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hfiODERhU SCIENUCE

TEIOUGIIT

cience is disciplined obser-

vation learned by insight.

Beginning with particular

esperience and common sense,

science arrives at general and un-

common sense. In this sense every

one is a scientist excePt that most

of the time we do not Proceed far

enough nor do we bring disciPline

to much of our exPerience- It is

commonlv held that onl,v obiective

experience can be the subiect of sci-.

endfic analysis and communication.

Thus scientific tradirion is to

exclude purefy subiective experi-

ences from inclusion as facts for sci-

entific analysis. As is well known,

repeatabiliqi reproducibiliqi accu-

racii universalitv etc. are the other

ar t r ibu tes  o f  sc ien t i f i c  t ru th .

Nevertheless it remains a fact that

reproducible reliable zubiective ex-

periences can be communicated

and evoked. The ancient Indian

uadition g ve gre t imPortance to

this aspect of exPerience in the

ever-continuing search to know the

nanre of the ultimate realirY.

Ours has been a century of

science. In fact scientific pursuit is a

gre t adventure of human mind.

Science, especially physical science

is all consumed with the Passion of

bui ld ing precisely comPutable

mathematical models for various

physical phenomena and Processes.

It certainly has succeeded to a great

extent in this attemPt to build its

own woddview. The technical sPin

offs, which we reaP in the Process

in terms of gadgets, toYS or weaP-

ons, have been quite dazz[ng and

spectacular. This in turn also cre-

ated the incorrect impression in the

minds of common man that the

worldview offered by science is the

ultimate and proven realiry. In this

context it is worthwhile to reassess

the impact of science on our tradi-

tional thoughts and vice versa in the

closing year of this cennrry. Surpris-

itgll', there has been an increasing

awareness in recent times that the

developments in the 206 cenrurv

science has ultimatelY led to a le-

affirmation of the traditional In-

dian thoughts as exPounded in the
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Upanishad doctrines.

Landing on the moon and

many similar or more exciting

events have been hailed as great

ach ievements  o f  20 'h  century

science. Granting that these bY

themselves have been great tech-

nological feats without parallel in

human history they have conuib-

uted precious litde to owe overdl

understanding of the existence of

the physicd universe or about our-

selves. On the concePtual front the

progress made during this century

has been on three accounts. Rela-

tivitv and Quanhrm theory', the two

main pil lars of modern PhYsics

emerged in the first hdf while the

theory of chaos i.e.; the theory of

non-linear system bloomed forth

in the latter half of this centurY.

These concePts g ve ^ serious iolt

to the classical Newtonian linear

mechanical woddview. Every one

of these developments emPhasised

the role of the observer visavis the

phenomenon that one is observ-

ing. A newunderstanding that ours

is a panicip^tory universe as against



an observational one, emerged as
i

a consequence of this progress in

theoretical physics. kt us examine

some of these remarkable trans-

formations a litde more closely and

uT'to gauge their relations with our

traditional Indian thought. Alben

Einstein has been aVvasa amongst

, screntists. His was an incisive mind

as human mind can be and he could

see easill'the limitations of classical

approach to space and dme. The

result was the theory of relativiq-

special and general. The former

ga\:e us the idea that space and time

are no longer complet-glf independ-

ent entities but one is inseparable

irom the other. The universe thus

happens to be the interplal ' ot

events occurring in the canvas of

four-dimensional space-time con-

tinuum. In this Minkowiskian view,

i the ideas like simultaneit\', past, fu-

rure etc acquire new meaning and

thel become verY much obsen er

dependenr properties. The inter

convertibilin' of energ)' and mass

came out as a spectacular bv prod-

uct oi the special theorv of reladv-

in'. Also the general theory tells us

that the presence oi matter causes

curvarLlre in the space time con-

tinuum producing forces that cause

acceleration of bodies that move

through the region. It must be said

here that while these new results

caused a tidal vave of amazemenr

to the thinkers in the west, e\rery

bit of these results was in rune rvith

the raditional Indian thinking. Sev-

eral centuries 4go Markandela muni

had declared that the absolute is
' D eu leah parisbchin ban". Also there

exist several stories in our ancient

rcxts (Yoga Vasishtan) which illus-

trates the relativiry of space and

time. Of course we donot seem

to have a formula for the calcula-

tion, but the concept of relativir,v

was not alien to our thinking.

Aldous Huxleli in his book Tbeper-

ennial pbilonPb has dealt with this

point in grater detail. Very'recendy

Paul Davis, in his book Otberparlds

states that "Commonsense notions

of space, time and causaliq' must

be left behind as the realm of solid

matter dissolves away into vibrat-

ingpaterns of gho.qdy energy; even

space-time itself is'revealed as an

ephemeral froth of worm holes

and nrnnels".

