8 EORCECGREEICE

3
(1) TG B % RO QA | 3/3 FEel W WHE T AT 32 99 W@ W €
(2) 2°=8, 3’=27, 4’=64

32 9 & 3 3R 4 % ¥F % A A F RO WAT A W& 3 B
(3)32-[3*=]27=5

57 + [3.3°=]127=213 S 27x2=54,54+3=57
T QR g 2 ¥
@) 3.3.2° = 3322 =36

36-[3.32°=]36=0
(5)8-12°=]8=0

3 32 7 6 8J32

3— 27
3.3%2 5 7
392 — 5 4

3 6
3.3.2°
334 () 3 6

0 0
2} =3 = 8

(0333=3>=27
A 32 A R
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3 2 (1 0
3 2 }o Fed 3.3.3 =27

32
27 332 322 8 ) o o 0 'ﬁ‘ﬁzs
332 322 I\g fg é) 3322 =54
332 322 0 0 0
27 | 54 36 8
s e/3 e @B o 0 o
2D
2 7 6 8 5 o o 332°=
4 o
o § 2x2x2=8
(o]

THY 9% WE o ¢ fF Sefrivarg g ¥ on iR Apr [ 89

Triplex (3) = 3.3.3 = 27

Triplex (32) = 3.3°2 + 332 =541 36

Triplex (2) 2.2.2 =38

MY ¥ HegH 9 Determinants, Matrices Trigonometry, Series, logorithom, polyno-
mial equations Sl THEAY & I <A

TRfe—1

T o 0| faegs 0 TS 9 N OW 9 W GF I T TEHE F A AAEI o H

TSUEYl o W1 AWEYT o W1 TGSy o V| Uiy ¥ saifawfayer ¥ gsafayiaes
W watdviags W Aafdvriags 1) wwhivee 11 safEvea ¥

1,3,5,7,9,11,13,15,17, 19, 21, 23, 25, 27, 29, 31, 33
TaEyS W AP o A grevwe A Wew A fvtiee ¥ egiiefaee 7

apifiwifgsr T gibmres ¥ wefivew W wEriivewr W wueiyTeR I
APy Wi

4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48
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e ¥
1. TR g
2. fafae w=a: = e
3. S|
4. E ISR
5. Y= A=l
6. (ITIFR) I
7. heTAahaAT)
8. JUMYRTs=H|
9. SR
10. A,
11. =afgEAE:|
12. INTOEHA TN
13, SrIgETaq)
14. THIAT gl
15. TforEeER: |
16. TURET=: |
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QT 9RA ¥ Tgfura
o RIS e sitarea *

I ST SRR ST N §1 TR e afkew 7l W B 2
IeEe § AT it Wk % w=sl # wh, <9, va, Wew, I gq, Frga, ugd, 3ds, =4, 9,
Ter, 3 AR e gl W sea R T f1 demelt 9 g Afeda wfear # @
Wi B ¥ AfET wew dfear § owgw ok frgm ¥ < v w0 wEm R T ? eik A
I A % & frem €1 ek d@iear ¥ oy demelt ¥ wiy frga wd faemn, afew wew
F 9% YA, WA SR T A w1 & WA R T R ysulew e ¥ Oy o g6t
YT W B ¥ AR W, we % WM W fred, wiea, o, oy A e 1
VAR g § eg q% we® el 9 ARl H € STERel R T ¥ Al 36
g Frad, 99x, wfee, o ol o= &1 W fRar T 21 Tsafaw S W aeE @ 3aH
F frad den A w2t ® AfE geataw SR § Se W g o o % WA W Ay
T il T o ¥, o W wieae g ¥ A, o ol Tid W W 9, afad
3R 3= 1 TN R TR € e ool We o W oft e W Bt 21

WF T P W F A e’ F o arghem W el W ot 8 e W,
frer 31 S R 6 i % ot vy, 9=, W, wd ok ol % iy ‘e ws Sis e
T} W TRl W A QS 1o gl demstt = <w T & e ¥ wfesw s 9gd
e SRR T TAAY H IRAT F ATAR—I Vg WeEIUTt Hererg: i W TN ug
1 TF HERIG B R A 6 Iy uRehed T F IER T Ug H U HeWg! i gl
T H ‘ifE’ Hvid I WEETUT whife WgHSiRT: stefq o g9R O W T IS wE
T R 7 wRem, smfre ai s & o A @ R feg vy, TR, TR, N, Her

s T fteTdl, qUERY Ud SgUed hollgid, TAREE HUSH, TAREE,
I WeIT
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s & I8 9 TR R S = oW § ae off fewela @ fF At w9 e ' d ik
TIE T F W B € AR aehel O T A O S aghi 6 ded® gud
AR 3o [ F T B T H W, W, W, ¥eH, oW, Frga, wga, o1g, =g, we,
31 iR e i gEAr W Bl R o Ud Wy v ¥ g o Wy wfa-frae §
IS T AifaEE F HWag % F9 F Sl % 9% 100 W orEiRa deast w g g #
T ? T e I qoaen 9% 24 GEARl B e firerd @1 39 WK TR 2 F 10
TS O STGH % WIM-WIM 100 THE A7 g w1 i W W St 2
T SQAOr T <9, YW, Wew, orgd, Figd, wa, o, we], Wdg, ud, frad,
YF, T, 9%, Wed SRy 1 quiT war iR RS [ & SER T H ¥ @
T 1 AE <9 AT Bl @ R 1eReEd T el 9 WY Shee &
T T SYRUHEEAIE, Mo fge: |
qEAASHEIH W uwEEiEE | |
T w<d # 97 fremcla 2 5 wol § AR Teet w1 wd e @ faerr § afe
el T IR T SR AF w<a T ® FWif Iw Wi ¥ a8 Red WH W/ o § @k
Ui H STeREd T WP
el T So % T SRINEE Y ST Wi T i H Wt i
Teh 91 vId weemgd T wgan)
R A o T o AR SIRURY T |
el T, <V, V4, WeH, Igd, Fd, WA, Wi, I R g W o § fr
TAF g T ol 1 W T Al T S WA o F eyt ¥ wemslt ¥ wd |
3R W W g WA W |1 39 WK SR N W oEEeE & A W @ S fee
AR g ok 9K F WM W HA: A8 T 375 Ui 1 T40T gl ® S 37 9% =l o
@ R
T T o H AN A S HeE® ¥ I ufas T eER iR W S
TRl 1 Seard TR € ST A T, ©F, WA, 9eH, JU Wed, T, U, S, S,
&Y, TEIENY §1 e @ 3W T QA Tl W € fF O a3 @Y siem W S
F € AT TAF I TSN T 9N &l U V! ¥ 9cad @ 39w ¥ WEER 3
QY g T ¥ oR, e, Td, T W g ok wsi w wAm @ frar @ ofe
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et AAl % A W T HE G EE A ) aRe vl o & Aehaed” |
9 g T e H WReER % gR e A U6 IO W faie el Rl € 9w
FE GHE F IS B T T N WY HeR w1 w0 R R e ©, <9, W, 9§,
£ e T TR % AERERS a9 GRAaNf % W WSS AT qeres W Siey sl
=1 wA fean R

T TSR fF T ¥ TR Ut F S g % < H wecqul gu IuaH
Bt 1 o F 1 gAY -7 faemit #1 5= fan eik gelerdf Al # aRede ot femam
s 1 F-g90 g FRY &9 ¥ Seoraig ® fSae aaeeld @ 5o Wedl fage 7
e e o1 AfFT TS SQ AR W R ST % & T TR Sw W wad WSl Iyt
Tuiye TSl 3R TH 9 faer W Saft @ faa gem aks s § @ S 2

el W ¢

g3de, 17, 21

i, 7.2.201

Flo® wfear, 17, 101

A wifear, 2.8.141

weaweTe : I fAeRT @ WRA weRT, 90 391
wremaesitagd, 15.11.41

s MU gEHIUS, 28.33-381

Harrd, SATB oflet : TR WRG F 371 &1 @, go 150
fireeee: g7, e/ 4-3, 17.2)

aferafeer, e deefv wRad=

YRV, & 101, Telids 93-103|

faorRoT, srearr 3, wie 4.

e, 3 BT T : TR WRA F 3t o1 R, 90 18|
IdwdR, fraur, 21

Frafoerga 2-31

TOHAR e, WSUER 1.63.681

Aierraet 2.31

1.
2.
3.
4.
5.
6.
7.
8.
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Sfien ATET W QYA I : I TE e ugh
o yfufemar sterdt *

e TreEE # ‘foEH R WAfmY 9Ra W qewrE Wt oTer dmifel iR
SRl & fay wer € ey Wy v s7 T 21 9 wem W sl 3 W W W
® ¥ TR SRFufew ¥ fmE | w w9 wof wEE e oW @
Qe SeaHl ¥ 3 9@ 9 I B W@ R [Wakas ScaqHl § Iiea 9l F SIER
A IR § swerA-Fmi, TR-ASE, aigsl 1 SRR, wE-Fal, SNy 9 wea-fafee
TR 98 @ Soq <1 ¥ Hoed A1 AR T, S 9 o Wil o fa el @
e ? fF v et SopE w9 A i g o

I, ARART T TR 9 A Fe ¥ @ ek w© ?1 veiha den ysia syt
fava 1 watad 1 39 R WA FE ¥ @ gl sen uRifaen % ewwria fafe w9
e reaga o ey 2, wifs et den veit @ wgma e SR wfafy @ emar-
W WA S R ST AR 3T ek @ weqel fav § yefew ¥ e 9@ IRk e o
Wt o agfn qof foreefaa ot aun—

Y, g, WM. T4, ... . B Taf......... M. ... TEH

S AN
3 Il A ofg @ I el & JH WIS 2 1 F—

weh fafr (300 B.C) ® = =, Ve S.....
THATR AT (870 AD) H 1,2, B

€+ dwpa faamr, fao wo w0 oo faeme, wregr, fagw
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ArTd fafe (1100 AD.) H 1o 2, Bueeeeeeeeeeeeeseeeeseesseesse

A= fafa 1,2,3,4,5,6,7,8,9,0.....

e fova Aifss TR W TF 99 O TR AT wiE ¥ a9 W SR 8%
W 2 T IRAT T Hew & 7 o 9y uH B O 3 Wiw ¥ feufeen 8w i
A 7 T TAR T I A G o HUS F SH SR T SHS! T ot N qur—

T TR A9 (Laplace) % STTER—

It is India that gave us the ingenious method of expressing all numbers by ten
symbols, each symbol receiving a value of position, as well as an absolute value. We
shall appreciate the grandeur of this achievement when we remember that it escaped

the genius of Archimedes and Appolonius.

