SCIENCE AND SPIRITUALITY
SWAMI JITATMANANDA
In the West Modern Science had its birth with the Greeks.  They went to explore the mystery of existence in the external world through knowledge.  Latin Scientia derived from Greek root, means knowledge through “observation, identification, description, experimental investigation and theoretical explanation of natural phenomena.  The idea that Matter in the Supreme Reality and that universe is made of real hard material called ‘atomos’ or atoms, was proposed by Democritus.  The idea, that only the objective world is the undeniable truth, came in the West from Aristotle and other Greek philosophers, like Heraclitus and Parmenides, who declared that rational thought founded on a sure-objective-common world  can grasp Absolute Truth.
From the strong objectivity of the external world came the philosophy of logical positivism whose forerunner Mach said, “Science may be regarded as minimal problems consisting of the monastic completest presentation of facts with the least possible expenditure of thoughts.” Mach inspired scientist like Einstein to avoid anything smelling of mind, thought or metaphysics while dealing with the strictly sense-based experiments-observation-inference method of traditional science.  Majority of scientists in the 19th century accepted the atomic materialism of Democritus and followed  the “traditional monistic materialism”, and the new religion of “scientific materialism began a triumphant journey”. With its four fundamental cornerstones; strong objectivity, strict casual determinism local-cause, effect relation and Epiphenomenalism which claims that matter produces consciousness.
Techno-science, which treats only the physical man with an absolute disregard to the deeper level of conscious ness, is an outcome of the ‘schizophrenic culture’ of the West, as A.D.Reincourt puts it.  This culture of science dates back from Descartes, Laplace and Newton.  Slowly science turned into a study of matter eternally separate from the mind or the psychic aspect of knower.  And in the nineteenth century this science culminated in an ‘apotheosis’, not of man, but of a science of machine.  The worship of machine produced its first curse when Einstein’s E=MC2  helped  to produce the first atom bomb.  During the successful explosion of the first atom bomb in, Alomogordo, its maker, Robert Oppenheimer, spontaneously began to recite the hymn from Gita (11th chapter) where God’s effulgence is compared to the shining of a thousand suns.  A few days later the special party was a ‘dismal flop’ and a cool headed scientist came out suddenly and began to vomit. “The reaction has begun”, wrote a stupefied Oppenheimer.
Swamiji entered the West in 1893 when the apotheosis of Newtonian science reached its zenith especially in London.  Its more common name among the intellectuals was ‘scientific naturalism’ or ‘scientific materialism’.  Darwin’s Origin of Species (1859), which established that men and women came not from Adam and Eve but from monkeys, and his subsequent writings, removed the keystone of natural theology of Christianity.  Millions became pessimists and accepted God as Schopenhauer’s ‘blind will’. Others turned to Kant and sought consolation from the Kantian doctrine that the ultimate reality is ‘unknown and unknowable’.  Science threatened to replace religion finally and Darwin, a Quaker, was ‘virtually canonized by his burial in the Westminster Abbey.’
Tyndal, a famous British physicist, professed himself to be a materialist in his address to the British Association in Belfast in 1874.  The X-club was formed at this time in London in which many of the major scientists were members.  All the members of the X-club ‘adopted anti-religious stand and all were deeply resentful of any question of religious interference in the practical science’. The ‘heroes’ of science almost threatened to displace Christianity in social leadership.  In the writings  of Huxley, we find references to the ‘Church scientific’ and even to himself as ‘bishop’.  Even recently, Julian Huxley’s Religion without Revelation advanced the transmutation of science into a secular religion.  
Right at this time of the unquestioning ascendancy of materialistic science, Vivekananda entered the West and gave the ideas of Vedanta  which he called  ‘the science of the soul’.  Standing inside the den of Science in London, Vivekananda boldly attacked the so-called scientific orthodoxy Of those days in his Jnana Yoga lectures: “If any thing is uttered by Tyndal, Huxley or Darwin it is swallowed without salt”.  He claimed Vedanta as the only religion fir for the rational mind.

