Modern Physics AND Vedanta
Bell's Theorem - Vedanta & Quantum Physics

HUMAN CONSCIOUSNESS AND THE PHYSICAL WORLD 

'Om Isha vasyam idam sarvam, yat kincha jagatyam jagat'

"All this- whatever exists in this changing universe, is pervaded by God" 
-Isa Upanishad

"Om purnamadah purnamidam purnaat purnamudachyate,
purnasya purnamadaya purnamevaavashishyate" 

"That (pure consciousness) is full(perfect); this(the manifest universe of matter; of names and forms being maya) is full. This fullness has been projected from that fullness. When this fullness merges in that fullness, all that remains is fullness."
-Peace invocation- Isa Upanishad

"The Supreme Brahman(God) is the only Reality. The idea of the phenomenal universe is falsely superimposed upon it."
Swami Nikhilananda of Ramakrishna-Vivekananda Centre, New York. 

THE IMPLICATIONS OF THIS THEOREM ARE STAGGERING

In recent years physicists have had to address the interplay of consciousness and the physical world. In Quantum Physics much has been made over Bell's Theorem. The implications of this theorem and the experimental findings that flow from it are staggering. They force us to consider that the entire notion of a purely objective world is in conflict not only with the theory of quantum mechanics, but with the facts drawn from actual experiments. These findings point insistently to a profound interaction between conscious mental activity and the physical world itself. 

THE RISHI'S VISION 

The Rishi's vision of a world in which man participates in a seamless existence, indivisibly united with the universe around him, resonates through a discovery called "BELL'S THEOREM". This discovery, first proposed in 1964 by the physicist John S. Bell was first confirmed by experiment in 1972 by Professor John Clauser at Berkley. It is an almost unbelievable result - unbelievable because the logical mind has great difficulty in comprehending how it can be true. Its impact on the physics community has been enormous. Professor Henry Stapp, a physicist at Berkley and an authority on the implications of Bell's Theorem, has called it THE MOST IMPORTANT DISCOVERY IN THE HISTORY OF SCIENCE. 

A description of the proof of Bell's theory, as given by Stapp reads:

"If the statistical predictions of quantum theory are true, an objective universe is incompatible with the law of local causes."

Although formidable at first glance, Bell's Theorem seems simpler once key terms are understood.

First, an "objective universe" is simply one that exists apart from our consciousness.

Secondly, the "law of local causes" refers to the fact that events in the universe happen at a speed that does not exceed the speed of light. Things happen, in other words, always at the speed of light or less.This limitation is imposed by Einstein's special theory of relativity, and is a mainstay of modern physical theory. To be accurate, in actual experimental situations, it is not Bell's Theorem that is tested, but the predictions of Quantum Mechanics.

In 1935, Albert Einstein, together with Nathan Rosen and Boris Podolsky proposed through flawless mathematical reasoning that if the quantum theory were correct, then 'A change in the spin of one particle in a two particle system would affect its twin simultaneously, even if the two had been widely separated in the meantime'. And 'simultaneous' is a dirty word in the theory of special relativity, which forbids the transmission of any signal faster than the speed of light. Obviously, a signal telling the particle 'what to do' would have to travel faster than the speed of light if instantaneous changes were to occur between the two particles.

The dilemma into which Einstein, Rosen and Podolsky dragged the quantum theory was a profound one, coming to be known as THE ERP EFFECT.

In 1964 Bell's Theorem emerged as a proof that Einstein's impossible proposition did in fact hold true: instantaneous changes in widely separated systems did occur.

In 1972, Clauser confirmed the statistical predictions of quantum mechanics, working with an elaborate system involving photons, calcite crystals, and photo multiplier tubes The experiment has since been run several times with the same consistent results; Bell's Theorem stands solid.

THE IMPLICATIONS OF BELL'S THEOREM ARE 
PRACTICALLY UNTHINKABLE

Even for the physicists involved, the implications of Bell's Theorem are practically unthinkable. Mathematics and experimentation have taken us where our logical mind cannot go. Imagine, two particles once in contact, separated even to the ends of the universe, change instantaneously when a change in one of them occurs!

Slowly, new ideas are emerging to explain these unthinkable occurrences. One view is that, in some unexplainable way, the separated particles are still in contact although separated in space. This is the suggestion of the French physicist Bernard D'Espagnat. In 1979, writing about quantum reality, he said that "the entire notion of an external, fixed, objective world now lies in conflict not only with quantum theory, but in facts drawn from actual experiments.... in some sense all these objects constitute an indivisible whole."

Physicist Jack Sarfatti of the Physics/Consciousness Research Group proposes that no actual energy-requiring signal is transmitted between the distant objects, but 'information' is transmitted instead. Thus no violation of Einstein's special theory of relativity occurs. Exactly what this information is is unclear, and it a strange thing which might travel instantly and require no energy to do so.

Nic Herbert, a physicist who heads the C-Life Institute, suggests that we have merely discovered an elemental oneness of the world. This oneness cannot be diminished by spatial separation. An invisible wholeness unites the objects that are given birth in the universe, and it is this wholeness that we have stumbled into through modern experimental methods. Herbert alludes to the words of the poet Charles Williams: "Separation without separateness, reality without rift."

It would be a mistake to suppose that these effects operate only with relevance to the invisible world of the atom. Professor Henry Stapp states that the real importance of these findings is that they translate directly to our microcosmic existence, implying that the oneness that is implicit in Bell's Theorem envelopes human beings and atoms alike.

The interrelation of human consciousness and the observed world is obvious in Bell's Theorem. Human consciousness and the physical world cannot be regarded as distinct, separate entities. What we call physical reality, the external world, is shaped - to some extent - by human thought. The lesson is clear; we cannot separate our own existence from that of the world outside. We are intimately associated not only with the earth we inhabit, but with the farthest reaches of the cosmos. 

Certain quantum physicists now say that each part of the universe contains all the information present in the entire cosmos itself (similar to a giant oak tree producing an acorn that contains all the information to replicate itself).

This assertion is so audacious that it would be dismissed out of hand were it not for the scientific stature of its chief proponent David Bohm, a former associate of Einstein, professor of theoretical physics at Birbeck College of University of London. He is regarded as one of the pre-eminent theoretical physicists of our day.
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THE HOLOGRAM 

Bohm maintains that the information of the entire universe is contained in each of its parts. There is, he says, a stunning example of this principle in photography: the hologram (literally whole message).

Hologram is a specially constructed image which, when illuminated by a laser beam, seems eerily suspended in three dimensional space. The most incredible feature of holograms is that any piece of it, if illuminated with coherent light, provides an image of the entire hologram. The information of the whole is contained in each part. The entire representation of the original object is contained in each portion of the hologram. This principle, says Bohm, extends to the universe at large, that the universe is constructed on the same principles as the hologram. His theory rests on concepts that flow from modern physics. The world is an indivisible whole. 

For Bohm, order and unity are spread throughout the universe in a way which escapes our senses. In the same way that order and organisation are spread throughout the hologram. Each part of the universe contains enough information to reconstitute the whole. The form and structure of the entire universe is enfolded within each part.

For many working physicists, these concepts are inescapable conclusions that flow from quantum mechanics and relativity. It is crucial to appreciate the scope of these implications. We frequently assume that quantum physics applies only to the diminutive realm of nature - electrons, protons etc., and that relativity has only to do with massive objects of cosmic proportions -stars, galaxies, nebulae etc. But Bohm's contention is that we are squarely in the middle of these phenomena. Ultimately the entire universe (with all its 'particles' including those constituting human beings, their laboratories, observing instruments etc). has to be understood as a single undivided whole, in which analysis into separately and independently existent parts has no fundamental status.

What are the implications of a holographic universe? As part of the universe, do we have holographic features ourselves that allow us to comprehend a holographic universe? This question has been answered affirmatively by Stanford neurophysiologist Karl Pribram. In an attempt to account for key observations about brain function which for decades have puzzled brain physiologists, Pribram arrived at a radical proposal: the hologram is a model brain function. In essence, the brain is the 'photographic plate' on which information in the universe is encoded.

When the proposals of Bohm and Pribram are conceptually joined, a new model of man emerges: we use a brain that encodes information holographically; and it is a hologram that is a part of an even larger hologram - the universe itself.

Pribram's radical suggestions are founded on work that originated in the laboratory of one of the pioneers of modern neurophysiology, Karl Lashley. At a time when it was popularly believed that there were specific centres in the brain for practically every human function - such as speech, vision, appetite, sleep etc.,- Lashley demonstrated that this was apparently not true for memory. Working with animals, he found that even when bulk of the cerebral cortex was surgically removed, leaving only a remnant intact, the memory of how to perform specific tasks remained. The rapidity and accuracy of the performance was frequently attenuated, but the knowledge was retained.

These findings fit poorly with existing theories about how information is stored in the brain. It was as if memory was spread everywhere in the cortex - but how? Pribram reasoned that the brain contained the memory in each of its parts. The analogy to a hologram was obvious. The entire memory pattern could be found throughout the cerebral cortex if the information had originally been encoded holographically.

In most right handed persons, the left side of the brain is presumed to control the movements of the right side of the body. In instances where the left side of the brain is injured - for example through a stroke or with a trauma -paralysis or profound weakness of the right side of the body is the predictable result. A physician, Richard Restak, has reported a case, in a twenty one year old female in which the entire left side of the brain was removed surgically in order to control epileptic seizures that were unmanageable with any other known form of therapy. The results of the therapy were astonishing. 

Although the seizures were stopped, within a few weeks the woman began to regain control of the right side of her body. She was able to return to work and to lead an active social life. Where did the right side of her body receive its motor information with the left side of the brain in the surgeon's pail?

In 1975 a similar case was reported by Smith & Sugar. A six year old male underwent total removal of the left cerebral hemisphere because of intractable epileptic seizures. Conventional neurophysiological wisdom asserts that the left side of the cerebral cortex is responsible for our speech, mathematical reasoning and logical thought in general, and that the right cerebral hemisphere controls our intuitive, non-rational, non-verbal forms of thought. Yet this young man grew up to become a gifted student, proficient in verbal reasoning and language abilities, testing even into the gifted range of on standard intelligence tests.

SPACE AND TIME - THE HOLOVERSE

This indivisibility also applied fundamentally to space and time. Relativity has shown that they are inextricably linked, and cannot be teased apart.

Recall one of the possibilities embodied in Bell's theorem involving non-local features of the universe: objects once in contact, though separated spatially, even if placed at distant ends of the universe, are somehow in inseparable contact. Since any change in one immediately and unmitigatedly causes change in the other, this is a nonlocal occurance, meaning that any information passing between the two objects would have to travel faster than the speed of light to cause such instantaneous change. Since it is impossible for the speed of light to be exceeded, according to the special theory of relativity, this event is said to be noncausal-i.e. not caused by the transfer of any conceivable kind of energy passing between the distant objects.

Although these nonlocal and noncausal descriptions are worked out for objects separated in space, Bohm states that the implications of quantum theory also apply to moments in 'TIME'.

What is crucial is that, according to the theory of relativity, a sharp distinction between space and time cannot be maintained.

We all have roots in the universe. Conscious mental activity exerts measurable effects on the physical world - a world that includes human bodies, organs, tissues, and cells. Mind becomes a legitimate factor in the unfolding of health and disease. The inter-penetration of all matter is the rule. The dividing line between life and non-life is illusory and arbitrary. There is only one valid way, thus, to partake of the universe and that way is characterised by reverence - a reverence born of a felt sense of participation in the universe, of a kinship with all others and with all matter. A reverential attitude that bespeaks a oneness with the universe can transform the commonest act. 