T T § T F MaE—Al Khwarizmi § 6%hd HEH SIE0E W T e
o foaad SR RdE e vSi e wWE fean g 124 At ¥ 99 feaE dfew §
‘Algoritimic de numero Indorum' % A ¥ BW W ¥R &< = a8 d& a0 sk Q
Ui favg # yaiia B =
TR i Tl qen o Wl W Wi Sl €1 9o € R U 9l SRl e ant 9y
it ¥ 9% TFS Myraid (10*) 71 A9 Fard 1 diwdl ¥ 7 el Milley (10%) St
T UEw aF B @ T o, T8 ARA THIRE B e (105%), WEE (109°) 99 swiwiy
(10'0), e e TRl 1 A ol W @ B (1/12) FA (1/16) SN GEH Y@msh
Wt 3 wew @ W fF W@ A1 w9 e, fom W, S (progression), -,
T AT TS WA e SR gEe Tl # R o W vshy € @)

W F A @ ad-a< faaell 98l q% f seard W R SN % faw it i
FrRoeR STgIfYrT T W STATAh WA ST T §1 WA % € fRARe W R %
T wer foren % orvedl A1 WA FAR A AR Wl e-Se- e IT-IH F = § Wy
F 3991 W6 1, P RS Y freR & A/ 3 ot favdl iR wenslt ¥ wy-wy
waifey sk e % ereqem & fawa # @ @ Sarn

STgfT SroeT URIRE % STeqa o HEw Fod Afew e, Wi e dRifors
Tl q @ e @1 Rgd: T MU SR FrmE a2 W1 R 6 o el Wi fyened,
WEsl, S SaRR g8l qe 6 = Ha-uel F off 3heR wanT W R W gen 2

o 9 Ofeer W 3 SRl 39 Wit % 9R oW ¥ R g W i §1 9w
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‘,

ST ¥ U o SIgAR F AW A WA W )T R e O § 9o, W
JTEHFT WA WA ST B
dz Wit § W ST ¥ oo W $O Afue @ wEa W W R §1 R
fres ol wfem frem o wWE ®9 ¥ SRafad § frtorgife wed sest war _1”
TREREE Y T T TRER S —(1.9.19) H fgmim W el WEl W MR e
AT 1 T T, e, SR, S, S g SR @ Felk ¥ e orgh ok
I % WA T % T S T TSI ST B
T e § T € R gt sterer ol Rierr 9 el s o fafte s
W W U Sl ¥ @ T T @ 2 e ke st 3
I@ e ¥ el deR F WY € quiAen ok SigTit W orerd W R
Fffaa 7 @ aes = A e
I, A WE F AR TG o § e F g sgia & freor i 99
it ¥
TG - FUHET 9 (Alphabets)
9 - Aferd el (Drawing) &AM (Mensuration)
TUAT - AEUE (Arithmetic)
% e wETmn o o el fee T a—
TR qEE T ART e ax ql
a0 g9t qag Sa faswmaidi | AR G 2 747
I, SqHRR, 9 9@ (Rope), fEtuf, W (FUfw) Fd Ui (Fraction),
JIERAEA (quatratic equation), 37, SF, el fG&ed (FH 99 Fo09d)—
TR R TS SEWEE X @ 476 AD. ¥ waR IS (Square foot) SR S
(Cube roots) & TAHIN &Y T ISR fFar —
Wt WEanitreE e wige
TiEE Qg e T e |
I (0) iR YTHeR WuTtet (Dismal System)—
TR RG w1 fve W w99 AR R (0) Y R S o 9@
e eyt v waeE ¥ fe weites wewe fas gem e faft I I, X, M,C T
¥ T TF 9 9% € GOl 9 oI RR ST S o, we eel @ e A A X
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SRR, FE-Fel W SHEA fas g1 R AR it ¥ g (1, 2, 3, 4, 5, 6, 7,
8,9, 0) N ST F IWFH WoIeht forebfe =t R el <@l o1y w0 @M
WRIA A B S T FH H T TS W G IR S 1 SR—1, 2, 3 9, 10
Il 11, 12,......19, 201 I8 FFR | Rt T 5000 § 5 e € ok wom v 1 e o
e 501 S A1 1000078 S HEw feray ¥ var worr 21 5=t 5 ok 1 % 9 o' 5 T@H
o 1 3R 78 F 99 ‘0 W WM iR w5 9 @ o wmra @ g o @ R
TR IO H HEH TG ARHTF T T W qE } T W g o FERe
F FHe A W fTEEeTE T T AT @ @ SO T 9 98 9 @ fp ot §
STGHICT Sl 3T AF (Arabian Numerals) F8d §, oRa ¥ &1 3Q ‘fear (fe erufq wRa
Y W) FEd

o= Eis e siirsht
= faftet fafe KKy
Shunya Si-Fir Ziffre Zero

T <@ S ? AR Semslt w1 SR T (10) @ $1 T SER W agd -
T WA, q—deeTE, ST T 9gd YE YA a1 R, S ety 1 6 FeiRd
w1 AT e F S TRt W RN SeeR % SER e @ frerr
AR H o1oNE NG OF F WO T SAG rewr
W@ (100), WEE (1,000), ST (10,000), FET (100,000) WA (1,000,000) 3T4S
(10,000,000), =AEE (100,000,000), WX (1,000,000,000), T }10,000,000,000) 3T
/(100,000,000,000), T (1,000,000,000,000)1
< A W Al W F A AR (440, 114 T 7.2.20.1) AR wga o A P
@1 TRl 2.8.14, FSF 17.10 T TSN TR (15.11.4) F 78 TROW Sqor 1
W TR F WA Y A A WA F AR T 0D RN I 9 QiR G el
? S i e 3 forar #1
WY e fae 7 @ iR st w1 Seqve frer 21 et wing it ol 3R
TIPAR e (M) F Awiar i weqd B T 1 R e Y gt &
T HfE & ST F1 2 T AT I8 T THA 2 M T T Rrar_

100 =ife YA 10°
100 37qq frga 10
100 fga FgI 101
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100 g
100 fa=T

100 &=y
100 faare
100 36

100 g
100 AR

100 fafaers
100 TIH yaftd

100 Tgfea

100 g
100 efaf=a

100 THHRTRY
100 TrorTfet
100 fAUam=r
100 TEEA
100 wataa
100 fasmaa
100 wad

100 fesgdT™

T UK deeIaon—10%

fa=rT 10
gl 107
T 10"
ICHT 102
g 102
AFTEeT 10%
fafder=s 107
aH wafd 102
g 10
FE 103
¥at==a 10
|HART 107
AT 10%
fraam 104
Y&t 104
waiaa 10%
fowafa 1097
-H-éf-i_[ 10%
fergeT 10

qeereen 103

AAUIRRK 6 I[RORAEY aeHih forfad @ § JEHhvs &l TF W61t ey
el ¥1 UK UR 9 W OFK VA H R w1 9 e gy arets Y frafataa

YR § oK AfR w1 SEm B o R R

VI 91 WEEUT <hifewTg: WAOn: | vt wife e g gt
VIR I WEEUT WG 3 W) WRIng WEEuh I g e
I I WEETUT NI Aia WAl WEET WS I Ty el
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VI TEIEEETI WETafife Vel HeTYer WeT v Wdi greaal |
T T WEETUI WEREE it S| W aeiu yEnieted |
VI U WIEEHE ey | yranter ween wgar gh faga: 1
Td e AT G o VAT o | WEIGHEH T FZTa < 1|
WIIGTHEEUT AT TV WA HESEUT TAT GAITAT <1 |
WHZOT Faa WErET ada = U Shife WEe 9gs 9g9T 1|

WA ¥ g Foe § affim are Q1 § Sufem amd w1 o 3t s fear 9 @

T AfAvEEA IR, v IR W T |1 W el W™ A1 o PGl o
TR 9 GERt W AT ST 21 qU—

TF A 100 &SR 10510 | = 1 9g=10"

10° g 1 WRRTg 10V, 10° MReRg = 1 9] = 102

10° 9] 1 A 107,10 RBE< = 1 9 = 102

10° 9gH 1 WR9gH 107, 10° WEMg = 1 @4 = 10®

10° @k 1 TR 104, 105nm§ = 1 9% = 10%
10° 99 1 efter 10%, 10° 3fte 1 5EkT = 10%
T YR FA G&1—