“A man must not have only faith, but intellectual faith too.  Materialism prevails in Europe today……  You may pray for the salvation  of Europe depends upon a rationalistic religion and Advaita, the non-duality, the oneness, the idea of impersonal God is the only religion that can have any hold on every intellectual people.”
MATTER DEMATERIALISED

Votaries of ‘scientific materialism’, declared matter as the ultimate truth.  Democritus thought of atom or atomos as the building block of matter.  But atoms were broken and inside it, according to Niel Bohr, electrons (discovered  in 1897) were though to be rotating round a nucleus made of protons (discovered by Rutherford in 1911) and neutrons (discovered by James Chadwick in 1935).  Protons, so long considered stable, is found today decaying.  Its half-life is   1032 years.
In 1914 Einstein , by his discovery of photo electronic effect, proved that light waves also behave as  particles.  In 1924 Louis de Broglie showed through his electron diffraction experiment that not only photons, but even particles like electrons behave like waves.  Wave-particle duality of matter baffled scientists.  Erwin Schrödinger around  1925 proved that electrons are ‘standing waves’, waves that can also be Quantised (Schrodinger’s wave-equation).  Wave-particle duality still baffled scientists and Einstein admitted that no one knows the true nature of  ‘Light Quant’.  Max Born completed the baffling scene by finally declaring that electrons are not even real waves.  They are ‘Probability Waves’, which is ‘a purely abstract……mathematical concept….into which we cannot enter.
In course of years, nucleus was broken giving birth to a host of sub-nuclear particles.  Every subatomic interaction consists of annihilation of the original particles and creation of new sub-atomic particles.  High energy particle physics have  met with more than 250 such particles, some of which live only a few particle second (a particle second is 10-23 second)  The most short -lived particle created has been known as Resonance.  “A Resonance is a particle, but not an object.  It is better described as an event, an occurance, or a happening”, says Prof.Fritzof Capra.  Sub nuclear particles are obviously, on the increase, in what is known as ‘Particle-Zoo’ and each one is related to the other as shown in Feynman’s diagram.  Particles emerged as interconnected patterns of dynamic energy.  Matter, in ultimate analysis, stood dematerialized.
The Cartesian-Newtoniam science based on the ultimate foundation of matter, needs today greener fields and newer pastures, to progress in its search for reality, especially in the world of sub-atomic particles.  In his presidential address to the World Congress of Scientists held in Washington in 1973, Heisenberg declared: “What is really needed is a change in foundational concepts to abandon the atomic materialism of Democritus….we cannot exclude the possibility that after sometime the current themes of science and technology will be exhausted and a younger generation will turn towers an entirely different approach.”
John A.Wheeler in his lecture on the mystery and Message of Quantum delivered to American Physical Society on Feb.1, 1984, held out that the greatest tusk of Modern physics will be to shift its foundation:“And how can the hard-own structure of hard science be moved over, solid as ever, onto this new and otherworldly foundation?  Yet, despite all difficulties, and they are great, that must be the task and achievement of the coming Era II of Physics.”
Bertrand Russel summed up the impact of the dematerialization of this material universe: “experienced the delight of believing that the sensible world is real.  Bit by bit, chiefly under the influence of physics, this has faded….. I find myself in the vast mist of solitude both emotional and metaphysical, from which I can find no issue.”
SPIRITUALITY
Spirituality comprises he universal, rational and metaphysical dimensions of all religions.  It is based on the discovery and direct experiences of truth that behind the physical body of the man there is a non-physical or spiritual reality.  Since this hidden reality is non-physical, it is neither subject to death nor sense-bound experience.  Since it is non-physical it is infinite, and since it is infinite it can never the fully described.  This immortal, undying, all-pervading, Reality transcending the senses and words, has been experienced by the mystics, saints, philosophers and sages in all religions.  It is known as Brahman or Atman in Vedanta, Tao or Chi in China, Spirit,  soul or Kingdom of Heaven in Christianity, Nirvana in Buddhism and Haque(Truth) in Sufism It is the ultimate Truth.  The goal of human life, according to spiritual traditions, is to experience one’s oneness with this reality.
According to Vedanta, the all-pervading Reality or Spirit is Eernal, deathless existence(Sat), Absolute all  pervading knowledge-Consciousness (Chit) and Absolute Bliss (Ananda) and this is hidden in a potential form in every living being.  Human beings are not “born sinners” nor “economic or political animal” but “children of immorality”, says the Upanishads.  “God is a spirit, an they that worship Him must worship him in spirit and in Truth”, says Christ. (St.John 4:24) “I am the way, the truth and life…..Even the spirit of truth whom the world cannot receive, because it seeth him not neither knoweth him, for he dwelleth in you, shall be in you”.  (St.John:14:6,7).  It is also described as ‘Light of Lights’ (Jyotisham api tad Jyoti:Gita-13 chapter), or the supreme light which shines both in the external universe of matter and internal universe of mind (Chandogya Upanishads).  “I am the  light of the world, and he that  followth  me shaltnot walketh in darkness”, says Jesus Christ.  Koran (Sura 24:Verse 35) says,”God is the light of heavens and the earth…God is the Light of Lights.  God guides to his light whom he chooses”.
SCIENCE REVEALS A UNIVERSE BEYOND SENSE PERCEPTION
Arthur Eddington and James  Jeans came forward to popularize a new view among the common people, who until the beginning of the 20th century had only a limited view of our universe.  Jeans indicated that the probable number of stars in the universe could be something like the total number of grains of sand on all the sea-shores of the world.  And our  Sun, a second rate star. “is a million times as big as the earth and 300000 times as massive”.
Physicist John.A.Wheeler tells us that the universe we know is “13 billion years old, 26 billon light years across, filled with galaxies, that too are now estimated in billions-is but one of who knows how many likely trajectories of universes across a gigantic platform of super-space whose dimensions are not three or  four but infinite.”  Astrophysicist Fred Hoyel writes in his book  The Nature of the universe ‘No literary imagination could have invented a story one hundred as fantastic as the somber facts that have been unearthed”.