The revelation thatthe micro-

scopic wodd of atoms and mol-

ecules does not follow the d1'n261-

cal laws of everl 'da)'world; but

thev obey the bizarre laws of quan-

ttrm theory, gave quite a shaftering

giow to the mechanistic and deter-

ministic worldview of last centur)'.

The famous Heisenberg's uncer-

tainty principle is another ourcome

of modern science. It is not in the

least concemed with any inaccuracy

of experimental result because of

imperfect measuring devices, but

it cleady shows a fundamental limit

for the possibiliry of measuring

complementary properties of an

atomic system as a consequence of

wlve panicle dudism. Here agarn

the role of observer becomes of

paramount impoaance in the ob-

servation process itself. Recent de-

velopments in this respbct are still

more interesting.

According to Roger'Penrose
"tbi quantum states detcribe a gstem

whicb ,rojru in time according to

Schrodinger equatioi. The mlrteioas

thing about qaantum mechanics is tltat

thingt tltat night bappen hat,e an i,tfl,

ence 0n tltings tbat happen. Probabilities

do not cancel tbg coexist. Each of then

persi$s as if tbe otber is not tltere."

In quantum physics out of

many possible existing states an ob-

server simply selects one causing the

collapse of waue fanction. This means

that until we make an observation

we do not know whar really exist

oat there; but once we observe,

things are lherE. To quote Paul

Daevies "ttlrt reuolationary of all is

the wa1 in pbicb qaantam pblsics inter-

peaaet tnind and matter in a sabtle and

holistic ,//anr!er. It fu here that the scien-

tist makes tbe no$ startling clain of al/;

tbat tbere exists njtriad of alternanue

realitiu inpara//e/ to lrtrlufl". He also

stresses the point that "manlt of the

features of tbe uniacrse pe obserue can

not be separatedfmn thefact that ae are

aliue to obynte then.Infact the observer

nhat a'tiryt and remote cnrfler of tlte

nlPer rpace abich is nnpkn! uncbarac-
' 

teistic of tbe rcsi, an ishnd'of lfe amung

cltasns of uninbabind dimenions". This

view has a total identiry with the

sclltGltiltn o JUNE leee



Indian view thatitis our conscious-

ness that projects the external

world. The ancient te)c Vasisbta

Sadba says: "Dwaithadwaitha

samad bhedair Jagat nirmana

leelaya Paramatma mayee

sakthiradwataiva vijr imbh ^te" .

There is only one thing, that is

conciousness. It is this power that

becomes subject to notions of

d""liq' thereby generating the uni-

verse. These views are not only in

complete agreement with the find-

ings of quantuun physics but go far

bq'ond it.

Schrodinger goes ahead and

asserts that  there is only one

conciousness and talks about the

uniry of dl conciousness in his book

hlind and Matter.

In recent times we find thc

development of the theory of

chaos. This has putvirnrdly an end

to the linear Newtonian wodd of

direct cause-effect relationship. The

world in fact is toally nonlinear

and a linear mechanistic view of

world is only a crude approxima-

tion with limited *lidity. It has been

amply demonsuated that in a

nonlinear system any small action

has a far flung effect in time and

space. This ofcourse is the tradi-

tional Hinduview of the concepr

of Katma. Any karma or action

has an immediate effect , but it does

not stop there. Sfhen one does a

time serve analysis, one gets thc

shon term as well as the long term

effects of the action. This devel-

opmenthas caused a paradigm shift

in our thinking. The concepts of

Puryo and papa-are now regaining

their meaning. Small action can

make gre t impact in the long nrn.

It is called the battet'! ffix n rhe

theory of chaos.

This now validates scientifi-

cally the concept of dbanna which

is ation leading to sustainabiliry'.

Adbanza will certainly lead to dis-

aster in due course of time. This ,
now is a result of hard core math-

ematicd analysis using the fteory of

chaos. All these lead to the conclu-

sion that our ancient.wisdom was

never at fault.

First Computer

It was Blaise Pascal who made the first calculating machine. This machine

constructed by him rn1642was capable of adding and subtracting numbers auto-

matically using cogwheels. The credit for suggesting the idea of aprograrnmable

computer goes to Charles Babbage. Babbage died in 18?l without knowingwhether

his idea would materiali ze otnot. British engineers and physicists made Colossus

the first electronic computer in 1973. The invention of this computer was kept secret

till the end of Second World War as it was mainly used to crack the code messages of

,Germen army.
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