1000 HfE + 100 UF + 1000 FERTF + 100 T= + 1000 HGGT + 100 TGH + 1000
TRTYSH + 100 @ + 100 TR + 100 TR + 1 FHlfE 7RIS =

10" + 10" + 10% + 10° + 10* + 10% + 10* + 10%2 + 10% + 10%

ST Yol § W el % WY-Y O T W, W 6 oy w9 A
T 9 IRETT S Sufkyd fRar T R

TYROIR T IRAUIRR % I, i ORI S 1 Soor aiR fiyamor wida weat 3

R A el G TS Sy R 2
STTAT R G (5.142) H HfE TORR F e fremm §—
HIfE x Wi = TRIfe 10
FIfE x TR = TifcoaRfe 102
Ffe x wifcT=ife = gy 10%
R x T/ = fwEa 108
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wife x feEa = SRR 10%

Fife x fag = I 10%
FifE x TSR] = fsig 109
wife x F=ig = 3’E 107
M x TR = 3= 107
HifE x 3T = S7ad 10%
R x @ = orifeer 10°
Hife x Qrifee = I 10
I x IA = S 10
FE x FU = gfogat 10'2
Tife x givge = TgH 10'°
HIfE x IgH = HIT 10126
HIfE x HEA = TETheA 10'3
FIfE x FRHAA = ST 10'°

Afcw s o d& ggft 1 WA ®eA (Function) % &9 § “-‘ﬁﬁﬂlw%l%
st fafTE e #1 ARG W 9T S GRoh TR TR € W SO i
T WA T 9 fiaa T ?1 9 Siee o WA e SaeR @ Wit ¥ 11 TeE
wgd fF T € W s Sfem ¥ srefas Sied O T €1 ST ST 9y ST
100 T[ON ST 2T R

W U WY AE: | F 906 WIST S| | T T sraaione=: | s
TETEAEl @ F W AISEITEEnHERil W U@ @ a9
ITdUIEE:l d i fugui el @ X v fagon
FerAireier A< | | U@ MOl SaiE<: | SEae ST g .. A |
sﬁﬁwmlﬁﬁmm| ....... A TSRO A s
HTRTEa |

A< x 100 = HIFY A< 102
IR x 100 = AT R 100
AT A< x 100 = AT IS 10°
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TFTEE A< x 100 = fug =< 108

fig === x 100 = [ AT 10'°
T ;M= x 100 = FHT AT 107
FHHeT A=< x 100 = Thed < 10"
THH 3= x 100 = TR AR 10"
T3 TR x 100 = T AR 108
TR 3= x 100. = Wi . 102
HSIafd A< x 100 = E[EEH 102

IE: TR N W FA F AT O A< ¥ 11 TEH IR, FFd 7@ A<
o o< 100 TN 9T 8, TF Fif¥ad 9 W WeH HQ T AT @ S ST —

A< x 102 = FEHA=<|

I, RS AHEY Th g AT TR Tv, ot ¥ & gof uRfs@ ¥, w
mmﬁﬁ%lﬁoww%m—wwwmwﬁaﬂrmﬁ
TETST B S AW A WA S $1 (e o R ey g § o) afe fafy steen freqor
F fafter fm-fem 3
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Every particle is accompanied by another particle neutrino. It is high energy particle, Its speed is
equal to light speed. (Atomic energy-Macmillon and Co. Ltd., London).
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Ancient India's Contribution To Cosmology

Prof. D.R. Sharma *

Here is an eye-opener to the richness of ancient Indian thought on cosmology. Citing
parallels between ancient ideas, intuited by the seers of old, and modern scientific facts, de-
rived from experiments in the laboratory as well as from ‘thought experiments',

The galaxy called the Milky Way in which our solar system is situated, contains
about 100 billion stars. One can easily see it as a broad band of stars running across the sky
on any moonless night. It takes light, travelling at the speed of 300,000 kilometers per sec-
ond, 100 000 years to cross the Milky Way. Yet it is just a tiny spot in the entire Universe
because there are no less than 100 billion galaxies in the visible Universe—that part of the
Universe which is within the reach of the modern telescopes. The visible Universe is
merely a fraction of the actual! It is mind boggling when we learn that this vast incompre-
hensible Universe is still continuously expanding. :

When we look at the Universe, we are seeing it as it was in the past. If the nearest
star from the Earth, Proxima Centuari were to disappear today, we will come to know about
it only after four years- the time it will take light to reach us. So we could be seeing stars
which don't exist at all! When we talk about the possibility of life on planets other than the
Earth, we are considering life on other planets in our solar system only. What about the
possibility of life in the entire Universe? The famous British physicist Arthur Eddington
gave us the formula. According to him, at least one per cent of the stars should have a
planet like ours that could support life. The calculation is easy. The observable Universe

could contain at least billion billion some kind of life—supporting places.

£ Vice-Chancellor, Vikram University, Ujjain, Madhya Pradesh [Retd.]
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Einstein's greatest mistake

Till 1929, when Edwin Hubble observed that the distant galaxies are moving away
from the Earth and thus indicating that the Universe is expanding, the Western world had
implicit faith in their theology according to which the Universe was created in 4004 B.C.
and since then is in a static state. On all accounts such a recent origin of the Universe
| should have raised doubts in some minds at least, but nobody is known to have raised the
‘ issue. Even a great scientist like Einstein could not free himself from the theological belief.

On the basis of the equations of his general theory of relativity, Einstein could have been

the first to prove scientifically that the Universe is expanding. However, his belief in the

static Universe was so strong that he went out of his way to modify his equations by intro-
ducing an imaginary factor known as the ‘cosmological constant' to avoid the right conclu-
sion. In 1932, when Alexander Friedman, the Russian physicist and mathematician, using

Einstein's equations, proposed a model of the expanding Universe, Einstein withdrew his

‘cosmological constant' and declared that it was the greatest mistake of his life.

Recently, some scientists have tried to revive the idea of the ‘cosmological constant',
but that is for the purpose of sorting out the age of the Universe and that too in a manner
that will affect only the rate of expansion of the Universe. It is mentioned here merely to
point out that scientific views are changeable. There is no finality about a scientific theory.
Stephen Hawking says. ‘‘No matter how many times the results of the experiment agree
with some theory, you can never be sure that the next time the result will not contradict the
theory. You can disprove a theory by finding even a single observation that disagrees with
the prediction of a theory." On the other hand, great philosophical truths survive all the
time. A philosophy such as that of Bhagvad Geeta, good for all the people for all the time,
was termed as ‘perennial philosophy' by Aldous Huxley.

Big Bang

A definite modern theory of the origin of the Universe was formulated only in 1960s
by Stephen Hawking and others. According to this theory called the Big Bang theory, the
Universe originated by the huge cosmic explosion in singularity i.e., a point with infinite
I/ tcmperature, infinite density and infinitesimal volume generally called ‘zero' volume. The
singularity theorem was originally proposed by Roger Penrose of Oxford University. At sin-
gularity all the equations break down. It is the ultimate unknowable in science. Some call it
as an interface between natural and supernatural. We have to bear in mind that the Big
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Bang created not only all the matter and energy of the Universe, but time and space as
well. The singularity ‘mysticism' is not acceptable to some cosmologists who are keen to
frame new theories of the origin of the Universe which do not involve singularity. The Uni-
verse has been expanding continuously ever since its origin, about 15 billion years ago. It is
belicved that the rate of its expansion will slow down and the Universe will begin to con-
tract and ultimately come to end. The end of the Universe is known as a Big Crunch. It is
the return of the Big bang in reverse. Just as the Universe came into existence from singu-
larity, it will end in singularity. The theories which do away with singularities explain the
origin of the Universe out of nothing and when such a Unvierse comes to an end it leaves
nothing. We shall refer to one such theory later.

Ancient Wisdom

Without going into technicalities and many other details, we can say that the three
basic tenets of modern cosmology are : (1) The Universe is very old and had an origin
about 15 billion years ago. (2) It has been éxpanding ever since its origin. (3) It will con-
tinue to expand for the next ten billion years or so. Then it will begin to contract and come
to an end. It has surprised many, particularly the Western thinkers that all this and much
more was already known to the Indians from time immemorial. Even before the modern
scientists arrived at the above conclusions, Swami Vivekananda who visited America in the
last decade of the nineteenth century, spoke about ancient Indian cosmology at several
places there. He went to the extent of telling his American audience that if they found any
difference in the Vedic theory of Cosmos and what was then known to science, it was their
science that was wrong. How prophetic were his words! Not only in the Vedas, but in sev-
eral Purdnas and tantric literature we have cosmological descriptions some of which can
stand the test of modern science. The idea of periodically expanding and contracting Uni-
verse which involves time and space of vast proportions is a feature of Indian cosmology.
The sages gave the name ‘Kalpa' to this unimaginable time-span between the beginning and
end of one creation. Fritjof Capra says : ‘‘The scale of this ancient myth is staggering; it
has taken human mind two thousand years to come up again with a similar concept.”

The fact that the Universe is expanding is clearly indicated by the very word
‘Brahmanda' which is derived from the verb ‘Brh' which means to expand. There are a
number of verses in Bhagvad Geeta where Yogeshvar Krsna declares that He creates, sus-
tains and dissolves the Universe. It is clearly stated in several verses that creation and dis-
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solution of the Universe is a cyclic phenomenon.
WATSIET WHfe: Yad =)
T wma Afgaliadd | Geeta, 9.10

‘“This material nature which is one of My energies, is working under My direction, O
son of Kunti, producing all moving and non-moving beings. Under My direction, this Cos-
mos is created and annihilated again and again."

iferstat Wi et Frama: vt g
TS wod: ¥ frar Semea)n Geeta, 9.18

‘I am the goal, the supporter, the Lord, the witness, the abode, the shelter, the friend,
the origin, the dissolution, the foundation, the treasure-house and the seed which is imper-
ishable." The Lord is said to be treasure-house, because all life after dissolution takes shel-
ter in Him.