Bhagavad Gita, Ch.13,Verses 15 :

"Without and within all beings the unmoving and also the moving; because of Its subtlety, unknowable; and near and far away is That(God)".

Bhagavad Gita, Ch.13, Verse 16:

"And undivided, yet He exists as if divided in beings; He is to be known as the supporter of beings; He devours and He generates."

No division in Consciousness is admissible at any time as it is always one and the same. Even the individuality of the Jiva must be known as false, like the delusion of a snake in a rope. Shankaracharya (Aparokshanubhuti.43)

Transcendental Meditation Lowers Cholesterol
By Larry Dossey , M.D. 

"In 1980, subjects with elevated blood cholesterol levels were taught the technique of transcendental meditation. Serial determinations of the blood cholesterol level were made. It was found that in subjects who practiced this technique the cholesterol level fell on the average of 20 percent. While this fall may seem modest, it should be noted that there are no drugs that are consistently more effective, safe, and inexpensive as this method of voluntary relaxation and mental quieting. Moreover, blood pressure, heart and respiratory rate, as well as the blood levels of insulin, hydrocortisone, adrenaline, and norepinephrine are modified to more desirable levels."

- Cooper and Aygen "The effect of Meditation."

The significance of these observations is inestimable: by taking thought in ways which 'elongate' the time sense, time-sick individuals can alter many of the devastating effects of the time syndrome.

HURRY SICKNESS

Our sense of time affects our health by influencing the development and course of specific diseases. This is nowhere more obvious than in persons who have been called Type A individuals by Friedman and Rosenman. Type A persons have "hurry sickness." Their lives are oriented around goals, deadlines, and objectives, which they seem to react to in a driven fashion. They are unable to approach a task in a healthy, balanced way, but in extreme cases seem almost consumed by a need to accomplish and achieve.

Not only do they have an inward sense of urgency, their outward behaviour suggests the same quality. When sitting they may be in constant motion, not only with thoughts, but with body parts- hands, fingers, legs, feet. They are usually vocal, verbally expressing the products of a mind that cannot rest. This behaviour frequently generates discomfort and tension in those around them.

It is as if Type A persons are "time sick." Type A persons are usually ambitious and frequently are highly successsful, having succeeded in harnessing their high motivation and sense of purpose.Yet for all the qualities for which they are admired- their vision, energy, and dedication- they possess, as a group, a characteristic that nobody envies: they have a high mortality rate from heart disease.Type A individuals as a group, die earlier. Their behaviour puts them at risk for the most frequent cause of death in our society, coronary artery disease.

The importance of the exaggerated response to time , the sense of urgency displayed by Type A individuals, is that it is translated into physiologic effects. These effects are pervasive and are seen long before heart disease supervenes. These physiological events are so characteristic of time-sick persons, they could be called the time syndrome. Among them are increased heart rate and blood pressure at rest; elevation of certain blood hormones such as adrenaline, norepinephrine, insulin, growth hormone, and hydrocortisone, all of which are ordinarily secreted in an exaggerated way during times of urgency or stress; increased gastric acid secretion; increased blood cholesterol; an increased respiratory rate; increased secretory activity of sweat glands; an increased muscle tension throughout the body. The time syndrome is a body-mind process with effects on all major systems.

As we learn to meditate, or when we become familiar with the states of consciousness through techniques employing deep relaxation, we develop a familiarity with a new sense of time. We begin to experience time in new ways. We begin to feel at home with time as it expands. Phrases such as "the ever-present now" and "the eternal moment" become full with meaning. Above all, we develop a friendliness with time.

The health-sustaining role of social support systems

We affect the health of those about us. Human events such as caring, loving,touching and confiding exert profound consequences on health.

In Alameda County, California, 4700 men and women were followed over a nine year period, and mortality rates from all causes were examined. Mortality rates in men were significantly higher among the unmarried. Those men who chose fewer social contacts with friends and relatives, and those who were not church members,demonstrated a higher death rate. 

A striking result was found in an experiment at Ohio State University. A group of investigators were studying the effects of a diet high in fat and cholesterol in rabbits. At the end of a certain period the rabbits were sacrificed, and certain arteries in their bodies were examined for evidence of atherosclerosis. This process of cholesterol deposition forms obstructions and ulcerations in arteries, and in humans results in vascular disease of various types, such as heart attacks and stroke.

The results of the study should have been rather predictable. But when a certain group of the test rabbits demonstrated atherosclerotic changes which were 60 percent less than that of the overall group, the investigators were astonished! The rabbits who were affected less severely were those who were fed and cared for by one of the investigators who, during the course of the experiment, regularly took them from their cages and petted, stroked, and talked to them.

In order to test this 'coincidence', systematic controlled studies were designed in which two groups of rabbits were again fed the same diet and were treated identically except that one group was removed from their cages several times a day for petting, and were talked to each time by the same person. The results? The petted and talked to group once again demonstrated a 60 percent lower incidence of atherosclerosis.

Not content with the possibility of two coincidences, the Ohio State investigators repeated the study. The results were the same. Touching, petting, handling, and gentle talking emerged as a crucial determinant in the disease process.

A task force in Massachusetts reported to the Secretary of H.E.W. their findings on the likelihood of survival from atherosclerotic heart disease. They found the most reliable factor in determining survival was not smoking, high blood pressure, diabetes mellitus, or high blood cholesterol levels, but job satisfaction. And the second overall predictor was what the task force termed "overall happiness."

Angina pectoris is the term applied to the pain experienced by patients with atherosclerotic heart disease. Medalie and Goldbourt followed 10,000 Israeli males aged forty years and older to determine the impact of risk factors on the frequency of angina.Most of the commonly known risk factors were correlated with angina, but so too were anxiety and severe psychosocial problems. Most surprising of all was the finding that, among men with severe anxiety, those who perceived their wives to be loving and supportive had half the rate of angina of those who felt unloved and unsupported.

Brown and his colleagues have conducted a series of studies in the United Kingdom, investigating the incidence and prevalence of psychiatric disorders. In a variety of settings (urban and rural) and among different social classes (working and middle class).

The most potent protective factor against psychiatric illness was the presence or absence of an intimate and confiding relationship with a husband or boyfriend; that is, one in which feelings could be shared, whether or not sexual intimacy occurred.

One of the most stressful events in life is the death of a husband or wife. Holmes and Rahe, in assessing the relative stress imposed by various events rated the death of a spouse as the single most stressful occurrence in life.

Krause and Lilienfeld found that age-specific mortality ratios for widowed men and women were two to fourfold higher than for those who were married.

Schleifer found that bereavement, a profoundly stressful event, produce changes in the body's immune system, compromising the defense against infection and cancer.

How do such human experiences as job satisfaction, happiness, and meditation get into the cells? There is a physiology of loving and caring, ranging from embarrassing facial blush to palpitations, sweating and stammering. Feelings of love generate physical events.It may seem a distant transition from being in love in one's teens to being a confidant or a supportive spouse later in life, but physiologic changes are involved on both ends of the spectrum. These changes are not trivial. They can make the difference between life and death.

Social support systems are important for survival

Loving, caring and confiding are crucial matters; matters of life and death.

"A solitary individual wholly independent of others is largely a fiction. In reality, most or even all living beings exist in more or less integrated communities, and the ability to maintain these associations entails some co-operations, or at least, 'proto-co-operation."- T.Dobzhansky, New York.

Our urge toward associating with those of our own kind is rooted in our earliest beginnings.

"Dependency and interdependency are the indispensable conditions of life." - A.Montague, "On Being Human." 

Separated from their companions, individual amoebae begin immediately to find their way back to the group.

Wilhelm Roux shook apart the cells in a frog's eggs early in the course of its development and separated the cells at some distance in water. The cells slowly began to approach each other, eventually making contact. There are endless examples in the plant and animal world that social systems are important in the reproductive cycles and survival of living organisms.

If our health is coupled with the perpetuation of our genes, it is also tied to our association with members of our species. As G.G.Simpson has said in 'Life of the Past':

"No animal or plant lives alone or is self-sustaining. All live in communities including other members of their own species and also a number, usually a large variety, of other sorts of animals and plants. The quest to be alone is indeed a futile one, never successfully followed in the history of life."

The psychological effects of urgency - stress, anxiety, tension- do not stay in the psyche. They are translated into the body where they eventuate in physical ailments. The sense of urgency generates infirmity, disease and death.

In contrast, the psychological sense that accompanies the perception of time as static and nonflowing is one of tranquility, serenity and peace. It is the sense of oneness of unity, the feeling of calm and release. Mind and body are intrinsically united, and consciousness is the fulcrum of health.

Vedanta as the synthesis of Science and Religion
By Swami Ranganathananda, Ramakrishna Math:
The spirit of enquiry finds expression in any department of scientific study in the gathering of relevant facts and their rational interpretation. The practice of religion is nothing but a ceaseless quest after the facts of the inner life. A dispassionate study of these facts constitutes the science of religion which seeks to unravel the mystery of our inner being- the lights that guide us and the laws that mould us. 

If 'man, the known', constituted of his body and its environing world, is the subject of study of the natural sciences, 'man. the unknown' is the subject of study of the science of religion. The synthesis of both these sciences is the high function of philosophy as understood in India. It is this function which Vedanta has performed in this country (India), ever since the time of the Upanishads. Exercising a pervasive and effective influence on our national thought and culture, Vedanta has spared us not only the fruitless opposition of reason to faith and vice versa, but also the more dangerous manifestation of this opposition in the form of intolerance, persecution, and suppression of opinion.

The need for a Vedantic approach to science and religion is insistent today when both have shed their respective prejudices and come closer to each other, imbued with the passion to serve man and save his civilisation. It is only such a synthesis of philosophy which blends in itself the flavour of the faith of religion and the reason of science that can reconstruct modern man, by restoring to him the integrity of his being and the unity 

The 'Within' and the 'Without' of Nature

Explaining this Indian approach to religion and the cause of the misunderstanding between science and religion, Swami Vivekananda said:

"Religion deals with the truths of the metaphysical world, just as chemistry and the other natural sciences deal with the truth of the physical world. The book one must read to learn chemistry is the book of (external) nature. The book from which to learn religion is your own mind and heart. The sage is often ignorant of physical science, because he reads the wrong book - the book within and the scientist is too often is ignorant of religion, because he, too, reads the wrong book - the book without". 

The practice of religion is a ceaseless quest after the facts of a man's inner life, at the innermost depth of which it finds the truth of God, which it defines as infinite existence, infinite knowledge, and infinite bliss, the Sat-Chit-Ananda Brahman it comes across, at the intermediate depths, and all higher values which find expression in man's ethical, moral, and aesthetic experiences. A dispassionate study of these facts constitutes the science of religion, the science of art of the spiritual life.

It is the eternal glory of Vedanta that the great thinkers of the Upanishads grappled with these questions: What is this universe? What is man? What is his destiny? Long ago they discovered that the universe of experience consists of two broad categories, the subjective and the objective. It is important to remember that this idea is basic to an understanding of Vedanta and to an understanding of whither science is going today. Now, when we apply this classification to the whole universe, we get the corollary that modern science is the study of only one of the two categories, namely, the objective field. But modern science is also trying to understand the subjective field. 

Psychology is one such science. But Western psychology has suffered from too great a dominance by psychology . By resorting to time and space methodology, we get a knowledge of the 'without' of things, but not of their 'within'. Much of psychology in the West is behaviouristic psychology: it is a study of the human mind through the study of human behaviour. 