Quantum mechanics. Particle physics, and Astrophysics, have opened a universe where our ordinary sense perception fails to work, and where only subtlest mathematics based on pure institution an enter.  Einstein discovered that the speed of light© is the only constant in this relative and changing universe.  Max Planck’s discovery of Planck’s constant  (6.62 x 10-34JS) is a wonder in itself.  It is this constant which helps us to enter the microcosmic universe where the standard radius of the electron is 10-13cm, and where sub-nuclear particles live only a few particle seconds before changing into another type of sub-nuclear particle (one particle second is 10-23 second).  It is  on Planck’s constant that Heisenberg’s epoch-making equation of Uncertainty Principle (∆Q x ∆P ≥ h) stands as a lighthouse in the micro world of quantum mechanism.  The three constant in physics-C (speed of light), H(Planck’s constant) and G(gravitational force) gave us the measurement of the smallest length(Planck’s time : öGH/C5 or 10-43 seconds)  The fundamental minimal energies are multiplies of what is know as the Planck Energy.  The Planck’s mass is ten billion billion times that of a portion. It’s about equal to the mass of a grain of dust or a collection of a million average bacteria.
This universe created after the big bang of a super dense supernova, probably a black hole (the historic word coined by John.A.Wheeler), is disintegrating since probably 15 billion (000,000,000) yeas like splinters from a primeval explosion.  Before Big Bang there was matter and anti-mater symmetry or balance of matter and anti-matter was broken and matter began to emerge in an overwhelming measure compared to the anti-matter, offering to us this material universe.  The last remnant of the great heat of a Big bang lingers today as 2.70 Kelvin radiation all over the empty space.
The impenetrable mystery of the universe which is beyond ordinary human comprehension  made Hawking refute, in his Boston lecture on Blackholes are white Hot, Einstein’s  famous dictum “God does not play dice”.  Hawking proclaimed, “God only plays dice but throws them where they cannot be seen.”
Standing in reverence and awe at the tiniest corner of this universe, Einstein, the erstwhile positivist, admitted: “The most beautiful and most profound emotion we can experience is the sensation of the mystical.  It is the power of all science…..To know that what is impenetrable to us really exists, manifesting itself as the highest wisdom and the most radiant beauty which our dull faculties can comprehend only in their most primitive forms-this knowledge, this feeling is at the centre of true religiousness……
The deeply emotional conviction of the presence of a superior reasoning power which is revealed in the incomprehensible universe,forms my idea of God”.
Steven Weinberg, Nobel physicist in 1979, expressed this very idea like tragedians Sophocles or Shakesphere: “The effort to understood the universe is one of the few things that lifts human life a little above the  farce, and gives it some of the grace of tragedy.”
“The whole universe is but one”, says Swami Vivekananda, the rational Advaita Philosopher of India, “……which through the sense we see as matter, through the intellect as souls, and through the spirit as God”.