There is a remarkable statement about Indian cosmology in a recent book entitled
‘Does God Play Dice? The New Mathematics of Chaos' by Ian Steward. He says : ‘‘The
Hindus, for example, ascribe to chaos a more subtle role than mere formless confusion, and
recognize the underlying unity of order and disorder. In classical Hindu mythology the Cos-
mos passes through three major phrases : creation, maintenance and destruction - mirroring
birth, life and death. Brahma is the God of creation, Visnu the God of maintenance (order)
and Siva the God of destruction (disorder). But Siva's personality is multifaceted. Siva is he
who walks on the wild side, the lone hunter, the dancer, the yogin who withdraws from the
human society, the ascetic covered with ash, the untamed. The distinction between the or-
der of Visnu and the disorder of Siva is not between good and evil. It represents instead,
two different ways in which divinity manifests : benevolence and wrath; harmony and dis-
cord."

Nasadiya sikta

Modern cosmologists speak about complete ‘void' before creation. In some of the In-
dian scriptures this void has been appropriately called ‘StnyatiStinya' or ‘mahastnya’ state.
It is impossible to conceptualize the ‘void'. If there was no space, no matter and no time
before creation, the question is what existed and where? Nasadiya stikta comments on this
) void' beautifully and very meaningfully.
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‘“Neither non-being nor being was as yet, Neither was any space nor heavens beyond;

What was enveloped? And where? Sheltered by whom? And was there water? Bot-
tomless and unfathomed?

Neither was there death nor immortality. Nor was there any sign then of night and
day;
Totally windless, by itself, One breathed; Beyond That, indeed, nothing whatever

was.

Nasadiya sukta is becoming quite popular with cosmologists. After commenting on it,
Francis Dore of Paris University says : ‘‘The most advanced contemporary scientific
thought finds reflection in the sacred books of Hindu philosophy." However, Dore missed a
very subtle and significant point in the stkta. It says, ‘there was no indication of day and
night' thereby clearly suggesting that time was also not present in the ‘void’ and that it
originated only with creation-something arrived at by science only in 1960s. It is, therefore,
no wonder that while the term ‘spacetime' came into vogue only after Einstein's theory of
relativity, its Sanskrit equivalent ‘deskal' has been used in innumerable Indian texts - both
very ancient and recent. .

The ONE breathed by itself

To my mind, the most astonishing and highly significant lines in the stikta are the last
two according to which, what existed before the creation was the One - That Absolute. It is
said to be breathing by itself without air. It was self pulsating. It had no physical cause. In
fact, it was the cause of every other thing including the material world. Beyond that there
was absolutely nothing else. Now let us consider a close parallel of this loftiest height of
intuitional perception of the Indian sages in modern cosmology.

In his historical 1973 article ‘Is the Universe a vaccum fluctuation? Edward Tyron
argues that the Universe can be created out of quantum vacuum. However, his calculations
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suggested that any universe formed from the vacuum will be very tiny and short-lived. In
1980s Alan Guth and later others took up the idea and showed how such a tiny Universe
could survive and become promoted into a real astronomically large cosmos. The mecha-
nism by which it could happen is known as the inflationary scenario. During the brief infla-
tionary period, the Universe, originating as a quantum vacuum, increases exponentially in
size. John Gribbin calls it a ‘key ingredient of the modern version of the Big Bang theory'.
The entire idea about the ‘ex nihilo origin of the Universe from the quantum vacuum is
speculatory and based on mathematical modeling. Many new versions of the inflamatory
theory are being formulated. What is noteworthy, however, is the close parallel between the
most ancient Vedic concept and the most modern idea of new cosmology. The analogy is
between the vacuum fluctuation and self pulsation in the ‘Mahashuinya' (nothingness).

Cosmos born of Yajiia

In the Indian tradition creation is not a mechanical construction. ‘According to
Rgveda it is a spiritual act - a yajiia or sacrifice through which the Absolute reveals its
splendour (EI'E[EFQ'UT EI%I'HT <ar I 3Aaad | ) The ‘rt' (cosmic order) and 'truth’ are also
born of blazing spiritual fire ( & & Qe W‘ﬁmmSWl ) The divine yajiia or
sacrifice responsible for the emergence of Cosmos has a wonderful parallel in modern cos-
mology. The pulsating quantum vacuum mentioned above when excited, releases immense
energy which gets utilized in the creation of vast number of particles and antiparticles. The
important thing is that for every billion antiparticles, one billion and one particles are cre-
ated. This is the ratio in which particles and antiparticles are believed to have gone into the
Big Bang. When they collide, they explode and annihilate each other, leaving unscathed
one particle. It is from such surviving particles from every billion and one that all matter
and energy in the entire Universe - all galaxies, stars, planets and of course all life includ-
ing ourselves - were created.

The annihilation of particles and antiparticles produced immense quantity of gamma
ray-protons which cooled gradually during the last 15 billion years or so and degenerated
into thermal radiation, which fills the whole word today. It was first discovered in 1965 by
two Americans, Arno Penzias and Robert Wilson, who shared a Nobel prize for this impor-
tant discovery. The magnitude of this yajiia or sacrifice (in the from of annihilation of par-
ticles and antiparticles) necessary for the emergence of the Universe is beyond human com-
prehension.
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Schrodinger's Cat and Multiple Universes

In 1935 Erwin Schrodinger published a thought experiment which later became fa-
mous as ‘Schrodinger's cat.' This experiment provoked intense debate which is still going
on. Theoretical physicists continue to write papers on the subject, but no consensus has yet
been reached about the implication of the experiment. Incidentally, in physics thought ex-
periments are as important as experiments carried out in‘ the laboratories. It was partly on
the basis of thought experiments that Einstein derived his theory of relativity.

Before coming to his cat, let us first get to know a little about Schrodinger himself
because his famous book ‘What is Life?' not only attracted the attention of some of the best
minds of his generation, but is still read with interest by both scientists as well as philoso-
phers. Schrodinger was greatly influenced by Schopenhauer who is well known admirer of
the perennial philosophy of Bhagvad Geeta which he always kept by his bedside.
Schrodinger had also read Paul Deussen's ‘The System of Yoga' and Richard Garbe's
‘Sankhya and Yoga.' Walter Moore writes : ‘‘Erwin was an enthusiastic explorer of Hindu
mysticism and in the mountain of his beloved Tirol he sought a philosophical unity of Mind
and Nature."

Schrodinger's major contribution to physics was his discovery of ‘Wave mechanics'
for which he was awarded a Noble prize in 1933. The concept of his cat experiment is very
simple, but its implications are profound. Imagine a big box that contains a live cat along
with a radioactive material, a detector for recording radioactivity and a sealed bottle con-
taining some highly poisonous gas like cyanide. The experiment is set up for a specific
time during which there is 50 per cent possibility of one of the atoms of the radioactive
substance decaying. If there is radioactive decay, it will be recorded by the detector. As a
consequence, the hammer kept in contact with the detector will fall on the bottle containing
the poisonous gas. The bottle will break and the released gas will kill the cat. There is also
a 50 per cent chance of the radioactive decay not taking place, resulting in the survival of
the cat. So far this is simple and straighforward. However, according to the accepted inter-
pretation of quantum mechanics, the cat in the box has to be in a ‘superposition state' i.e.,
both alive and dead until we look at the result of the experiment! This sounds bizzare, but
that is exactly the way this most successful branch of physics works. ‘

Various attempts have been made by scientists to explain the paradox of
Schrodinger's cat experiment. We shall refer to only one such attempt which is widely dis-
cussed and is relevant to our discussion. According to Hugh Everett both possibilities about
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the cat are equally real. In other words, there is a live cat as well as a dead cat in the super-

position state as required by the accepted interpretation of quantum mechanics, but these

two cats are in two different worlds! If you see a dead cat, your duplicate in the other world

‘ sees a live cat. Both you and your duplicate are equally sure that your world is real. John

"\ Gribbin says : ‘It sounds like science fiction, but it goes far deeper than any science fic-

\ tion and is based on impeccable mathematical equation and logical consequences of quan-
tumn mechanics.” Everett's interpretation is supported among others by John Wheeler and
Bruce Dewitt. There are other cosmological theories which indicate the presence of mul-
tiple universes. One of the latest is by Andre Linde, a well known cosmologist who suggest
that our Universe is just an expanding bubble in an indefinitely old megauniverse in which
. universes like ours are eternally appearing.

Multiple universes entered science only after Schrodinger's thought experiment. In In-
dian mythology, on the other hand, multiple universes are quite common. In Srimad
Bhagavatam fourteen universes have actually been named. The description of infinite num-
ber of universes in ‘Brahma Sarhhita' seems far more meaningful both philosophically as
well as scienitifically.

FeSfaaita eueHAr Ia: |

o

TS AUHTIT AT
METANIEY a0E Wi |
‘‘He is an undifferentiated entity in that there is no distinction between the potency
and the possessor thereof. In His work of creation of millions of worlds, His potency re-
mains inseparable. All the universes exist in Him, and he is present in His fullness in every

one of the atoms that are scattered through the universe, at one and the same time. Such is
the primeval Lord whom I adore.”