But Western psychologists have also tried to break from this kind of limitation and have developed, through psycho-analysis, the beginning of what is called depth psychology. This is just the beginning of a great movement in modern psychology which, if continued steadily and penetratingly, will bring it to the truth of the real nature of man which Vedanta reached ages ago in India - the eternal, undying Self of man, the Atman. 

Vedanta and modern science are close to each other in spirit and temper. They are close to each other in their objectives and in very many of their conclusions as well. Even in the cosmology of the physical universe, we find so many points of contact. The fundamental position in the cosmology of both science and Vedanta is what Swami Vivekananda calls the postulate of a self-evolving cause. Vedanta says that there is one self-evolving cause, Brahman, behind the universe. Science says that behind this universe there is one self-evolving cause, the background material, in the words of astronomer Fred Hoyle. 

Both believe in the theory of a cosmic evolution. There are a number of such similarities. The truths expounded in the Upanishads are impersonal, Apauruseya, not deriving sanction from any person. Scientific truths are similarly impersonal, objective, not deriving sanction from any person. Because they are impersonal, they are universal, and provide a clear insight into the nature of the world. That is science.

When we study the development of science during the last hundred years, we can trace the higher reaches of science slowly appearing on the horizon, and trace also the slow emergence of a non-materialistic outlook in science. 

Modern Physics and Philosophical Reason

In countless ways, every department of physical science today is extending the bounds of man’s knowledge of fundamental unity behind the manifold diversities of the universe. Physical science started with the exploration of the mysteries of external nature; but at the farthest end of this search, it finds itself face to face with the mystery of man, of his mind and consciousness, the deepest mystery of all. 

The philosophies of the East, particularly the Vedanta of India, including Buddhist thought, directly faced this mystery of man, more than two thousand years ago, by initiating the exploration of the internal world and carrying it through to its depths. And, today, we witness a steady convergence of these two indirect and direct approaches in the steady emergence of a common philosophy of the one behind the many.

Physicists of the first quarter of the twentieth century, faced with the challenge of the revolutionary discoveries of relativity and quantum physics, turned into bold philosophical thinkers, initiating the development of reason of physics into Buddhi or philosophical Reason, by transforming it into a critique , not only of the observed sense-data of the physical world, but also of man the observer. Starting with Eddington, Jeans, Max Planck, Einstein, Shrodinger, Niels Bohr, Heisenberg, and other great creators of twentieth-century physics, this philosophical trend has grown through the last five decades, culminating in The Tao of Physics of Berkeley University Physics Professor, Dr.Fritjof Capra.

Concluding his Space, Time and Gravitation, Eddington hinted at the emergence of the mystery of man from the study of the mystery of physical nature:

"The theory of relativity has passed in review the whole subject-matter of physics. It has unified the great laws which, by the precision of their formulation and the exactness of their application, have won the proud place in human knowledge which physical science holds today. And yet, in regard to the nature of things, this knowledge is only an empty shell- a form of symbols. It is knowledge of structural form, and not knowledge of content. All through the physical world runs that unknown content, which must surely be the stuff of our consciousness. 

Here is a hint of aspects deep within the world of physics, and yet unattainable by the methods of physics. And, moreover, we have found that, where science has progressed the farthest, the mind has but regained from nature that which the mind has put into nature. We have found a strange footprint on the shores of the unknown. We have devised profound theories, one after another, to account for its origin. At last, we have succeeded in reconstructing the creature that made the footprint. And lo! It is our own."

Hints such as these, given by the earlier philosopher-scientists, have developed into positive affirmations in Dr.Capra. The very title of his book: ‘The Tao of Physics’, is significant in this connection, apart from the masterly and fascinating exposition he gives, in the course of the book, of his main thesis that:

"the basic elements of the Eastern world-view are also those of the world-view emerging from modern physics," 

and that:

"Eastern thought, and more generally, mystical thought, provide a consistent and relevant philosophical background to the theories of contemporary science." 

Noting that, through the two centuries of association with the philosophy of materialism and the contemporary reaction against the ravages wrought by over-technology, the image of science in the eyes of modern man has suffered much damage, Capra seeks to restore the image of pure science as the discipline in the pursuit of truth and human excellence, not in opposition but in tune with the spiritual heritage of man, and more especially, of the spiritual heritage of the East:

Capra writes:

"This book aims at improving the image of science by showing that there is an essential harmony between the spirit of Eastern wisdom and Western science. It attempts to suggest that modern physics goes far beyond technology, that the way–or Tao-of physics can be a path with a heart, a way to spiritual knowledge and self-realisation."

Echoing the voice of Vedanta and all mystical thought that the fundamental search for reality takes man beyond the senses and the sensory world of phenomena, Capra says:

"On this journey to the world of the infinitely small, the most important step, from a philosophical point of view, was the first one: the step into the world of atoms. Probing inside the atom and investigating its structure, science transcended the limits of our sensory imagination. From this point on, it could no longer rely with absolute certainty on logic and common sense. Atomic physics provided the scientists with the first glimpses of the essential nature of things. Like the mystics, physicists were now dealing with a non-sensory experience of reality and, like the mystics, they had to face the paradoxical aspects of this experience. From then on, therefore, the models and images of modern physics became akin to those of Eastern philosophy."

Referring to the basic unity of the universe, as upheld in Eastern mysticism and modern physics, Capra says:

"The most important characteristic of the Eastern world-view- one could almost say the essence of it- is the awareness of the unity and mutual interrelation of all things and events…. The Eastern traditions constantly refer to this ultimate indivisible reality, which manifests itself in all things, and of which all things are parts. It is called Brahman in Hinduism, Dharmakaya in Buddhism, and Tao in Taoism…"

"The basic oneness of the universe is not only the central characteristic of the mystical experience, but is also one of the most important revelations of modern physics. It becomes apparent at the atomic level, and manifests itself more and more as one penetrates deeper into matter, down into the realm of sub-atomic particles. The unity of all things and events will be a recurring theme throughout our comparison of modern physics and the Eastern philosophy."

Both speak of reality as transcending space, time, and causality. Referring to this kinship, Dr.Capra says:

"The space-time of relativistic physics is a similar timeless space of a higher dimension. All events in it are interconnected, but the connections are not causal. Particle interactions can be interpreted in terms of cause and effect only when the space-time diagrams are read in a definite direction, e.g., from the bottom to the top. When they are taken as four dimensional patterns without any definite direction of time attached to them, there is no ‘before’ and no ‘after’, and thus no causation".

"Similarly, the Eastern mystics assert that, in transcending time, they also transcend the world of cause and effect. Like our ordinary notions of space and time, causation is an idea which is limited to a certain experience of the world and has to be abandoned when this experience is extended. In the words of Swami Vivekananda (Jnana Yoga): 

‘Time, space, and causation are like the glass through which the Absolute is seen. … In the Absolute there is neither time, space, nor causation.’ –Swami Vivekananda

Capra continues:

"The Eastern spiritual traditions show their followers various ways of going beyond the ordinary experience of time and of freeing themselves from the chain of cause and effect- from the bondage of Karma, as the Hindus and Buddhists say. It has therefore been said that Eastern mysticism is a liberation from time. The same may be said of relativistic physics."

Again Capra says:

"Subsequent to the emergence of the field concept, physicists have attempted to unify the various fields into a single fundamental field which would incorporate all physical phenomena. Einstein, in particular, spent the last years of his life searching for such a unified field. The Brahman of the Hindus, like the Dharmakaya of the Buddhists, and the Tao of the Taoists, can be seen, perhaps, as the ultimate unified field, from which spring not only the phenomena studied in physics, but all other phenomena as well"

"In the Eastern view, the reality underlying all phenomena is beyond all forms and defies all description and specification. It is, therefore, often said to be formless, empty, or void. But this emptiness is not to be taken for mere nothingness. It is, on the contrary, the essence of all forms and the source of all life. Thus the Upanishads say (Chandogya Upanishad, 4-10-4):

‘Brahman is life, Brahman is joy.
Brahman is the void. …
Joy ,verily, that is the same as the void.
The void, verily, that is the same as joy’".

Atomic physics is confronted with the problem of consciousness through the datum of the ‘observer’ or to use the new, and more meaningful term coined by physicist John Wheeler, ‘participator.’ Accordingly, Dr.Capra says:

"In modern physics, the question of consciousness has arisen in connection with the observation of atomic phenomena. Quantum theory has made it clear that these phenomena can only be understood as links in a chain of processes, the end of which lies in the consciousness of the human observer. In the words of Eugene Wigner (Symmetries and Reflections- Scientific Essays):

‘It was not possible to formulate the laws (of quantum theory) in a fully consistent way without reference to consciousness.’ – Eugene Wigner

Dr.Capra continues:

"The pragmatic formulation of quantum theory used by the scientists in their work does not refer to their consciousness explicitly. Wigner and other physicists have argued, however, that the explicit inclusion of human consciousness may be an essential aspect of future theories of matter."

"Such a development would open exciting possibilities for a direct interaction between physics and Eastern mysticism. The understanding of one’s consciousness and its relation to the rest of the universe is the starting point of all mystical experience. … If physicists really want to include the nature of human consciousness in their realm of research, a study of Eastern ideas may well provide them with stimulating new viewpoints."

Referring to spiritual kinship between modern science and ancient Vedanta, Swami Vivekananda said in his speech at the Parliament of Religions held at Chicago in 1893:

"Manifestation, and not creation, is the word of science today, and the Hindu is only glad that what he has been cherishing in his bosom for ages is going to be taught in more forcible language, and with further light, from the latest conclusions of science."

Confirming this view of Swami Vivekananda, that the physicist and the mystic reach the truth of unity, though following different approaches, Dr.Capra says:

"In contrast to the mystic, the physicist begins his inquiry into the essential nature of things by studying the material world. Penetrating into ever deeper realms of matter, he has become aware of the essential unity of all things and events. More than that, he has also learnt that he himself and his consciousness are an integral part of this unity. Thus the mystic and the physicist arrive at the same conclusion; one starting from the inner realm, the other from the outer world. The harmony between their views confirms the ancient Indian wisdom that Brahman, the ultimate reality, is identical to Atman, the reality within."

Conclusion 

Understood in this light, there is no conflict between science and religion, between the physical sciences and the science of spirituality. Both have the identical aim of discovering truth and helping man to grow physically, mentally, and spiritually, and achieve fulfilment. But each by itself is insufficient and helpless. They have been tried separately with unsatisfactory results. The older civilisations took guidance mostly from religion; their achievements were partial and limited. Modern civilisation relies solely on science; its achievements also have turned out to be partial and limited.

The combination today, of the spiritual energies of these two complementary disciplines in the life of man will produce fully integrated human beings, and thus help to evolve a complete human civilisation, for which the world is ripe and waiting. This is the most outstanding contribution of Swami Vivekananda to human thought today. This synthetic vision of his finds lucid expression in a brief but comprehensive testament of his Vedantic conviction:

" Each soul is potentially divine.

The goal of life is to manifest this divinity within by controlling nature, external (through physical sciences, technology, and socio-political processes) and internal (through ethical, aesthetic, and religious processes):

Do this either by work, or worship, or psychic control, or philosophy-by one, or more, or all of these-and be free.

This is the whole of religion. Doctrines or dogmas or rituals or books or temples or forms, are but secondary details." -Swami Vivekananda

This science and technique for realising the true glory of man, followed with scientific thoroughness and detachment by the sages of the Upanishads, and revalidated by a succession of spiritual experimenters down the ages from Buddha to Ramakrishna, is glowingly revealed in one of the immortal verses of the Svetasvatara Upanishad:

"Hear, ye children of immortal bliss, even ye that reside in higher spheres! I have found the Ancient One, who is beyond all darkness, all delusion; knowing Him alone, you shall be saved from death over again."