Vivekananda says: “The universe is thought, and the Vedas are the words of this thought.  We can create and uncreate this whole universe.

…The thought behind our body is called soul and thought behind the universe is called God.

“Religion  is the science which learns the transcendental in nature through the transcendental in man”, says Swami Vivekananda. “We know as yet  of little  man, consequently but little of the universe”.  Man the microcosm, says Vedanta, preserves within him in a coiled form all the  knowledge  of the microcosm, the infinitely vast cosmic universe outside.

INTUTION-A GREAT FACTOR
Einstein admitted that his great discoveries were born of ‘intuitive leap’, because ‘the mere collection of recorded phenomena never suffices.’ Sense date based positivism, Heisenberg realize, ‘ makes the mistake of refusing to see the overall connection.’ Nobel physicist Hideki Yukawa admitted  the same truth in his book Creativity and Institution.  A hundred years ago Vivekananda declared in the West.  “The senses cheat you day and night.  Vedanta found that ages ago.  Modern science is just discovering the same fact.”  That is why Vivekanada’s idea that relativity is space-time-causation was found by Michel Talbot to be the superior exposition of relativity of Herman Minkowiski’s (also Einstein’s) who failed to accept non causality as a basic concept.
“Vivekananda further expressed a view that has become the backbone of the Quantum Theory.  There is no such things as casuality”, writes Talbot.

WHAT IS LIFE?

‘What is the characteristic feature of life?’ The answer Schrodinger gave is that, when a system is isolated from an environment charged with energy, all motion in that system usually stops very soon.  The physics call this the state of thermodynamical equilibrium.

Schrödinger writes, “It is by avoiding the rapid decay into the inert state of ‘equilibrium’ that an organism appears so enigmatic; so much so, that from the earliest times of human thought some special non-physical or super-natural force (viv viva, entelechy) was claimed to be operative in the organism, and in some quarters is still claimed”.  This non-physical force, which sustains the physical body, the Vedic rishis called as Atman or individual soul.
The internal systems  of a living organism differ in a fundamental way from all those arrangements in atoms which physicist have so far found.  Paul Davis thinks that the laws of  physics  like the second law of Thermodynamics do not apply to organic life.  The law asserts that everything is going from Cosmos to chaos.  Life science shows a child does not decay like a melting ice.  It evolves into a bigger man.  Paul Davis called for new Biotonic Laws to express the phenomena called Life.
In  self-organization system like human beings, on the country, order leads to higher order and greater complexity.  Symmetry leads not to broken symmetry but higher symmetry.
CONSCIOUSNESS
The most distinguishing feature of life is consciousness.  Every tree shows sign of consciousness and freedom of a conscious being….a fact which Indian bio-physics J.C.Bose had experimentally verified in 1901.
Since 1927 with Heisenberg’s discovery of the Uncertainty Principle it was found that in the quantum world of sub-atomic particles like electrons, the presence of the observer of the act of observation alters the final outcome of  the experiments.  For the first time it was realized that the ‘experimentor’  is also a “participator” in the quantum world.  The mind of the consciousness of the experimentor for the first time in the history of science became an indispensable factor in scientific experiments in the quantum world.  Today many eminent scientists including Nobel winners have come to explore the vast unheartened world of consciousness hidden in the recesses of human mind.
Physicist John.A,wheeler believes that the term ‘observer’ should be replaced by the term  ‘participator’.  This replacement, he believes, will give a radically new role to consciousness in physics.  Instead of denying the existence of the objective reality he further asserts that the subjective and the objective sort of creat each other.  They are ‘self-existing systems’ and brought into being by “self-reference”.  Biophysicist Lyall Watson writes humorously in his book Lifetide  about electron boil down in the end to experiments on professors.”