The Supreme Person according to Vedic concept is non-different from His parts. He
is complete and absolute and remains so even when complete units emanate from Him. Ri-
chard Thompson explains this with an idea in the mathematical theory of sets. He says :
“‘One infinite set can be taken away from another infinite set without depleting it. For ex-
ample, if we take the set of all odd integers away from the set of all integers, we obtain the
set of even integers. If these-are then divided by two we are once again left with the set of
all integers."
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Space Travel

In Indian mythology there are several references to space travel. For example, king
Indradyumna who is said to have built the famous temple of Lord Jagannath in Puri went to
“Satyaloka' for some years. When he returned to the Earth, no one was present to greet him.
In fact, no one could recognize him. Modern science recognizes the theoretical possibility
of going from one universe to the other. Schewarzschild's solution to Einstein's equations
also provide the possibility of connecting two universes by what is called a ‘wormhole’
which is a tunnel through spacetime linking the two universes. We don't know how king
Indrayumna went to Satyaloka, but he had to travel very fast because of very great distance
he had to cover. We can explain scientifically why no one could recognize him when he ar-
rived back on the Earth. According to the famous ‘twin paradox' of the relativity theory,
one of the twin brothers goes into the space at very high speed and returns to the Earth after
spending one year. On his return he finds that his twin brother has meanwhile passed ten
years of his life. In other words, his one year in space equals ten years on the Earth. Now,
suppose the king had gone to ‘Satyaloka' at a very high speed and returned after ten years,
one hundred years would have lapsed on the Earth. It was, therefore to be expected that
none of the king's men would survive that long. So the question of greeting the king on his
return to the Earth or recognizing him just did not arise. The twin paradox is not a paradox
in the conventional sense. It is a reality because according to the special theory of relativity
speed slows down time. This phenomenon can be easily demonstrated on the Earth itself
using very accurate atomic clocks.

Time Travel

Time travel means travelling backwards in time or visiting the past. As early as 1895,
H.G. Wells published his famous story ‘The Time Machine' in which he indicated such a
possibility. Although it was published ten years before Einstein's special theory of relativ-
ity, Wells, anticipated some aspects of Einstein's time with uncanny accuracy. Godel's solu-
tion to Einstein's equations reveals that time travel is not forbidden by the general theory of
relativity. Frank Tipler published a paper in the Journal of Physical Review in 1971, in
which he explained the mathematics of time travel. Later he described a design of the time
machine by which you can visit the past. The secret of time travel is to locate or create
CTC (closed timelike curve). We need not go into the technicalities of CTC except to men-
tion that such CTCs does exist in nature and the artificial construction of CTCs is. theoreti-
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cally possible, but practically almost impossible. But then who had dreamt of a man land-
ing on the moon just a few decades ago!

In his very recent article entitled ‘The quantum Physics of time Travel' David
Deutsch and Michael Lockwood both of Oxford University stress that common sense may
rule out excursions into the past, but the laws of physics do not. They say : ““If anything
like many universes picture is true—and in quantum cosmology and quantum theory of
computation no viable alternative is known—then all standard objections to time travel de-
pend on false models of physical reality.” In their article the authors explain how it is pos-
sible for a girl to travel in a time machine and visit her grandfather even before he was
married to her grandmother. In other words, the girl was not yet born. Now here is a para-
dox. Suppose the girl kills her grandfather before he marries her grandmother, how could
she be born? The authors successfully explain the paradox on the basis of multiple uni-
verses. Whether the girl prevents her own birth by killing her grandfather depends on which
universe she leaves for her journey into the past. The universe she was born, her grandfther
did marry her grandmother, because in that universe he received no visit from his grand-
daughter. In the other universe, the one to whose past the girl travels to, her grandfather
does not marry that particular woman and the girl is never born. Thus, the fact that the girl
is traveling in time does not constrain her action.

’.
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In Indian mythology, we not only have multiple universe, but at least one specific
case of time travel. According to Ramcharitmanas, Lord Siva and Devi Parvati performed
the worship of Vighnavinayaka Gane$a at the time of their marriage. The sage poet
Tulasidasa is quite emphatic about his statement and asks the readers not to entertain any
doubt about it. While some people may like to interpret the phenomenon differently, the
point is whether we can deny its possibility in the light of most modern science.

Fate of Universe

According to modern cosmology, the fate of the Universe depends on the average
density of mater in it. If it is less than a certain critical value, the Universe will continue to
expand. In case it is greater than the critical value, the Universe will begin to contract after
a few billion years and eventually come to an end in the Big Crunch. The surprising thing
is that the average density calculated on the basis of observable data is hardly one percent
of the critical value. However, we now know that the Universe also contains what is known
as the ‘dark matter'. It is called ‘dark matter' because you can't see it. Strangely it does not
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react like ordinary matter, but it has mass. In fact, there are good reasons to believe that
‘dark matter' in the Universe is much more in quantity than the ordinary matter.

It has been mentioned earlier that you may be seeing a star in the sky that does not
exist. Here is a case of something that does exist, but you can't see even when it is all
around you! This should serve as some food for thought to those rationalists and positivists
who believe that reality is ascertainable only through perception by senses.

Age of Universe

Cosmologists differ on the question of the age of the Universe. Due to certain very
recent findings, this thorny problem is right back at the top of the agenda of the modern
cosmologists. The predictions of our sages in this respect are not very different from those
of the modern cosmologists. According to one view of the Indian cosmology, a ‘kalpa’ con-
sists of one thousand cycles of four yugas, namely Satya, Treta, Dwapara and Kali. The
Satya yuga lasts 17, 28, 000 years, the Treta yuga 12,96,000 years, the Dwapara yuga
8,64,000 years and Kali yuga 4,32,000 years. Thus in each cycle of four yugas there are
43,20,000 years. So one ‘kalpa' and therefore the age of the present Universe is equal to
4.32 billion years. According to some, the present ‘Sristi Sarhvata' is 197,19,61,667. Ac-
cording to this view the age of the present Universe is about 2 billion years. According to
yet another view, the age of the Universe is far greater than the age of 15 billion years pre-
dicted by modern cosmologists. This is understandable because this ancient view takes into
account the age of all ‘kalpas'. Obviously, the modern cosmologists have no means of pre-
dicting the age of all the universe beyond the present one.

Means of Knowledge

The question that naturally comes to mind is : How could the Indian sages come to
know the secrets of the Cosmos? One thing is definite that they did not depend on empiri-
cal observations. They must have perceived the cosmological and many other truths in the
state of contemplation or ‘Samadhi' achieved by withdrawing their senses, mind and intel-
lect into pure consciousness. Naturally, it is possible for only those rare ones who lead a
life of extreme purity and penance. Having realized the truth, the sages in their state of rare
ecstasy, poured out the hymns in the form of sublime music. These hymns were much later
assembled in the Vedas. In due course of time, systematic interpretation of the Vedas be-
came the aim of the ‘Mimarhsa' system of philosophy. Intellectual inferences and logical
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deductions do play their part in the Indian tradition, but they are secondary and only means
of explaining and expanding what has been ‘seen’ or discovered in a supramental state of

consciousness.

Misconception about Science

One of the common misconceptions about science is that it.is based entirely on ex-
perimental results. The truth is that more often than not, a great scientist thinks first and
formulates an idea in his mind and then he or others perform experiments to see whether
the experimental results confirm his idea or not. William Blake rightly says : ‘“What is
now proved was once imagined.” Apart from its basic tenets most of the modern cosmology
is mainly speculative in nature. The Nobel laureate Steven Weinberg who described the
very early history of the Universe says : ‘I cannot deny the feeling of unreality in writing
about the first three minutes as if we really know what we are talking about."

Mysticism and science are different facets of the same reality. For the sake of brev-
ity, it may be enough to quote Einstein in this respect. He says : ““The most beautiful and
deepest experience a man can have is the sense of mysterious. It is the underlying principle
of all religion as, well as, all serious endeavour in art and in science.....He who never had
this experience seems to me, if not dead, then atleast blind. The sense that behind anything
that can be experienced there is something that our mind cannot grasp and whose beauty
and sublimity reaches us only indirectly and as feeble reflection, this is religiousness."

Physicists even talk of beauty of mathematical equations. If you were to ask one of
them what does this mean, he may reply : ““Well, if you are a mathematician, you already
know it. If you are not, you cannot understand it." However, Subrahmanyam Chandrasekhar
expresses the profoundness of the phenomenon very nicely. He says : ‘“This shuddering be-
fore the beautiful’’, this incredible fact that a discovery motivated by a search after the

beautiful in mathematics should find its exact replica in nature, persuades me to say that
beauty is that to which the human mind responds at its deepest and most profound.”

It is this mysticism of the Indian and other Eastern philosophies that attracted the at-
tention of some of the best scientists. Amongst the more prominent are Arthur Eddington
Erwin Schrodinger, Werner :Heisenberg. Wolfgang Pauli, Neils Borh, Brian Josephson’
David Bohm, George Wald, Eugene Wigner, Julius Robert Oppenheimer and perha s
Maurice H. Wilkins. Fritjof Capra's three well known books, namely ‘The Tao of PhysicIs)'
“The Turning Point and Uncommon Wisdom' are quite widely read. By his writing Caprz;
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has played an important role in the unfolding of a new vision of reality.