Physics and Metaphysics

The ancient Samkhya and Vedanta philosophies discuss the aspects of origin of universe and evolutionary rationality of creation. The whole argumentative approaches of various Indian belief systems, in some way or other, are based on these philosophies. 

Vedanta maintains that Brahman is the immaterial Existence; and being simple and non-material It has to be all pervading and the only One Reality. The problem arises, then, about explaining 'our existence, our identity.' The question is asked, "If Brahman is the only One Reality, how does one perceive and explain these plants and animals, we and all other people; in short this universe?" 

The simple and apparently clever answer to this question is, "If and when you perceive the universe as real, the explanation based on Maya theory should suit you. A time will come when you shall reach the state of higher consciousness when this multifarious reality will vanish, and you will perceive the same as none other than Consciousness, Brahman, Atman, or Self, or God." 

Maya Theory 

Before everything there exists Reality as Absolute Consciousness. The Will to become many is the beginning of manifest universe. The Will evolves as Illusion: the Maya. Absolute Consciousness, Brahman, willed to become many; this is Maya. Maya is the cosmic illusion that creates ignorance and veils the vision of the Only Reality. Due to the power of Maya, the Same Oneness is perceived as manifold universe. 

Will is the material and compound manifestation of the same Reality. Desires, thoughts, and tendencies are particular mode of existence of the Will. 

The Will gets modified into 

a) The Supreme Intelligence-mahat, 

that subsequently evolves into 

b) The Primal Matter-akasha; and 

c) The Primal Energy-- prana, 

These are finer aspects of the matter. They may be perceived to evolve into or as subatomic particles. Subatomic particles are units of matter smaller than an atom, otherwise known as elementary particles. These particles are the basic units of all matter and energy. Many subatomic particles have been identified. These elementary particles are also the fundamental units of electromagnetic radiation, which includes radio waves, visible light, and X-rays. This progress in physics has proved energy to be another mode of existence of matter. 

These basic particles further rearrange as five elements of Indian belief system: Ether, Air, Fire, Water, and Earth. Various combinations of these elements result in the formation of three qualities, Gunas: sattva, rajas, and tamas. Desires are various combinations of these Gunas. Desires and tendencies (or mind in general), therefore, can be equated with another 'energy form of matter', which one may label as thought-waves. Its objectification, at still grosser level, produces manifest universe of various combinations of "name and form" nama-rupa; for instance: stars, planets, oceans, trees, animals, human beings, and so on. 

The Play of Subatomic Particles 

On the basis of Vedanta philosophy Swami Vivekananda describes these subtleties as follows: 

"... But the one idea here is that it is from the finer that the grosser has come. Gross matter is the last to emerge and the most external, and this gross matter had the finer matter before it. Yet we see that the whole thing has been resolved into two, but there is not yet final unity. There is the unity of force, prana, there is the unity of matter, called akasha. Is there any unity to be found among them again? Can they be melted into one? Our modern science is mute here, it has not yet found its way out; and if it is doing so, just as it has been slowly finding the same old prana and the same ancient akasha, it will have to move along the same lines." 

"The next unity is the omnipresent impersonal being known by its old mythological name as Brahma, and psychologically called mahat. This is where the two unite. What is known as your mind is only a bit of mahat caught in the trap of the brain, and the sum total of all minds caught in the meshes of brains is what you call the samashti, the aggregate, the universal. Analysis had to go further; it was not yet complete." 

Every action involves the participation of consciousness. We may not be able to recognize or understand it; and the recent dilemma of 'particle and wave' (quantum) physics has brought this point in sharp focus even amongst the highly 'objective and rational' scientists in physics. 

If we reason on these lines, whole of the Upanishad and Yoga may be understood on the basis of present day science of particle physics. We also get an idea of tremendous energy stored in the subtle or purified mind. We can also understand the terms like akasha (primal particle), prana (primal wave energy), and mahat (cosmic Intelligence) forming the subtler and subtler chain in the process of evolution and involution of matter. 

To develop the capacity to understand the world of "name and form" as illusion is the goal of human evolution. It is possible to dissolve any form into its basic components-the subatomic particles. The person, the wall, the table and every other living and non-living form can be reduced to this denomination: the subatomic particles. They may be like luminous waves. That is why, probably, all the mystic experiences are described as bright and wavelike. 

This was how Sri Ramakrishna described his initial mystic experiences, (second description is of Sri Krishna & Arjuna in Gita): 

1. "...The whole scene, doors, windows, the temple itself simply vanished. It seemed as if nothing existed anymore. Instead I saw the ocean of the spirit, boundless, dazzling. In whatever direction I turned, great luminous waves were rising. They bore down upon me with a loud roar, as if to swallow me up. I lost all normal consciousness and fell to the ground. How I passed that day and the next I know not; round me rolled an ocean of unspeakable joy such as I had never experienced before." 

2. Sanjaya describes the Vishwa-Rupa (universal form) of the Lord, "Rajan, if one thousand suns simultaneously light the sky, the brightness produced will be less as compared to the effulgence produced when Sri Krishna showed His Vishwa-Rupa to Arjuna." [Gita, XI: 12.] 

Overcoming Maya 

"Vedic seers tell us that there are three forms of spiritual meditation, which are known as sthula-dhyana (gross), tejo-dhyana (subtle), and sukshma-dhyana (subtler). In the first, which is considered the lowest, visions of deities or of other figured entities are perceived. Sometimes voices giving definite messages are heard. In tejo-dhyana, which belongs to a higher rung on the ladder of spiritual practice, figures and persons disappear and the mystic beholds only various and fleeting lights and colours, or hears great musical strains. In the highest stage of sukshma-dhyana the seer experiences only contact with and merges in a tremendous Reality." 

"Vedanta considers that in the highest spiritual consciousness there cannot be any visions, any image and the like, and when one attains it, one realizes the truth, that the Thing-in-itself in man and the Thing-in-itself in the universe are not two but one and identical." 

Initially the vision may take the form of a synthesized unity. Multiplicity that one perceives or imagines is resolved in one form. All the modifications of mind-stuff are controlled and the mental energy is fully concentrated on one single form or an idea so that the mind-stuff takes that particular form and has only that vision. Thus the person is said to experience savikalpa samadhi (altered state of consciousness with duality). In this way one sees the form of his/her Ishtha-deva-- the chosen deity. One gets the vision of only those souls who have in their lives realized such altered state of consciousness - those who have realized the purest forms of subatomic particles. Later even this form is transcended and the person goes beyond mind itself and merges into the Absolute Consciousness. He becomes the Reality. Sri Ramakrishna used to have these two kinds of states of samadhi. In one he was able to perceive the holy form of his chosen ideal-The Mother, and at other times he used to perceive the reality as formless effulgence-nirvikalpa state of samadhi. 

The question is whether the brain has capacity to pierce through the grosser form of a structure to be able to visualize the form in its most original components-the subatomic particles. Raja-Yoga answers--Yes. It is possible to increase the power of the mind manifold, as if to effect the fission or fusion at atomic level by concentrating it through Yoga and other spiritual disciplines. We see examples of great Yogis and saints such as Sri Krishna, Sri Ramakrishna, Jesus Christ, and Lord Buddha, Swami Vivekananda, and many others who were capable of such a concentrated penetration to realize the energy contained in an atom as well as the beauty of subatomic play. 
This essay is based on many hypothetical assumptions; the purpose is just to stimulate imagination in scientists of various fields of sciences. 
*
C S Shah

Extra Sensory Perception - ESP


Many people are skeptical about Extra Sensory Perception - ESP - and related states like telepathy, mind reading, clairvoyance etc. The main criticism has often been leveled at para-psychologists that there may be a tendency to be fraudulent and to fake the results. The chief reason is lack of scientific knowledge about ESP. Secondly, it is indeed very difficult to accept such states without self-experience, which is difficult and rare to come by, by itself or without regular and adequate practice of controlling the mind. 

A final criticism is that, for phenomena such as extrasensory perception and psychokinesis to be true, fundamental physical laws would have to be broken! 

Some adopt the view that psychic phenomena are outside the realm of science, whereas others believe that breakthroughs in science (e. g. particle physics etc.) might one day provide explanations for such phenomena. The resultant awe associated with such 'superstitions and supernatural display' makes people apprehensive and fearful. In this confusing state, genuine extrasensory perceptions are also designated as superstitious and fake, and are neglected without any in-depth study. 

Present Scenario 

Till we find scientific basis for these extrasensory phenomena, all sorts of opinions and theories will continue to find their way in the minds of peoples. The extra sensory perceptions would be labeled as superstitious, unscientific and irrational. However, one must accept the fact that some persons do experience and are capable of exhibiting such powers. Our interest should be to document these real life events and try to explain the same on the basis of present day scientific progress. While in most cases, the origin of such phenomena is obscure, some persons develop such mental powers - "siddhis" - during the course of practice of mental concentration and Yoga. The state is a kind of altered consciousness. 

Definitions 

Parapsychology: 

Parapsychology is the study of the ability of the mind to perform psychic acts without any known physical energy acting as the carrier of the information or force. Psychic phenomena, as the term is applied to the human mind, generally fall into two broad categories: 

1) Psychokinesis is defined as the ability to move or alter animate or inanimate matter by thought alone. 

2) Extrasensory perception (ESP) is defined as the ability to acquire information without the benefit of the senses. 

Extrasensory perception is further divided into two sub-categories: 

a) Telepathy: 

It means the perception of someone else's thoughts by intercommunication between one brain and another by means other than that of the ordinary sense channel. It has bearing on all psychic phenomena. Many cases are on record where vivid impressions have been transmitted from a distance. It is believed that telepathic communication goes direct from one mind to another irrespective of the distance. The mechanism of telepathy is generally supposed, so far, to be in the form of yet unknown ethereal vibrations or "brain waves". 

b) Clairvoyance: 

Clairvoyance or 'remote perception' is 'sensing of an object or event out of range of the senses'. The term denotes the supposed supernormal faculty of seeing persons and/or events which are distant in time and place, and of which no knowledge can reach to the seer or perceiver through the normal sense channel. 

Evidence 

Most scientists outside of the parapsychological field are reluctant to accept the existence of ESP. But recently some scientists have shown interest in these phenomena because such events are recorded and documented, and can be said to constitute the 'facts'. 

"Many hundreds of carefully studied cases and laboratory experiments have now established that ESP (telepathy, clairvoyance, precognition, etc.) exists - but what does all this mean? Primarily that there is far more to man than we have known. We have the data, and they are strong and clear. But they could not exist if man were only what we have believed him to be. If he were only flesh and bone, if he worked on the same type of principle as a machine, if he were really as separate from all others as we have thought, it would be impossible for him to do the things we know he sometimes does. A new concept of man, a new way of looking at others and ourselves, a knowledge that there is more to man than our old concepts allow, is scientifically demonstrated in these facts. And that is the real importance of extrasensory perceptions." 

Because of such intense concern being shown by many a scientist, it is decided to describe the extrasensory experiences in the life of Sri Ramakrishna and Swami Vivekananda, without much emphasis to explain the same. 

Telepathy: 

Below we see that on two occasions, Sri Ramakrishna was able to correctly read the mind of Swami Vivekananda with the help of telepathy, without any physical sense perception channel. 