Wilder Perfield, the great Canadian brain surgeon worked on the location of the consciousness.  Hears later he said to his friend Geroge Wald,”I’ll tell you one thing ”it is not in the cerebral cortex!” finally, in his book the mystery of the Mind – A critical study of consciousness and the Human Brain (Princeton University, 1975) 

George Wald, a Nobel Scientist, commented: “It is essentially absurd to think of locating a phenomenon that yields no physical signals, the presence or absence of which-outside of the human and their like-cannot be identified.”
But further than that, mind is not only non-locatable, it has no location.  It is not a thing in space and time, not measurable; hence-as I said at the beginning of this paper-not assailable as Science.

The very crux of twentieth century physics is the recognition that the observer cannot be excluded from his observation; he is an intrinsic parcipator in them.

Physicist Pauli here is calling again upon Bohr’s Principle of complementarity.  Mind and matter are the complementary aspects of all reality.

In his own style Wald speaks of the stark similarity between modern discoveries and ancient Indian finding:….. The Judeo-Christian-Islamic God constructed a universe and just once.  Brahman thinks a universe and does so in cycles, time without end.  And as the Upanishads tell us, each of us has a share in Brahman, the Atman, the essential Self, ageless imperishable.  Tat tvam Asi-Thou art That!  That is the stuff of the universe, mind-staff; and yes, each of us share in it.

CONSCIOUSNESS: THE NEW FACTOR IN SCIENCE
It is Nobel-physicist Erwin Schrödinger for the first time established the factr that Consciousness is one of which the plural is not known.  An “absolute silence of all our scientific imaginations towards the fact of congnizance is most pailful”, said Schrödinger, and it is because our science-Greek science is based on objectivation, whereby it has cut itself from an adequate understanding of the subject of cognizance of the  mind, it is preciously the point where our present way of thinking does need to be amazed, but by a bit of blood-transfusion from Eastern thought”.  Then  Schrödinger himself explains the Eastern thought which is primarily Vedantic: “….The only possible alternative is simply to keep to the immediate experience that consciousness is a singular of which the plural is unknown; that there is only one thing and that what seems to be a plurality is merely a series of different aspects of this one thing, produced by a deception (the Indian MAYA)”.
On January 2, 1931, Observer published an ‘Interview with Max Planck’ by  J.W.N Sullivan.  In answer to the question,  “Do you think that consciousness can be explained in terms of matter and its law ?”  Maw  Planck answered that he did not.  “Consciousness”, Max Planck continued, “I regard as fundamental.  I regard matter as derivative from consciousness.  We cannot get behind consciousness.  Everything that we talk about, everything that we regard as existing postulates consciousness”.
Wolfgang Pauli, the Nobel physicist, famous for his Exclusion Principle, writes in words which are, in fact, interchanging with the words of a mystic: “From an inner centre the psyche seems to move outward, in the sense of an extraversion, into the physical world…….”

Noble physicist Eugene winger wrote in 1960s : “The principal argument against materialism is that thought process and consciousness is primary  concepts.”  Neils Bohr, too, realized that in quantum physics “Consciousness applied to ourselves as well to the others is indispensable.”  In 1970 Fritzof  Chapra wrote on the bootstrap theory  proposed by Geofrey Chew:

“Increased use of boot-strap approach opens the unpredecedented possibility  of being forced to include the study of human consciousness explicity in the future theory of matter.”
Schrödinger affirms monism or Advaita Vedanta as the final philosophy emerging out of today’s science:

“In all the world, there is no kind of framework within which we find conscousness in the plural, this is something we construct because of the temporal plurality of the individuals, but it is a false construction…..  The only solution for this conflict, in so far as any is available to us at all, lies in the ancient wisdom of the Upanishads.”
MIND-CONSCIOUSNESS ACTS ON MATTER
Nobel-scientist R.W.Sperry who has conducted extensive experiments on split-brain subjects, reject reductionist explanations of mental phenomena  which says all mental phenomena can be ultimately reduced to physical and chemical reactions.  He  argues instead for the existence of something like downward causation.  It is technically  known as ‘emergent interactionism’ of consciousness on matter.
Sperry explicity states that, ‘mental forces or properties exert a regulative control influences in brain psychology”. 