In his book ‘Uncommon Wisdom' Capra writes : ““When I asked Heisenberg about
his thoughts on Eastern philosophy, he told me to my great surprise, not only that he had
been aware of the parallels between quantum physics and Eastern thoughts, but also that his
own scientific work had been influenced at least at the subconscious level by Indian phi-
losophy." : V
Brian Josephson, a Nobel laureate, when he was being interviewed on his first visit to
India is reported to have szid that whenever he was stuck up for new concepts or ideas, he .
thought he should look into the vast ancient literature of India for solution. More examples
of this nature could be given, but the point is why, speaking generally, our own scientists
have not derived any inspiration from such rich heritage of the country particularly after in-
dependence? On the other hand, the general tendency seems to be to run down anything and
everything that is Indian. There could be several reasons for this situation, but the most ob-
vious is, that there is something basically wrong with our education system. We seem to
lack a national outlook.

I would like to end this article with a quotation from the Harward Nobel laureate
Geroge Wald's essay on ‘“The Cosmology of Life and Mind.' He says : ‘“The Judeo-Chris-
tian—Islamic God constructed a Universe and just once. Brahman thinks of a universe and
does so in cycles, time without end. And as the Upanisads tell us, each of us has a share in
Brahman, the Atman, the essential Self, ageless, imperishable. 9 ™A Thou are That!
That is the stuff of the Universe, mind stuff, and yes, each of us shares in it.”’

O
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Vedic Environment and Ecology

Dr. Bidyut Lata Ray *

The Rgveda or ‘Veda of verses’ is the most ancient and most important text.of
vedism. The deities of the Rgveda are mainly Agni, Indra, Varuna, Visnu, Rudra, Savita,
Marut, Strya, Vayu, Soma, Dyavaprthivi, Mitra, Pusa, Usa, Parjanya, Asvin and Yama et.
sq'. Such divinities relate closely to our environment for which life survives. The vast bio-
world discovered from the vedas forms the entire environment. It is quite evident that the
Aryans were worshipping the vedic gods and goddesses for the provisions they have made

for the living-beings to sustain.

Vedic environment :

(i) Interpretation of Vedic Siiktas :

The Vedic stiktas can be critically interpreted in different ways, since the words used
in the vedic hymns have double and triple meanings. To extricate some hidden or secondary
meaning from the mantras, a biological approach may be imposed on to explore the whole
surroundings in which the man lives. With the hypothesis on the meaning of Agni? (fire)
Rta (order)® and Vak (word of speech), the entire ecological aspects of the vedas have been
framed. Agni was the primordial God, originally observed to co-relate matter-energy sys-
tem. Rta forwards the law that governs the physical universe or cosmos. Vak represents the
means of education and transmission of knowledge acquired through the grace of Agni.

(ii) Vedic Conception of the Creation of the Universe :

The vedas depict the Universe which is divided into three parts, each sometimes du-
plicated and even tripled. They are the Earth, Antariksa and the sky.’ Space is conceived in

st Reader and Head. Deptt. of Sanskrit, R.M. Mahavidyalaya (Utkal University) Orissa.

EHERIECH 234



fact as like an ocean .divided into two, three or four seas.® For the Sun, the common vedic
conception is that it has a bright and a dark face.” The naksatra or lunar mansions appear
perhaps in the most recent parts of the Rgveda.® The astronomical phenomena are hidden
behind mythical forms. :

(iif) Océans and Seas in the Vedas : .

The description of four oceans’ is included in Rgveda. Bhiigarbha §astria'® has pointed
out that the Rajputana ocean existed 25,000 years ago. This ocean is not found today.

There is no clear knowledge of ocean (called Samudra, ‘‘assemblage of water’’) be-
fore the time of the Brahmanas, though there are references to the ocean which surrounds
the earth and the eastern and western scas.!!

Similarly, the vedic kalpastitras don’t have special knowledge of the sea, where the
Baudhyan lays down rules regarding customs duty payable on goods imported by sea and
refers to the sea-voyages of the Northerners. !

(iv) Rivers and Lakes in the Vedas :

Rgveda refers to the river ‘Sindhu’.”® Other rivers mentioned in the Vedas are vitasta
(Jhelam), Asikni (Chenab), Parushni which is later Iravati (Ravi), Vipasa (Beas) and
Sutudri (Satlaj), Apaya, Drsadvati, Sarasvati, Anitabha, Arjikiya, Urnavati, Gomati,
Krumu, Yavyavati, Sipra etc." The steams included in the Rgveda are Trstama, Rasa and
Vibali'®. The river Yamuna (Jamna) itself is seldom referred, while the Garga only once's.
Macdonell and Keith"” identify su-soma as a river described in the Rgveda. Su-sartu found
in the ‘Nadi-stuti’ of Rgveda has also been identified with a river's.

(v) Vedic expressions of Counntries, Cities, Towns and Holy places :

Rgveda refers to seven continent, Place-name Gaya is found in the Rgveda and
Atharvaveda. Kuruksetra' is always regarded in the Brahmana texts as-a sacred country.
The boundaries of Kuruksetra are given in a passage of the Taittiriya Aranyaka®.
Macdonell and Keith* has identified it with the modern Sirhind. The place of five streams
is referred in the Rgveda™. Other place-names are plaksa Prasravana, Bhajeratha, Pura and
Mahapura etc?. Pura and Mahapura traced in Rgveda, Yajurveda Samhitas and Brahmanas
denote ‘fort’ and a great fortress’.*

(vi) Vedic mountains and forests :

Rgveda mentions, the word ‘Giri’* repeatedly. Reference is also made to the trees on
the hills, hence called ‘tree-haired’ (vrksa-kesah), and to the streams proceeding from the
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hills to the sea (samudra). The term is frequently coupled with the adjectival ‘parvata 8,
Flow of water from the hills is mentioned in Rgveda? while the Atharvaveda® mentions e
snowy-mountains. Rare references of actual mountains are also traced. These mountains are
Mujavant, Trikahud, Himavant®. Taittiriya Aranyaka® mentions Kraufica, Mahameru, and
Mainaga. In the Rgveda, soma is described as Maujavata, ‘Coming from the Mujavants’, or
as Yaska takes it, ‘from Mount Mujavant’'. Sayana agrees with Yaska in taking Mujavant
as the name of a mountain®. Himavat meaning ‘Snowy’ is traced in the Rgveda®. This
word refers to the mountains now called ‘Himalaya’.

The mountain ranges with their dense forests, valleys, streams, snow-beds, animals,
birds, insects and the mangroves set the environmental equilibrium of this creation and
which, in turn, provides the living-beings an ecological surrounding to live in.

(vii) Climate in the Vedic hymns :

Vedic texts forward a Monsoon clirnate in those early days as at present. Rgveda de-
notes the region of the atmosphere between heaven and earth®. The atmosphere like the sky
(Div) is divided into three regions, but more normally into two, the ‘earthly’ (Parthiva) and
the ‘heavenly’ (divya or divah)*. The vedic Siitrakaras®® divide the year (varsa) into six
seasons as now. Routines were established to perform different works in different seasons
which are also being felt to-day. According to yajurveda and vedanga jyotisa®, 366 days
form a solar year having six seasons. o

(viii) Flora and Fauna in the Vedas :

The flora and fauna® protrayed in the vedas and vedic texts adhere intimately the cul-
tural and religious life of the ancient people. The vedic animals are the elephants, cows,
goats, sheep, horses, asses, cats, tigers, wolves, jackals et sq.° The serpent was a much
drcaded reptile®. Besides these, birds, aquatic creatures and insects of certain species are
included in the vedic literature*'. Right from the times of the Rgveda, the frog attracted the

attention of the Aryan poets*. Bees and honey are very frequently referred to in the siitras®,

Rgveda mentions a large number of trees, plants, grains and grass in connection with
the performance of sacrifices*. Among various types of grass, Kusa and Durva are often
occurred in the siitras.®.

(ix) The Earth in the Vedas :

Prthivi*® denotes the ‘earth’ as the ‘broad’ one in the Rgveda and later, being often
personified as a deity both alone and with Div, ‘heaven’ as Dyava-Prthivi¥’. Mention is of-
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ten made of three earths, of which the world on which we live is the thhest The earth is
girdled by the ocean, according to the Aitareya Brahmana®. The word also occurs in the
Rgveda, though rarely, in the form of Prthivi®.

4. Ecological Aspects of the Vedas :

The word ‘Ecology’ literally means—‘the science of the house’. Ecology is the study
of each individual’s and each species’ or association of species requirements and of their
limits of tolerance in relation to environmental factors. More specifically, ecology is the de-
scription and analysis of the structure and dynamics of the environment in which living be-
ings exist and of which they are a part®. The environment in which biological species live
includes both living and non-living things, therefore all the factors that influence the exist-
ence of life and reproduction of plants, animals and microbes are the object of ecological
studies. Obviously, ecology is the study of the exchange of energy and matter between liv-
ing beings and the non-living elements of the environment, the analysis and measurements
of the multiple aspects of Rta in space and timeS'.

Ecological aspects of the vedas refer to the five traditional elements of eastern and
western Indo-European tradition, earth, water, air, fire and void (akasa’®). Mother earth,
prthivi often identified with Aditi, the infinite, the ‘‘free from bonds’’, as well as with wa-
ter, air, fire and akasa proceeds from the down-to-earth beginning of everyday reality.

The vedic siiktas like Agni (fire), vak (word of speech), Savitr (life) and Rta (the or-
der) illustrate coherently and in a mutually connectecd manner, all the aspects of vedic
ecology. The environment mentioned earlier is dynamic in its character maintaining inter-
relations among individuals and of species among themselves.