(1) "...Some days later, Narendra (Swami Vivekananda) was with the Master. Sri Ramakrishna looked at him and went into samadhi. Narendra felt the penetration of a subtle force and lost all outer consciousness. Regaining presently the normal mood, he found the Master weeping." 

"Sri Ramakrishna said to him: 'To day I have given you my all and I am now only a poor fakir, possessing nothing. By this power you will do immense good in the world, and not until it is accomplished will you return." 

Doubt, however, dies hard. After one or two days Narendra said to himself, 'If in the midst of this racking physical pain he declares his Godhood, then only shall I accept him as an Incarnation of God.' He was alone by the bedside of Sri Ramakrishna. It was a passing thought, but Sri Ramakrishna smiled and gathering his remaining strength distinctly said, 'He who was Rama and Krishna is now, in this body, Ramakrishna - but not in your Vedantic sense.' 

(2) Narendranath (Swami Vivekananda) once made himself ready secretly to renounce everything and wander away into the broad world. ...Knowing his intentions through his divine power, Sri Ramakrishna persuaded him to come to Dakshineswar to stay with him that day. Touching Swami Vivekananda afterwards, Sri Ramakrishna sang in a spiritual mood, "I am afraid to speak and also not to speak; I am afraid lest I should lose you." And instead of allowing Narendranath to renounce the world and go away, Sri Ramakrishna kept him with him consoling him in various ways. 

Clairvoyance: 

One incidence in the life of Swami Vivekananda is quoted to give an example of this type of phenomenon. 

Swami Vijnanananda once told of an incident which revealed Swami Vivekananda's superhuman sensibility. Swami Vijnanananda used to stay in the room next to Swami Vivekananda's at Belur Math. One night he (Swami Vijnanananda) woke up at 2 a. m., came out of his room, and was surprised to find Swami Vivekananda moving restlessly along the portico. Vijnanananda asked him, 'Swamiji, why are you not in bed? Don't you feel sleepy?' 

I was sleeping well,' said Swami Vivekananda, 'but suddenly I felt a sort of shock and woke up. I am sure there has been an accident somewhere in the world and that many people must have lost their lives.' Swami Vijnanananda did not take Swami Vivekananda's words seriously at first. It seemed incredible to him that Swami Vivekananda while lying on his bed could have become aware of a far off occurrence. But to his amazement, subsequently he read in the newspaper that many people were killed in a volcanic eruption near Fiji. The eruption had occurred at the more or less exact hour when Swami Vivekananda had received that shock. 

Psychokinesis: 

We see an authentic and recorded state of samadhi for a prolonged period of time in the life of Sri Ramakrishna. By remaining in "Bhavamukha"(on the threshold of relative consciousness) it was possible for him to bring about these aspects of communications in his life. He could by telepathy fathom the minds and thoughts of others with ease and perfection, and by clairvoyance and psychokinesis, he could effect necessary modifications beneficial to the persons he came in contact with. One example will suffice: 

"During his last illness, at the garden house of Cossipore, Sri Ramakrishna was bedridden due to loss of weight and weakness as a consequence of his throat ailment. One evening, some of his young devotees were proceeding to take fruit juice at a place south of the garden. Suddenly Ma Saradadevi saw Sri Ramakrishna going out of the room with great speed and returning with the same speed after a while. She was surprised as well as terrified. When she asked about this unusual phenomenon to her husband, he answered that he could see a poisonous cobra in the way of his devotees. That cobra could have done harm to someone. He had gone to drive away the snake for the welfare of his devotees!" 

Beyond ESP: 

i) In his transcendental states Sri Ramakrishna could identify with both living and non-living things. Once near Kali Temple the lawn was covered with newly grown grass. Sri Ramakrishna in his ecstatic mood (Bhavasamadhi) transcended his normal consciousness and was feeling identified with the grass when a man happened to walk across over the grass. At this the Master felt very restless, feeling unbearable pain in the chest 'as if trampled by the person walking over the lawn'. 

ii) At another time, on the bank of Ganges two boatmen had a quarrel. Sri Ramakrishna identified himself with the weaker of them, and the marks of injury were visible on his (Sri Ramakrishna's) chest when the stronger one beat the other. 

Speculative Explanation 

We have included these incidents, which most of the scientists would be reluctant to accept as scientific, simply because they are authentically recorded and, therefore, might be useful as the subject matter for other scientists in this field. 

The explanation modern day scientists give on the basis of "a model of conscious mind, unconscious mind, channel, brain, decoding and behaviour, etc." can be improved upon by adding the concept of superconscious state of mind acquired through prolonged spiritual sadhana or yogic practice. Occasionally in Yogis such powers, known as siddhis, are seen to develop during their arduous spiritual disciplines. It is up to the yogi and his teacher 1) to make use of such powers or 2) to neglect them. The second option is desirable, as is seen in the life of and advocated by Sri Ramakrishna and Swami Vivekananda. 

In other cases of genuine ESP, in the lives of persons who have not undertaken any spiritual practice, the explanation is that the person has perchance acquired these powers of the brain in his or her previous births, of which he is not aware. Therefore, he may himself take such phenomena casually; or often time take undue advantage of such special 'powers' to seek name or fame or for monetary gains. Such chance occurrences can be explained on the basis of "experiences of the past births". 

During the sadhana of Raja Yoga the individual may develop subtle faculties of the mind, and such a person might become capable of fathoming/reading other person's mind, as if he is living in more than one body simultaneously. He may similarly live at more than one place at the same time, and thus, such perceptions may become possible for that person. The prayers are answered on the similar basis. You may be in America, and if you pray for the welfare of a person in India, it may happen that your thought-waves may travel across the ocean and stimulate some person to do the needful on your behalf! 

Last, but not the least, there is a possibility of developing such a capacity in the course of evolutionary psychology by which the basic human nature is likely to acquire such intuitive powers capable of transcending the limitations of mind and body. Many great saints have shown in their lives that creativity and spirituality happens when the five senses are left behind and something else takes over. That 'something else' is the "factor X"-- the sixth sense. 

Conclusion 

It must be emphasized that Sri Ramakrishna considered these powers to be of least importance, and even harmful on the path of God realization. He used say, 'such powers should be shunned as the filth, and they are actually obstacles in seeking God.' 

Thus, we see the real scientific and spiritual attitude in the life of Sri Ramakrishna. We have given a few examples of ESP from the lives of Sri Ramakrishna and Swami Vivekananda keeping the above statements in view. 
--
c s shah

Tackling The Subconscious Mind


We all know something about our conscious mind. At least we can make certain presumptions about our consciousness. Consciousness for most of us is the fact of the awareness of our thinking, feeling, and doing. Although, the reactions to the stimuli may differ from person to person, or even in the same person from time to time, the fact that everyone is capable of reacting is taken as a sign of consciousness. These conscious acts are sometimes termed as conscious mind. 

Similarly, certain acts are performed reflexively or without conscious awareness. For instance, mind goes on thinking bad thoughts despite attempts to control them. From where such thoughts as of anger, lust, jealousy, hatred, and even desire to harm others, come? Same is the case with good or noble thoughts also. Selflessness predominates in some persons to the extent that these persons give up everything and start working for the welfare of world. From where do such thoughts arise? 

They arise from the subconscious mind. Subconscious mind is the sum total of our past experiences. What we feel, think, or do forms the basis of our experience. These experiences are stored in the form of subtle impressions in our subconscious mind. These impressions interact with one another and give birth to tendencies. We become prone to react in a particular way to a particular situation or stimulus depending upon the tendencies in our subconscious mind. The resultant of these tendencies determines our character. Depending on the strength and nature of their character people respond to the same stimuli or the situation in differing ways. The reaction varies according to the character of the individual. 

Let us explain the concept with one example. The hot summer dries up everything, including the weeds, in a farm, and the field appears barren. Apparently there is nothing but black soil. Soon the rains soak the land and the imbedded seeds sprout up and fill the field with unwanted weeds again. The farmer never desired to have them, but when certain conditions were fulfilled the weed came to life. The rain water, the weather, and the seeds were sufficient to cause the weed to appear above the ground. However, the weed did not come with rain-water or from sky, or somewhere else; the weed was always present in the seed form in the soil itself! 

Same is the case with us. There are impressions in the subtle form in our subconscious mind. On coming with contact with certain external factors the necessary conditions are fulfilled and these subtle impressions surface in their manifest form. 

For instance, suppose there is silent unseen and unknown tendency to take alcohol, or to smoke, in our subconscious mind. Necessary conditions in the form of a friend, a bar, a cigarette vendor, etc. would bring forth the desire to drink or to smoke; and we are in there! 

Another person has a latent or dormant tendency to seek God. The necessary external stimuli in the form of a scriptural text, meeting a Holy person, visiting a temple (or Church,) etc. attracts him/her, and what a wonder! the person is totally immersed in various spiritual practices, he becomes God centered. 
There never was any conscious effort or desire or thought to drink, to smoke, or to seek God. But fulfillment of necessary conditions was responsible for activating impressions in subconscious mind, and thus followed a particular behaviour. 

But what about free will? Can we not choose the way we will react to a given condition or circumstance? Yes, we can choose; but the will is not absolutely free. The will, by which I make choices, behaves in accordance with my character, that sum total of all past deeds, thoughts, and feelings: The impressions not only from the present life, but also the whole record of many past lives that the subconscious mind carries. 

Then is there no way out? There is. It is to follow the 'psychology of spiritual science'. We have to empty the mind of all unwanted subconscious impressions and tendencies: the weeds. It is almost an impossible task; almost but not totally impossible. It is possible to change the contents of mind (just as it is possible to sow groundnut seed so as to start replacing the weed). And as we have seen that the conscious experiences get stored up as subconscious impressions, we have to control and handle both conscious and subconscious mind. Our actions, thinking, and feeling should be such that the subconscious mind is cleansed of its dirty contents. 

The Method 

Suppose you have the problem of cleaning a dirty ink bottle that is fastened to the table. You can't pick it up and empty the ink out. What will you do? You pour clean water in the bottle, and the ink and the dirt will come out. You keep pouring in the clean water until all the ink and the dirt have been washed out and the bottle contains nothing but clean water. In the same way, although it is not possible to empty the mind by throwing out the contents of consciousness and making it blank; what one can do is to keep pouring clean water of pure thoughts of God, divinity, spirituality; virtues like love, selflessness, altruism, etc. into the mind until all the dirt of past impressions spills out. 

During spilling out of this dirt, our character may appear miserable and suspect, but that is natural during the cleaning operation. The dirt of hundreds of past births may take quite some time to clear. Therefore, patience and perseverance are essential. One may feel dejected and depressed, and therefore, a Teacher, and Holy company is necessary. Sympathetic friends and attachment to a spiritual group are helpful. 

Purer the mind better is the reflection of Divine/Truth therein. And to the degree the impressions on the mind are reduced, to that extent purer it becomes. Restlessness of mind and the number of desires have direct relation. Therefore, we have to reduce and control our desires. But this may create vacuum. And hence, it is better to desire for Grace of God, or for ability to discriminate and to have dispassion. In short, to tackle the subconscious mind, one should start filling the mind with noble thoughts by way of practice of meditation and yoga, discrimination and renunciation, selfless work and devotion. 
--
c s shah 

Neurophysiology of Meditation


By simple definition, meditation is engagement in contemplation, especially of a spiritual or devotional nature. To elaborate further, meditation is an attempt to concentrate mind on a single form or an idea or an aspect of divinity at the exclusion of all other forms, thoughts, and ideas. The mind is focused inwards, and this effort of concentration acts as a stimulus to gain access to knowledge of 'object of meditation'. The aspirant makes an attempt to minimize perceptions through senses - inputs through special senses like touch, sight, hearing, etc. - by detaching mind from sense organs in the brain. This helps in controlling restlessness of mind, in favour of inner contemplation. The mind, as if, is made still. Meditation may be, therefore, taken as a 'passive' activity! But is it really so? 