By 1970s, “this casual view of mind”, writes Sperry,”had become the centre of a paradigm battle in the behavioural science, with a possibility  of further spreading in to all sciences.  From the standpoint of the brain’s functional organization and congnitive processing, one can hardly overrate the commanding, central-control influence of the human belief system as a shaper  of both individual and social behaviour”.  Science is turning, according to Sperry, from “the micro material to the macro material paradigm.”
Rodger W.sperry thinks: “Subjective belief, is no longer a mere impotent epiphenomena of brain activity.  It becomes a powerful impelling force in its own right.  I no longer need to keep my religion and my science separate.  This new outlook arose as the unforeseen, decondary result of long search for a better to the age-old mind-brain problem….As things stand, I no longer need to believe, as a scientist, that I and my world are governed solely from below upward through the ‘fundamental forces of physics’ in a totally mindless and purposeless cosmos, indifferent to human corners….The related so called New Age movement of the past two decades, which had increasingly challenged Judco-Christian and other traditions of Western Culture, I believe, also has its foundation in the consciousness  revolution.” 

The Vedantic Mahavaktas or great utterances like Aham Brahmasmi or Tat Tvam Asi sho the fundamental unity between the microcosm and macrocosm.  Erwin Schrödinger wrote as early as 1925 of this very idea.
“This life of yours which you are living is not merely a piece of this existence, but in certain sense the ‘whole’…..this, as we know, is what the Brahmins express in that sacred mystic formula which is yet so simple, so clear.  TAT TWAM ASI.  This is you.  Or again  in such worlds as “I am in the east, I am below and above.  I AM THIS WHOLE WORLD.”
What then is your individuality?  Almost like an Upanishadic Rishi Geoffrey Chew wrote:

“According to quantum theory, even we do not talk, even we do not look at each other, you affect me, and I affect you…..Your electrons and my electrons are approximately distinguishable.  In denying objectivity, quantum mechanics denies absolute status of your individuality.  The only Individual is the entire universe.”
Swami Vivekananda says:
“Science has proved the physical individuality is a delusion.  We are universal and individual at the same time.”

Geoffrey Chew commented that a unity of space-time and everything else was there before creation through big-bang.  It was a state of singularity as Oxford physicist  Goger Penrose termed it.  The same unity will  prevail after this universe that our thinking moves in the Cartesian dualism of space and time, of matter and matter and mind.  This dualism caused, according to A.D.Reincourt, ‘the Schizophrenic culture of Western civilization.  The latest experiments on Bell’s Theorem by alain Aspect in Paris, in 1986 has confirmed  that similar particles across the universe is instantaneously connected to each other. This experiment confirms the underlying unity of existence.  American scientist Henry Stapp thinks this is the greatest discovery of modern science.
A hundred years earlier Vivekananda asserted this  unity of existence:

“This is another great theme of Vedanta, this oneness of life, this oneness of everything.  This ignorance is the obsession with manifoldness, the separation between man and man, between nation and anation, between earth and moon,between and sun.  But, the Vedants says , this separation does not exist.  It is merely apparent.  In the heart of things, there is unity still.  And this unity is God.”
It was Vivekananda’s mission to bring the convergence between modern science and philosophy of Vedanta.  “Science and religion will meet and shake hands”, he said.  Again he pointed out that it is the philosophy of Advaita Vedanta, the idea of oneness, the fundamental unity of all existence,  of mind and matter, of macrocosm and microcosm, which only can bring this  convergence of Science and Vedanta.  He said: “Art, science and religion are but three different ways to expressing a single truth.  But in  order to understand this we must have the theory of Advaita.”

And Vivekananda struggled a hundred years ago in a hundred different ways to interpret Advaita Vedanta in the rational language of modern science.  A.D.Reincourt writes in his well-known book.  The Eye of Shiva written on the convergence of Indian mysticism and modern physics:
“From its modern awakening with Sri.Ramakrishna and Swami Vivekananda eastern mysticism has began to adapt its revelation to entirely different culture framework provided by science and technology, without in any way sacrificing what is valid in the traditional understanding of the phenomenon itself.”
Mr.Reincourt finally conclude that after Swami Vivekananda’s interpretation of Vedanta in the language of modern science ‘Indian mysticism has evolved….as the science of physics itself leading towards an inevitable convergence of the two.’