The critical ideas, thoughts, concepts, conclusions and technicalities of the ancients
are present in every verse of the vedas, Crystallized as myths, pronounced as teachings ren-
dered in poetic form, memorized as sound and metre, spiritualized as invocations and
leudations, dedicated as techniques.
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There is nothing fantastic in Dayanand's idea that the Veda contains the truth
of science as well as truth of religion. I will add my own conviction that the Veda con-

tains other truths of science, the modern world does not at all possess, and in that case
Dayanand has rather underestimated than over estimated the depth and range of the

Vedic wisdom. (Bankim, Tilak and Dayanand.)
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Upanisads: Texts of Science

. 5
Dr. Varanasi Ramabrahman

Upanisads are treasure houses of Indian wisdom. They, together with Brahmasutras
and Bhagawadgita are traditionally commented upon theologically linking with God and
hence religion. Thus we have Advaita view of Saikara, Visistadvaita view of Ramanuja,
Dwaita view of Madhwa and Saktadvaita view as chief and popular views and sects are cre-
ated around each of them. Vedanta DarSana and Advaita Siddhanta have their roots in the
Upanisads.

Upanisads together with Vedanta and Advaita philosophy can also be viewed and un-
derstood from modern scientific point of view. Such a view reveals the scientific content of
the wisdom of Upanisads which can be beneficially applied in the fields like physiological,
psychology and artificial intelligence.

Upanisads propose the existence of Atma and they are source of Atmajfiana. Atma-
jiana consists of the theory of the origin, structure, function, cessation and control of mind
in the four conscious states in which it works and ceases to work. Atmajfiana also provides
us with the details of the source of psychic or mental energy whose changes and transforma-
tions enable us to know, perceive, understand/experience and be aware of all these pro-
cesses.

Table I give some Upanisad Maha Vakyas and their scientific meanings. Chart I
shows the architecture of mind. Chart II gives details about the four conscious states.and the
structure and role of mind in these states.

- Atma is Brahmapadartha. The presence of Atma provides us with mental energy
(chitsakti) and mental time space (Prajiianam). Atma is chitsakti’s source. Because of this

“, !
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chitsakti only we are able to be aware of our body, mind, we are able to know, we are able
to experience and also to react.

From Atma chitsakti issues out and gets reflected in Medha as ‘Maya’. Thus Maya is
reflected chit energy and is virtual. Maya is also known as ‘Chidabhasa’ or ‘Pranavam’.

Maya, the current of awareness pervades the whole body. It bifurcates and transforms
into ‘Divya’ and ‘Swara’. Divya’s Jnan Sakti gets as four antahkarpas-manas, Buddhi,
Chittam and ahamkaram. ‘Swara’ the Pranasakti divides itself into pafichapranas-Prana,
Apana, Vyana, Udana and Samina.

From Chart I we know that our mental functions are combined operations involving
Atma, Maya, antahkarnas, panchapranas, Jfianendriyas and Karmendriyas.

Physics is natural science which deals with actions and interactions concerning matter
and energy in Time and Space. Thus physics discipline can be a tool to probe and under-
stand the above-mentioned mental functions in terms of matter, energy and Time in the body
space. '

Thus we can say Atma is a biooscillator which generates psychic energy pulses which
are responsible for mental energy materially (chitsakti) and also for mental Time Space as
‘Prajiianam’. Maya is a series of reflected and virtual chit energy pulses which flow
throughout the body enabling us to be onscious beings. Thus chitsakti first transforms as
Maya and then Maya transforms as Jfianasakti and Pranasakti creating the antahkaranas and
panchapranas respective activating Jiianandriya and Karmendriyas respectively. And hence
causing various conscious states.

In these conscious states mind functions enabling us to learn various languages, sub-
jects, skills, knowledges, perceptions, experiences, understandings, Vedantas, reflections,
meditations etc.

Manas is the antahkarana that connects us to the outside world through sense organs
(Jfianendriyas) and cognition of objects take place. Manas stores these cognitions as Jagat
within and retrieves from it when necessary the cognitions as thoughts (Bhavas).

These cognitions simultaneously cause corresponding experiences to us. These are
called vasans. Vasanas are sensed, stored and retrieved by the antahkarana chittam.

The antahkarana Buddhi gives us the ability for intellectual operations. The
antahkarana Ahamkaram gives us self-consciousness. Self-consciousness is a bunch of
thoughts about the individual of oneself like features of body, gender, job, social status.
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loves, hatreds, mental qualities etc.

Pranasakti activates karmendriyas (action-organs), which act or react according to the
perception within or without when knowing an object (visaya). Thus Atmajfiana expounded
by the Upanisads provides the software of mental functions.

Our learnings, skills and actions and interactions using mind are already given by the
Upanisads and Vedanta as energy (chit energy) transformations in mental time space known
as awareness (Prajfianam) provided by Atma.

Thus physics of the Upanisads can be termed as software of mental functions which
helps us to understand better physiological psychology —the physics and chemistry of psy-
chology i.e. mind and its functions in terms of macromolecules like proteins. Proteins as
hormones and other varities help us in knowing, perceiving, understanding/experiencing and
provide awareness of all these happenings.

Atmajfiana of the Upanisads gives us the design and software of these biochemical in-
teractions, actions and reactions involving proteins which are the hardware of mental func-
tions. A correlation of these software and hardware will form a very good topic for research
which helps us in understanding mind and its functions in terms of biochemicals.

Artificial intelligence is a branch of science which designs and fabricates machines
which mimic human activites— physical and mental. Robotics and Natural language com-
prehension are the two wings of artificial intelligence.

Advaita Siddhanta is popular as Vedanta. We think that Vedantins alone use Advaita
Philosophy. But Advaita Siddhanta was equally successfully and usefully used by Samskrt
grammarians. Sabdabrahma Theory of Patafijali and Sphota-Vada of Vakyapadiyam are also
developed making use of Advaita Siddhanta. When we think of Advaita we presume that it
proposes the oneness of Jivatma and Paramatama only.

But Advaita also tells us the oneness of the knower and the known in knowing. The
triputi of knower, known, knowing is dissolved into knowing which is experience of Rasa
which gives Bliss. But the oneness of the knower, the known in knowing has greater impli-
cations for natural language comprehension.

The division of modes of language learning as Para, Pasyanti, madhyama and Vaikhari
which are awareness, sense, perception and utterance respectively in the teacher and knowing
(listening), perceiving, experiencing/understanding in the awareness of the taught opens new
vistas in the research of Natural Language Comprehension field. This aids to modern human
knowing, perceiving, understanding/experiencing and awareness-machines.
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Thus the wisdom present in the Upanisads as Atmajfiana can be successfully used in
the understanding and development of modern science.

Table I
Meanings of Upanisad Mahaviakyas

1. 3/ WERH : The real identify of I is with Divinity which is unoccupied awareness

2. <994 ¢ Self (Individual) and Divine consciousness are same in nature and function

3. STIHTHT §& ¢ Atma is Divine consciouness

4. 99 §& : Transcedental mental time space is unoccupied awareness in- Divine
consciousness |

5. T4l q ¥ : Realisation of Essence of Mahavakyas is Divine Expenence

6. 3T && : Unoccupied Awareness in Bliss.

7. 9 @ieerd o1& : All antarjagat is made of Divinity

Chart I
Architecture of Mind
HET FE<T9ET WO,
Ltk SRR _ T ORI
ST=A:HTN | ToSHIO:
HAYH - Perception o7 A9
- Intellectual functions A 3]
- Experience recording and recollection qH A
3N - Self-consciouness
wfzan
A - -
eaction according
to knowledge
TR

Action knowing
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S0 910 W10, 90 24
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Position Science of the Ancient Hindus, B.N. Seal, pp. 136-146
RIsRigramT ToaTgr ek, go 82
d0 90 5/2/7, 13, 17
%0 910 {0 Y0 273 vd =grgdact, Y0 740
History of Philosophy : Eastern & Western, RadhaKrishnan, pp. 460-461
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Nature Philosophical School, Frauwallner, E.P. VII
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DR, Y0 289
Plant Life, Milne & Milne, Introduction, p. 1
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Studies in N.V. Metaphyesics, S.N. Bhaduri, p. 148-149
Indian Pshychology J.N. Sinha, Vol. II, p. 32-33
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wgd @ & Wit X A oan e qen gea onfe wfag dwif % famm o sit
TR ¥, STervsal € ARk fram & ufte S geguiar 33 W

g T T ERE § e 99 % €9 F Sion g e weu et $
Hepa fammmeas T Sfo wex fiasr I w1 fF o O 9N fove 9Ra W e, A1
H =HF A T B N A H A I AR TN F WA foaT ®T 4 H &
st o Sar wifew) FARtr § Sfe 99 W e Wdl ¥ e 9 wHe )W W
R® ¥l S @ TAF 7Y IAEUH F TS F A TRl W STER B @1 39% el
W 9 & R w5 vEe o ok SR wE-T 9 S el % IO Iar o fae &
T 3T AAT F AU At g sifial dar 3 of)

TARE ¥ &7 faf I Y TWHR F oM oo Weifi 7=h sfo Rrarewrsr aitsm
TRIET 3 el F fove W W U&ha @ Wi 7 % AT 366 STeaaq-1eaT iR awoy
vgfa ¥ IReda o =few S vt e e S w Sl e areay Spa
Tt SHF TBS F UEhd & M T of 39T AR UEhd @ ot 92vE w0 M R
A FE ot 1 § R WEpa T T 9T 2, 39 wud ofued v @ ¥ v @ W
i SR feg, Wi 1 Hhd fA@A-sien &t 18T ¥ T 9| 9ERE H STeAsEl W
foreafener % qd Weha frTeRe, Wo FAIT WK UUST 7 W Wo qosy ¥ 971 # fifea
AHTH % W H PR ¥ sak g¢ el Re—saifaioae o 3 3R W war 21 1
WG 86 TOR WA AFvs & MY F TR TR W H W IS W T W e gk ok wm
A § ?1 ARt 97 W e a1 & §OR & o, 3 e frara st @1