Tremendous changes observed in the human brain and nervous system during mediation run contrary to this belief of 'passivity' attached to meditation. Unprecedented progress and research in neurobiology, investigative neurology, and study of neurotransmitters in the last two decades has given a great fillip to the study of neuro-physiology of Meditation and Yoga. Altered State of Consciousness can be brought about by hypnosis, drugs (e. g. LSD), sleep, etc., but here we are trying to study a state specific science of altered consciousness brought about by meditation alone. 

We shall attempt to review the progress in neurobiology in the recent years. An attempt is made to throw light on this new and fascinating subject. The terms used are technical, but, as far as possible, an attempt is made to simplify the description. 

This attempt to explain the neurophysiology of meditation is purely hypothetical. 

Meditation and Changes in Neurophysiology: 

One of the ways to control physiological reactions to psychological stimuli is meditation, Yoga, Zen Buddhism etc. The scientists take Transcendental Meditation (TM) as the uniform technique, and base their observations on the study of the subjects engaged in this form of meditation. In summing up the results the scientists have come to conclusion that the effect of meditation is a "wakeful, hypo-metabolic state". 

They have found that: 

1) Yogis could slow both heart rate and rate of respiration, 

2) Yogis could slow the rate of metabolism as confirmed by decreased oxygen consumption and carbon-di-oxide output.

3) Electro-Encephalo-Gram (EEG - recording of brain activity) in Yogis showed changes of calmness in the form of "alpha rhythm" during both eyes closed and eyes open recordings.

4) Their skin resistance to electric stimulation was increased (indicating increased tolerance to external stimuli). 

Our usual 'defence-alarm' reaction to emotional and physical stress is in the form of "fright, flight, and fight" mediated through over-secretion of certain neuro-transmitters and neuro-modulators, namely adrenaline and dopamine by way of stimulation of sympathetic nervous system. Under the influence of these chemicals and hormones, we reflexively become panicky or aggressive, our blood pressure rises. Thus stress and anxiety is the end result if we allow our natural age-old sympathetic reactions to act and to come to surface. We try to run away, become fearful, or fight the situation. But today these 'defence-alarm' reactions have no place in our lives. Rather, they should be replaced by more calm and serene reactions of equanimity and fearlessness. The need is to just 'face the brute, and it will go away'. Such desirable reactions of non-aggression and peaceful attitude are generated by Yoga and meditation. 

EEG Studies on Yogis and The Zen Meditations: 

Yogis practising Raja-Yoga claim that during the state of samadhi they are oblivious to the internal and external stimuli, and they enjoy a calm ecstasy during that state. A study was undertaken to record the electrical activity of their brain during this state by means of a regular and useful test known as electroencephalography EEG. Physiological and experimental studies have demonstrated that the basis of conscious state of brain, among other things, is due to activation of "reticular system" in the brain-stem in response to internal and external stimuli. These stimuli bring about various changes during sleeping and wakeful states of the organism and these can be studied by EEG. 

The study was carried out on four subjects during the state of concentration and meditation. Effects of external stimuli, like a loud gong, strong light, thermal simulation, and vibrations were studied. The results were compiled and analyzed. It was observed that two Yogis could keep their hands immersed in extremely cold water for about 50 minutes (raised pain threshold). During state of meditation, all of them showed persistent "alpha activity" in their EEG with increased amplitude wave pattern, both during 'eyes closed' and 'eyes open' recording. It was observed that these alpha activities could not be blocked by various sensory stimuli during meditation. It was also observed that those, who had well-marked "alpha activity" in their resting EEG showed greater aptitude and zeal for maintaining the practice of Yoga. Similar observations and results were obtained when EEGs were recorded in persons adept in Zen Meditative technique. Can we say that only those persons who exhibit such recording of "alpha wave rhythm" in their EEG are fit for Yoga? and be designated as right candidates for meditation and Yoga practices? (Such experiments are indeed very few and the number of yogis examined is also very small. Therefore, scientifically and statistically these observations have only a tentative importance. Further research is definitely called for, albeit it will have its own limitations.) 

Discussion and Conclusion 

Neurotransmitters and Neuro-modulators: These are chemical substances released at the Neuronal Synapses (nerve junctions). They act by altering electrical membrane potential by opening up channels that permit diffusion of Sodium, Potassium, and Calcium ions in and out of the nerve cell. They not only transmit the message from one cell to another, but also selectively facilitate some information while inhibiting the other. Moreover, the action of Calcium ions permits transfer of electrical events into molecular changes that can alter functions of the nerve cells permanently, i.e. change cellular function to subserve a memory or learning response. 

Neuro-modulators affect the neuro-transmitters by influencing neuronal plasticity, growth, or differentiation. Different types of receptors, as present in different regions of brain, can account for the complex and multiple effects of medication, meditation, concentration, and contemplation. This may be effected through actions of specific type of neuro-transmitter and neuro-receptor. 

For example, a sub-type of glutamate receptor appears to mediate the function of brain plasticity, a process considered important in learning and memory. 

Acetylcholine helps in memory, motivation, perception and cognition. It is also involved in attention and arousal functions of ascending reticular system. Decrease in the levels of this neuro-modulator leads to loss of memory, senile dementia - Alzheimer's disease. 

Excess of serotonin, another important neuro-modulator, leads to hallucinations, as seen in LSD consumption, which causes increase in serotonin level. This discovery called attention to the correlation between behavior and variation in brain serotonin content. Selective depletion of serotonin, in animals, causes prolonged wakefulness. It also plays important role in circadian rhythm and sleep cycle. 

Other neurotransmitters and modulators like nor-epinephrine cause changes in mood - excess leading to elation, and deficiency causing nervous depression. It also controls food intake, regulates temperature, and hormonal secretions. 

Excess of dopamine level is responsible for schizophrenia and psychosis. 

Nerve growth factor is a hormone like peptide that is responsible for the growth and maintenance of various brain structures. 

The plausible hypothesis to explain the altered state of consciousness brought about by intense and prolonged mediation may be constructed as follows: 

The evolutionary process adds higher centres to the primitive nervous system. These higher centres have inhibitory influence, in other words they suppress the functions of lower centres. Thus, the brain stem is controlled by the higher limbic system, and the limbic system in turn is controlled by still higher neo-cortex. The neuro-modulators with their influence on various neuro-transmitters effectively bring about this inhibitory modifications and inter-relations among various brain centres (hierarchy). 

For instance, involuntary movements like tremors and chorea are suppressed by basal ganglia through the action of dopamine and acetylcholine synergy. Any imbalance in these neuro-modulators causes involuntary movements like chorea, tremors (Parkinson's Disease etc.). Similarly, loss of cortical control over the motor neurons of spinal cord leads to exaggerated muscle and tendon jerks due loss of inhibitory control of the higher motor cortex. 

Neo-cortex keeps all the involuntary movements, hyper-reflexivity, rage, aggression, and similar animal tendencies under check so that it can effectively pursue its own highly developed activities of logic, memory, reason, language, calculations, judgement, and concepts, etc. Conscious, willful, imaginative functions are therefore, normal state of awareness of the human beings. 

When meditation acts as a constant repetitive stimulus, certain qualitative and quantitative permanent changes develop in the nervous system. The neuro-transmitters and neuro-modulators may stimulate growth of dormant or latent neurons to develop a centre (or centres) which on the evolutionary ladder is/are still higher than the present day cerebral cortex. The brain may develop new connections and plasticity resulting in the capacity to think, to rationalize, and react in a different way to the sensory input than what is expected by present day physiologists. For want of name, we may label such higher center as 'God Module'. This higher centre will exert inhibitory control over the present day neo-cortex, and thereby, over the mind as a whole (consciousness, reasoning, conceptual thinking, willing, feeling, and doing, etc.)! The consciousness and all mental activities will hence be suppressed. The person will reach a state beyond mind itself - transcendental awareness! 

"The spiritual ascent is from the least evolved state of consciousness to near perfect state, after which the mind itself will cease to be, and there will remain only non-dual experience." 
--
c s shah 

Samkhya and Vedanta

Out of six classical systems of studies of Indian thought (Nyaya, Vaisheshika, Samkhya, Yoga, Mimamsa, and Vedanta), Samkhya forms one of the most important philosophical currents. It is based on two distinct principles, namely 1) Purusha, and 2) Prakriti. This dualism forms the basis of this philosophy. Secondly, Samkhya is precise, rational, and logical, and therefore does not deem it necessary to invoke the concept of God for explaining the manifest and non-manifest multifarious nature: the individual self and the objective universe. Samkhya nicely propounds the theory of the possibility and the need to realize our true Self so that the bondage of ignorance is broken and the individual self attains liberation. Patanjali in his system of Yoga further elucidates the method and practice of this system to realize Purusha as distinct from Prakriti and attain Liberation. 

It is to the credit of sage Kapila (of ancient India, circa 800 BCE) that saw the elaboration of this system, and thereby he established the basis for all subsequent philosophical deliberations. Therefore, Kapila Muni is truly called the "Father of Philosophy". 

Prakriti 

Through the concept of Prakriti Samkhya deduced the evolution of objective universe in its infinite diversity. This Prakriti is all pervasive but complex primal substance, which is transformed into multifarious nature. The primal entity is not perceived in its original form, for then it is in a state of equilibrium, and as such remains non-modified. This eternal and infinite principle is insentient and consists of three interdependent and interchangeable elements called the gunas. These are sattva, rajas, and tamas. These gunas are not the qualities but the constituent parts of Prakriti. They give complexity to Mula (original) Prakriti. 

Under the inscrutable influence of Purusha, which is inactive and passive, but sentient (and also infinite and eternal), Prakriti loses its equilibrium. As a consequence of this, the equilibrium in Prakriti is disturbed and the whole universe of unlimited permutations and combinations comes into existence. The first modification of Prakriti - primordial nature - is called as Mahat or Cosmic Intelligence. It further involutes into two forces, 1) Akasha, the primal matter, and 2) Prana, the primal energy. Akasha forms the material basis, and Prana the energy basis of creation. From the interaction between Akasha and Prana are formed five subtle elements, crudely translated as Ether, Fire, Air, Water, and Earth. In various proportions, these are the constituents of all the material existence in the universe. As can be seen, even Mahat or Intelligence is matter consisting of three gunas, and five elements. 

Nothing can exist without the combination of these three gunas. Mind, intellect, ego, sense organs, sense objects, trees, plants, animal world, in short everything evolves from the various combination of these three gunas. In some of these the sattva guna predominates, in others the rajas or the tamas. Depending upon the preponderance of a particular guna in any combination, the object acquires its peculiarities. For instance, while the mind and intellect have predominance of sattva, a clod of earth or a stone is full of tamas! Sun rays are combination of Sattva and Rajas. Sattva is helpful in illumining the true nature of the thing, tamas in its extreme obscures the reality, rajas acts at the intermediate level, and it causes distorted perception and gives false perception of things. Sattva is pure and shining, rajas is active and passionate, while tamas is dull and lazy. 

Purusha

Samkhya philosophy should not be construed to mean naturalistic science; and its conception of the second principle as Purusha removes such a misconception. While Prakriti is insentient, Purusha is the sentient being. It is the principle of awareness. Because of its close association with Prakriti it is possible to gain experience. Organs of perception are responsible for bringing sensory stimuli to the mind, but it s only because of proximity of Purusha to the internal organ -antahkarana- one can gain the experience. One more important consideration according to Samkhya is that Purushas are many.