URE % YUy # Ak TR % v So 3 Wil 7 o "y Ma
TR Wefa i THH do @IeT wRIgt Wi A il w1 W R waras, do WeER
Eell 7 Infale fam Wl Sfe AERET siara A SRRl W g=ER fm sl
fashify ymf 3 TR wfaae wt S & wEe

T AW W HERT Ut F AR ¥ T T WERa wquiet W it T
T & AEeH ¥ UWpd W ¥ &9 YueT T, tend deia (qRvRl) @ fRevE
WEAT A1l Yo Jora= sraeeft, Ware, ol &= feift i, SaReTe % SeRnTal 9 @it
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F TN STI GFA Hell GEEE st T gy, e, I We 8 Wigiis
g, TN ¥ O Y GRS T o ST # ) g R ves ¥ 3w WY s
GFd HEA A ERd wa Ter § Wl Aol § sl g K Weed gl
et TR |

TR ARAEY O 3R Ui ¥ TEE W 81 9% 99 ¥ SR WeR ¥—IT:
T WEHIT W i B foeTl Seit aRdE Ul @ oTeAEd A & faw WA
Fel ¥ & T W) 9E SO0 AR a1 w1 F faw 78 waeria g e

T § o o forem ¥ & § aweh fErl ¥ Nuwe dg W WSG9t
ISR g 98 MY % TE9 6 I8 TAN §%ed a1l WEW R T THEA H AN
wged T & W T, TEAFER TH F TERA F A FAFR B AR, IR TS ITer
U AT A F - § O 1 S 96 B 9 Tl SR A fw w1

Jeqeral AT,
ydadr, Gehd fosam
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qReRre-2

Sufoo-oft: : ST

1. TR G ST H ey SR’ % w9 § frem wfds omit: W
ST ST ¥ G TR e e wRer # ol HE Jen & Wl Fwoal ae
wRae-3F & T ¥ T wRefieria T dueeia 2l

o Worg firsy, orald, U< &hd fervaferene, Srmordt

2. TR HfRTT HEAS % Wiy sufee-sft: TReh A R AFTHT BTl

STEUSHISHATHR YA
Jrerd TR </OT 3T, Yo pordfd, HAvek e S Wi favafaemey, sebm

3. SufTo-of: = Wi e R gEE [ &l B 98] g WA el # STsT

g forer 1 Sww ¥ g W @ Wl gl 1 THERE W HRHASI, B TS HE @

Wro WyEaTe] AR, el Saayy favafoemed, SaaqX

4§qﬁﬂq-sﬁ:ﬁaﬁmﬁlam%wﬁmmmw,m%ﬂﬁum
FR FI

Wro TrgehT~ Yo, NRIFarafd, FHRaRig S Sepa favafernera, S

5. Y% g FEIT SUFE- 2 TRy Wi e, ggae| SuteerrY R <9 iR

AT fomam =i i €, omea ey €, S =t Teum €, Fefieem of % daes €

fafim fogrl & Al d@l #1 W% A9 % HRU 39 T Iufq wifee % e aw

IR B §| THA I H e 9gd 98 T 31 A9 3 H v ordie swarh R, v vy
it TR 2, 39 S99 WA ¥ ol e wieEne iR anviEte

Hro YUITErs U, Yof-1eae], G&ha 9T, 3ol e, TaREe

6. YA Mt SfeR- 2 3R TRl e HeR S| ST S SR eie, S|

Tt Goad T Tt Sugaava SeieE S gataar o G 9y uaewmraE gweee|

Wro WA WIS, 3Teqe], UEFaMFaTadrT: qOfrards, go

EHERIEER 268



7. Upanisat-Srih is nicely printed and contain good reading material. My congratula-
tions to you on your nicely editing the volume, and I hope you will continue to work in the
noble cause of Sanskrit Research and study.

Prof. S. G. Kantawala, Head. Deptt. of Sanskrit, M.S. University Vadodara (Retd.)
8. SUM-4l: % foQ eiiiE wiyeR w wuE) frvaa @ 98 o flE weeE
Sueited }1 SUFTR} F ia-Re, areeE T s e 9 9 agerEn e 2
T T G W e TR & el e o, S wd iy 9 R,
G AT AR T TR, G G TR, ’R 3% YaRA 3 Jer-gaeh
W AL, Y5k 6 AF-TE 9 F YN FA I A-37 TG A G50 T Go-9oST 6
I HAKTS T TEAI-3T W g {3 fera s oTemaE ot uRem R B ,
TR STAM A R ST wer 2
Wro 3TryeRTeT wroew, el Sl T g fen wiism, sseafa
9. Jufea-i: & TTH ¥ 97 A T, AAIAAR B T YT AT 3@ HT To=Tal
TS| ST I TR AR €, 3T IW R 1 wufad ST W R @ ¥ e @
FRAR e @ AR S o 1 o ‘o’ Wit Bt ®, 9@ e
" o Titaw YR, ITAY, UEpH WIfed R, TN
10. SUFTSI-5i: T AASES STAM GEHOT il Sl He Y 8 ) St 95w
F @ 2| TSI B 9% fmed 1 ARH gy 8
qarsit gfo witer <o fgadt, Fves, fvawRdl sIga-am wRkeg,
11. 3M9H RT TouIfem SuHo-5it: J& Wi g5l Sulal & fafee smamd <1 gaq
faa=r g fagesml % faT f1:aRE RANSES B 39 TS % SSaRid WY a9l grRafda
AW F IE T GIET F T 3 w9% % U €1 foverd € R oy gl wehR wifeed e
T der Wi
Wo ggaT Bamet, steaem, Uehd 9T, ToRER fHvafyened, sarER
12.%—%:@WMWWMMWWW|W
W e Y ge gy T T e e o S e 7 Seeues
Frreret ez Trlisemia ea: Sty Fiyrorag s igeafy et et
AR AT, WAART HY Foleell TRl TAIGen T 9 AT ST e Wi
rereay st
Hro 31iteh hITETAT, STEAET; UEHAfaIT:, WES: [AYafmed, e TS
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13. 1 hasten to acknowledge the receipt of your wonderful book Upanisat-Srih, Taste-
fully produced and nicely got up, the voulme has a pleasing look. But what is real notewor-
thy is its contents. Carrying more than 60 research papers and studies all on the various as-
pects of the upanisats, it is virtually a compendium on upanisadic thought. The upanisadic
motto given on the cover page and the illustrative diagram are exemplary.

Prof. K. V. Sarma, Director, Sree Sarada Education Society, Chennai.
14. SFEE-o: F G SN T F W A9 T AW SFE Yoo o K
e ¥ fo 7, el % e st ot Swnh 2, o T Tmerlt § ASH i SHae
avd B =IfeT
Tro YT FAY, PRI, Fie wepa i war wheH, feeed
15. Shifen, g e &1 WeF ST T W A A wheew R wlem F g AR
deghi ot Wi F Il Y1 T @ A T W IR TRIi 71 g AR A R
e SfeafE € 39 T9E § I O 9 W S Heege arnlt T T TRd W
%;ﬁm@ @ frargell ¥ A 9ga ST ol 5% ) § g) TR iR e, Q[
gl
Hro Trreredt out, Weapa o, s favafrmm, sareR
16. SUFT-#f: 1 FAK J@N, g F¥ ¥Y e 2 o, ofied 5 g oF
T ¥ 97 T T e € R R # v W) 3dd ¥ ) w@ € =
it TREOT 29, Od Aeaes-aid, e
17. SUFER-4t: &1 SMENE TEYS S ITER @ STH WEEH % HreAd ¥ wieh
F it Y AT TERA H, TH 79 ¥ 98 Al T WA R
TG =W, [evA o=, feet giew, et
18. Sufyor-5i: grer UReM, o R IS F uRkmiT 21 T w2-= fagni & ordi
aﬁwﬁammwﬁmawhﬁnﬁqm-mﬁﬁﬁﬁmw%lw
J w2 fr 9 T T YR A 9Rdt 6 ISR S U9E F @ wiea S
. - Sfo 3o WIW, WM, WHA w1 Hefaaey, faet
19. SUFNA-4t: 1 <X, TiRgaes, ST, Hifiwaey fe T TRA-THR
g TR &I q TR -

o firur TueT, X, TS favafaaned, A
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20. I am glad to recieve the composition, volume ‘Upanisat-Srih' The book has been
magnificently designed and edited. It will be a source book on Upanisadic study and Research
for our future workers.

Dr. Bidyut Lata Rai, Reader, R. M. Mahavidyalaya , Utkal University, Orissa.
21. SUq ot O T S iR grer SR e 81 s o ofem g steva T
I W A @, I8 g9 fvaw T
Hro Ferrerer fe, uH, TR T W Ry 9@ wRiff 99, w6 s
22. I W 3F T T g ¥, fieg 31 | 7@ o fgmi & fogargl qi
W CHAE T SUF st € TR ]1 7 ¥ SHeEr o Suftieg et s fEr
SR TR
HET A A, TR HEwl A, Tery WK, T
23. 3MYH I 3R T THT TS TGl g8, A I a0 e oree w59 S
2, 9= o< T Aar 31 W @ Wl 99 | T
St THY W&, A, TRl M WIRE <, SN

m
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