The process in brief can be described as follows:

Spirit or Purusha is the principle for the sake of which nature evolves. Experience is explained on the basis of a certain association of spirit with nature. Matter is merely the medium for spirit to manifest itself; matter is not the source of consciousness. Mind intellect complex (or internal organ, the Antahkarana) is refined, subtle matter predominantly consisting of sattva guna that acts as the main locus of union between Prakriti and Purusha resulting in possibility of an experience, and thereby knowledge.

Every thought, desire, i.e. mental process by way of internal or external stimulus brings about modifications in chitta - the mind-stuff. Like a stone thrown in a lake it produces ripples in the chitta. Immediately the mind reacts, it sends the message to the Buddhi or the intellect, which determines the nature of the impulse and decides the course of action. Thus, intellect acts as the deterministic faculty. Buddhi presents the whole series of modifications to the Purusha, which experiences the change in the chitta, but is not affected in the least in the process. It is like a colorless prism appearing red when a red flower is placed beside it! Thus internal organ or mind-stuff is the main conduit for knowledge. However, the ego-function confuses the situation by identifying the Purusha with the matter. 

The Purpose 

But what is the purpose of all these changes in the nature! Is there any? How and why this evolution from gross to subtle and back, and how can these changes be interpreted in relation to the goal? The question comes to mind: Is the cosmic revolution purposeful? 

Answer to these questions forms the basis of various philosophical thoughts in the history of time and place. The westerners and Charvakas of India believed that such changes are meant for sense enjoyment alone, from grosser indulgence to refined intellectual deliberations. 'Eat, drink, and be merry' was the slogan of ancient materialist Charvakas. But the Indians didn't object to their whims, for, as a true religious democratic tradition, respect for every belief was the main pillar of Indian culture. 

Anyway, coming to our point of answering the question of purpose, aim or goal of the changes in the nature, Samkhya maintains that changes are for the 'benefit' of Purusha. The Purusha gradually realizes that changes in the nature do not affect Him; and a day comes when it becomes free from all the bondage of identification with the body and mind. It realizes that it is eternally Free and omniscient. This realization of freedom of Purusha from Prakriti is the aim and destiny of every human endeavour. 

The missing link in modern materialist science is the absence of any conception of primal sentient Self or Consciousness or Purusha. (Throughout the article, the terms Self or Consciousness or Purusha are used interchangeably.) 
*
Differences Between Samkhya and Advaita Vedanta: 

The ancient Samkhya and Vedanta philosophies discuss various aspects of origin of universe and evolutionary rationality of creation. The whole argumentative approach of various Indian belief systems, in some way or the other, is based on these philosophies. 

We have seen that Samkhya maintains two independent Realities and infinite numbers of Purushas. Moreover, both the entities are taken to assume infinite and eternal existence. Vedanta does not accept two infinites and multiplicity of Souls. 

Vedanta maintains that Brahman is the only Immaterial Sentient Existence; and being non-material and simple, It has to be all pervading and the only One Reality. The problem arises, then, about explaining this 'multifarious existence including our identity!' The simple and apparently clever answer to this question is: 

Before everything there exists Reality as Absolute Consciousness. The 'Will' to become many is the beginning of manifest universe. The Will evolves as Illusion: the Maya. 'Absolute Consciousness, Brahman, willed to become many', this is Maya. Maya is the cosmic illusion that creates ignorance and veils the vision of the Only Reality. Due to the power of Maya, the Same Oneness is perceived as manifold universe. 

'When one perceives this universe as real, the explanation based on Maya theory should suit the person. A time will come when one shall reach the state of higher consciousness when this multifarious reality will vanish, and the person will perceive the same universe as no other than Brahman, (or Atman, or Self, or God).' 

Basically Absolute Consciousness was never modified, is not modified, and will not be modified. This is the basis of Advaita Vedanta. Based on their experiences the 'seers' or 'rishis' of ancient ages came to the conclusion that the entire manifest universe is the illusory expression of One Substance -the Absolute Universal Consciousness: 

Swami Vivekananda has had honesty to praise sage Kapila and his exposition of Samkhya philosophy as, "(If we take into consideration Advaita Vedanta), then our argument will be that the Samkhya is not a perfect generalization, ...and yet all glory really belongs to the Samkhya. It is very easy to give a finishing touch to a building when it is constructed." 
*
C S Shah

Advaita Vedanta And Quest For Knowledge


The collective growth in human intellect over many centuries, borne out of myriad of experiences (for experience is the only source of knowledge), has endorsed 'scientific reason' as the most powerful tool for seeking knowledge. However, it demanded equally powerful, progressive and rational tradition in epistemology and philosophy that could balance the waywardness of science in proclaiming 'study of external nature' as the best form and source of knowledge. Advaita Vedanta alone could match this demand. 

It was also necessary to nourish and strengthen this path of Advaita, for the galloping discoveries and inventions in science would have not accepted anything less for its equal. Scientists proclaimed sense perceptions --further refined and empowered by innovative instruments, equipment and gadgets-- as the only source of knowledge. Microscopes and lasers, for instance, were seen as the extensions of sense of vision. However, mere refinement of senses and concentration of mind without spiritual dimension proved to be inadequate to reach the highest truth. The 'objective rationality' was disturbed by the necessity of 'subjective consciousness' to interpret and grasp the highest truth. Restlessness of scientists, as they delved deeper into the realm of subtle, came to fore in the form of difficulty in comprehending the 'wave and particle phenomenon', for instance. 

While physical science leads to the understanding of 'physics of matter', Advaita as the spiritual science explores the spiritual world through and beyond the 'physics of mind'. The former is at ease in dealing with grosser laws, but in trying to understand the subtle gets stuck up in the "principle of uncertainty" and dilemma of quantum physics. On the other hand, when it comes to the subtlest of the subtle Advaita has no problem in transcending the subatomic plane to reach the 'realm of immaterial substratum'. Without any superfine instrumentation and gadgetry, and with the help of control over senses and mind, Vedanta makes it possible to realize the only 'conscious reality' of which grosser forms are but deluding expressions. 

Naturally, scientists level much criticism against this unique mode of seeking knowledge by ancient Indian Seers and Rishis. For want of understanding, the scriptural teachings are brushed aside as religious superstitions. 'If we cannot understand, the writings must be wrong!' This illusion of unchallenged victorious march of science is akin to the tendency of a triumphant king on rampage! But every king must stumble at the lonely gate of peaceful hut of a Seer. No king has yet defeated the Seer of absolute knowledge. Even Alexander the Great could not frighten a monk in ancient India to 'bow down to him or else face annihilation'. The monk laughed at the king's words of ignorance and said: "O king, how foolish is your idea to kill me. What are you trying to destroy? This body! But I am not this body, I am not this mind. I am the ever existent Atman; the Atman, which never dies, which can't be dried by the wind, which can't be cut by sword, which can't be destroyed by fire." 

Another criticism that tries to throw the followers of Advaita off balance is to label them as selfish. It is argued that these Vedantins in the name of seeking truth and liberation do nothing to improve the condition of masses. For them law of karma and unity of all beings is a good escapist excuse to retreat to forest for isolated meditation and austerities. They think and teach, "Let the world go to dogs, for it is after all only an illusion!" 

Nothing can be more preposterous than such a charge against seekers after Truth. Advaita Vedanta believes that the source of values is "Eternal Conscious Being" and not the factories of technological innovations where goods of comforts are counterpoised with the heaps of weapons of mass destruction! Seeking pleasure for this six-foot frame, which is also sure to perish, has become the sole aim and limit of science. Science as the best means of pursuit of knowledge and excellence has degenerated into a mere sense-pampering device. It has become an ineffective tool in the hands of 'Mafia of matter'. 

Great Seers in ancient and recent past, e.g. Sri Ramakrishna Paramhamsa (1836-1886), experimented with the truths of Vedanta. Although they touched upon all the notes of 'vedantic flute', the tune of Advaita Vedanta alone stood the test of severest scrutiny and investigations as a tool to reach to the highest Knowledge. It was based on 'in-depth study of internal nature'. Later, they exhorted, overtly or covertly, all their disciples to follow that path. They told to keep the knowledge of Advaita well within their grasp and roam in the world. No ill would then befall them; they could never be wrong. However, for those devotees who initially feel uneasy with the appeal of Advaita and thereby may get diffident or even frightened, they advocated path of qualified monism; path of Bhakti and path of Karma blended with path of Jnana or knowledge. 

It should be clear to us that such Men of God or 'knowers' of Advaita Truths do not solely concern themselves with eradication of evil in the world. Their principal mission on the earth is to establish perfection and excellence in the means of acquisition of highest knowledge of Unity, Divinity of each soul. Only a few gifted persons understand this mission of transcending reason and reach the state of intuitive knowledge. To these devotees specifically the 'avatar' first addresses his/her teachings, or only such rare souls understand the language of Spirit.
--
C S Shah

Guided Meditation

Meditation

Each soul is potentially divine. Meditation helps to acquire purity of mind to manifest this divinity within. Realization of our true divine nature is the goal of human birth.

The term meditation is used in relation to controlling and disciplining the mind by yoga practices. In Patanjali's Yoga Aphorisms, out of eight-fold procedures, meditation forms last but one step. Before meditation comes concentration, and after it is the final transcendental state of samadhi. Other injunctions that are to be followed are a) to lead an ethical and simple life, b) to undertake some breathing exercises to control prana and, c) to withdraw sense organs from their objects.

It is said that all these requisite practices fall in aspirant's stride once he takes to practice of meditation. Therefore, there is no need to brood over our moral weaknesses, even if any. 

The states of 1) concentration, 2) meditation, and 3) samadhi are the source of all knowledge and bliss. Knowledge in every field of activity has been initially revealed to some persons who had reached such meditative states, and has thence reached over centuries to humanity in general.

Guided Meditation

Following are general guidelines for meditation. The procedure and effort is harmless, but requires honest, sincere, sustained, and prolonged practice over many months and years for any result to become visible. 

(1) It is preferable to lead pure and simple life as far as possible. Food should be small in quantity at a time, and meat, alcohol, and smoking is best avoided. Adequate sleep is necessary. Virtues such as truthfulness, continence, non-injuring others by words or deeds, and prayerful attitude are helpful. (It is not possible to give up meat, alcohol, smoking, and sex abruptly. But the quantity and frequency can be reduced.) 

Try and cut down a few unnecessary desires and requirements. 

Perform one selfless act daily, or at least once a week. Such act as helping old person cross road, nursing the sick, or feeding the invalid. Even allowing someone to overtake you on a highway will do! 

(2) The best time for meditation is early morning and evening when nature is tranquil and quiet. Twice a day practice is preferred but morning meditation alone is quite sufficient to begin with. 

(3) It is preferable to take shower before sitting for meditation. Clothes should be light and loose, preferably cotton. It is better not to eat anything before meditation, but exception can be made for a cup or glass of water or fruit juice. 

(4) It is better to decide before the start of practice the object of meditation. A spiritual teacher best suggests this, but for want of the same, one can choose the form of one's liking and inclination. 

For instance, one may meditate on a form of one's chosen ideal such as Christ, Cross, Church, Buddha, Sri Ramakrishna, Sri Krishna, Rama, Shiva, or Kali, or any revered Prophet or Holy person of his or her religion. 

If this is not desirable or one's constitution does not approve of meditation with form, one may choose vastness of sky or the ocean as the object of meditation. Or else, pure formless meditation can be attempted that includes meditation on a thought or an idea of Absolute Beauty, Bliss, Ethics, etc. 

(5) To begin with, choose a quiet room or a corner of any room as the place for meditation. Install a photo or image of your chosen ideal or the symbol, if you have decided to meditate with form.
Sit cross-legged on a small mattress (2 feet by 3 feet) in a comfortable posture that allows you to be stable with least movements for some time, say 30 minutes.
Spine and the back should be held straight. 

(6) You may light incense stick and/or offer flowers to your chosen ideal who is symbolized in the form of a photo or image or an idol. 

(7) Then close your eyes and pray for the welfare of all. Like, pray, 'let all noble thoughts come me from all over the universe. Let there be peace and bliss all around. Let all beings be joyful and happy'. 

(8) Now, think of pure space in the region of your heart. Imagine that it is all peaceful, vast, and effulgent. The light is cool and blissful. Those who meditate with form should think that the effulgence is in the form a lotus with eight petals. In the center of this illumined lotus there is another blissful effulgent form of their chosen deity or symbol. Those who practice meditation without form should think of uniform blissful effulgence. 

(9) Gradually think and imagine that the light is spreading all around and occupying the inside of thoracic cavity. It is filling chest inside. Continue to see this effulgence spreading to abdominal cavity reaching towards thighs, legs, and feet. 

(10) Think of the similar spread to shoulders, arms, hands, head, neck, and face. 

(11) Now your whole is filled with radiant blissful light. 

(12) Next, imagine this effulgence spreading outside your body; above your head, below your seat, to the right and left, and in front and back. From all side this wonderful calming effulgence surrounds you. 

(13) Continue as long as you can. Initially the mind will rebel. Various unthinkable thoughts will crowd your mind. The thoughts of lust, hatred, cruelty, thoughts regarding your office or home, wife (or husband, or friend), children, past experiences, etc. will spring up from no where. This all may frighten you. The best course is to ignore these thoughts. Just observe them as a witness. Do not fight them. Gradually with perseverance over a period of many weeks their power will wane. 

(14) Continue to sit in a relaxed frame of mind for five to ten minutes before you leave the room. During this period you may say prayers, sing a song in the praise of the Lord, or read some good text from the Scripture or a Holy Book. 

(15) Do the same practice everyday about same appointed hour on the same mattress. Do not use that mattress for any other purpose. It is best to switch off your mobile phone etc. However, do not get irritated if visitors ring the door bell or the phone rings abruptly. Take it as a divine interruption, and accept all the weaknesses of self and others as natural. 

(16) Initially one may become slightly more irritable, but within a few weeks you start feeling better in your body and mind. But mental tranquility and physical fitness are not the goal of meditation. These are just good side effects. The goal is to get glimpses of our true nature, that is Divinity. It takes about three years of regular practice for the desired results to become visible. 

Special Note:

(17) To start with, meditate for five minutes in the morning and five minutes in the evening, or ten minutes in the morning or evening as suits you. When the posture becomes comfortable and mind becomes steady, gradually increase the duration.

(18) You can always skip the meditation if you do not feel so on any particular day, or if you are mentally not prepared. Anxiety and stress on account of meditation is not normal. In such situations you should just do prayer and worship

Practical Vedanta


In the winter of 1896 Swami Vivekananda delivered a series of four lectures in London on "practical vedanta". Here he met Margaret Noble who later became his ardent follower and disciple. She came to India as Sister Nivedita to start educational schools and colleges for women. It would be worthwhile to see in very brief what Swami Vivekananda meant by practical vedanta. Here is an attempt to present the summary of the same. 

The basic contribution of seers or rishis of India is their discovery of 'divinity of each soul'. Everything that one perceives is none other than Reality appearing distorted because of our distorted perception of ourselves. Because we feel we are "body-mind" compendiums we perceive the world as multifarious, some forms appearing favourable to us while other antagonistic to our being. 

However, as one becomes aware of his divine consciousness his perception of the world undergoes qualitative change. Then the fear and alienation make way for love and unity. To attempt to realize and manifest our divine nature, to make efforts to see unity in diversity, to convert indifference and hatred into love for all beings is in essence practical vedanta. This is whole of religion. 

Certain procedures and methodology help us in this arduous process of self-realization. A blessing of the Teacher who has already attained such a state helps develop confidence and quickens our journey. He gives us a mantra and shows us our ideal. One should initially follow these preliminaries with faith and devotion. Such a path is known as path of devotion or Bhakti Yoga. Or else, the person may engage himself into unselfish activities for the welfare of all beings. One can work for alleviation of suffering of the masses, or attempt to reestablish the disturbed ecological balance, etc. Such selfless actions lead to attenuation of the ego and become Karma Yoga for the aspirant. 

To bring out the best from these two disciplines, one should undertake practice of discrimination between real and unreal, and renouncing the unreal or transitory. This is Jnana Yoga. And lastly, to control the wavering mind that tries to escape from these stabilizing paths by conjuring up false arguments against spiritual practices one should undertake Japa, meditation, and Yoga. This is Raja Yoga. 

Thus practical vedanta is a conscious and deliberate way of life leading to realization of our true nature. There is nothing secret or esoteric in such a way of life. The much 'hue and cry' about irrationality and impracticality of Vedanta is the brainchild of those busy in sense enjoyment alone. These people are engrossed in their world of senses and any attempt to disturb or obstruct their hedonistic pursuit is fraught with despair and attack on the noble paths of seeking higher truths. 

Nobility of Athens gave bowl of poison to Socrates and the Church humiliated Copernicus and Galileo. Such persecution would continue, because it is borne out of ignorance. In addition of removing individual ignorance, practical vedanta has one more function: it has to clear the way for desirable social change for the better. It has to struggle to instill that knowledge which tries to etch new lines of selflessness on the brains of humanity. Therefore, spreading the ideas of Vedanta becomes a sadhana in itself. It is not an attack on something sacred; in fact, it tries to shake the foundation of ignorance and selfishness that prevents humanity to manifest its pristine divine glory. 

A well-developed personality, as value-based expression of life, is to be found amongst the followers of Vedanta. And as such, practice of vedanta should be considered beneficial to the human race. The strong opposition to its spread should not discourage true Vedantins to abandon their efforts. On the contrary, this persistent clash between the forces of 'light and darkness' would one day break the ice and lead everyone from 'darkness to light, falsehood to truth, and mortality to immortality.' 

As Swami Vivekananda says: "I wish that everyone of us had come to such a state that even in the vilest of human beings we could see the Real Self within, and instead of condemning them, say: 'Rise thou effulgent one, rise thou who art always pure, rise thou birthless and deathless, rise almighty and manifest thy true nature. These little manifestations do not befit thee.' This is the highest prayer the Advaita teaches."

Inadequacy of Science

Someone would claim science is there to release us from such bondage. True, but only partly! Science did start with an attempt to establish culture of 'reason and rationality', as opposed to 'superstitions and fraud'. But it only succeeded in part in its endeavor. The technological fall-outs were usurped by the privileged few, who exploited the weak in the name of superiority of their knowledge. Scientific culture has suppressed the genuine cry of millions crushed under the wheel of exploitation of power of rich and privileged. 

This has happened to the utter dismay of true protagonists of science. Why? Because they had missed the basic concept of 'divinity of each soul'. For them scientific progress meant progress in values, which proved to be a great myth. When one considers oneself to be a 'body-mind' complex it is but natural that progress would be considered as a means to satisfy sense cravings alone. This results in distorted ego-satisfaction where poor cannot have any other fate than subjugation to the exploits of scientific knowledge of a few. 

Vedanta does not oppose reason or rationality. It only sublimates it to its logical conclusion of treating everyone as a part of our own. It renders everything we perceive as divine and therefore, cannot allow exploitation of self by self! This is no imagination. Indeed, when we attain higher consciousness through spiritual disciplines, we actually see or perceive divinity all around. The whole world changes its appearance into beautiful reality with love and worship as its natural and inseparable attributes. 
--
C S Shah

Training the Mind


Training the Mind
Everyone is not equal, so also the mind. In some of us it is well developed and in others not so well developed. However, everyone has capacity to train the mind and uplift it from whatever level it finds itself at. Three aspects can be considered: 1) vocational and secular education, 2) moral and esthetic education, and 3) making it fit for spiritual realizations and experiences. 

Education, as we commonly understand to mean it, consists of school and university education related to arts and science, commerce and vocation, etc. For such education every country and society builds schools and colleges, and indeed we see quite an impressive progress and growth in this field. Secondly, based on morality at times forced by the law, some ethical progress is also visible. Punishment for stealing, crime, etc. acts as deterrent and it in turn enforces morality in a community. 

However, mind can also be trained to radiate strength, peace, and honesty by way of cultivating such virtues as truthfulness, self-control, humility, and compassion. It can be said that the best direction or field to train the mind is the field of spirituality. To know one's true nature and purpose for human birth itself leads to the birth of best qualities in our personality. 

Nature of the Mind 
Mind is subtle matter, an energy-force that can take any form instantly. It has tremendous capacity to empower itself. However, it is insentient and has to take or borrow the Light of Consciousness for its functions. As a thought or a feeling or an emotion it can express itself only as a mixture of matter and consciousness. Consciousness is the only spiritual basis of Existence; it is our true nature, the Self. Thus mind can be separated from Consciousness, and in fact this separation of spirit from the false identification with matter is the goal of human life. It is what religion is all about. 

The trouble is that in this difficult process of seeing Spirit different from the functions of 'brain and mind', one has to take help of mind itself. The road to understand our Self is through the purification of mind, the process that requires help from the mind howsoever defiant and unfriendly it might be in the beginning. 

As with every form of matter, the mind also consists of three gunas, tamas, rajas, and sattva, the basic constituents of Primordial Nature (Prakriti). Relative predominance of one or the other gunas gives peculiar character to the mind. When tamas prevails the mind is dull, stupid, and lazy. It is easily caught in the mesh of infatuation of inertia. Rajas makes the mind active, ambitious, and passionate. However, such a mind is easily misled into errors. It is caught into the web of degrading qualities of lust, anger, greed, jealousy and hatred. Only sattva illumines and leads to freedom. Sattva is associated with joy, happiness, kindness and similar noble virtues. Thus, training of the mind consists of cultivating pure sattva in our character and personality. 

The following are the qualities of Sattvika Mind: 

a) Mental calmness, b) Control of senses, c) Fearlessness, d) Patience, e) Forbearance, f) Universal friendship, g) Faith, h) Devotion, i) Creative power, adventure, experimentation

Mental calmness in every activity and under all circumstances reveals true sattvika nature of a sadhaka. We encounter many great persons, e.g. Mahatma Gandhi, who remained calm and collected under adverse conditions and thus won the battle of non-violence in his life. Devotional music, contemplation, and meditation help in achieving such calm state of mind. 

Control of senses is essential for conservation of energy that is needed to progress on the spiritual path, or for that matter to achieve any sincere goal in life. Our senses are never satiated if we pamper them or easily give in to their demands. Like wild horses they pull us away from our aim. Their force is tremendous, but of little help. It is just waste of energy. They disturb our mental balance and lead to frustration and failure. Thus, senses must be controlled by conscious and deliberate efforts. Making our will power strong is the key in this regard. 

We must develop the quality of fearlessness to make our mind strong so that it would follow the path we want to take. Fear of failure, fear of consequences, fear of 'what others would say', etc. are but the excuses that the mind conjures up to escape many austerities required to proceed on spiritual path. Second important reason for fearfulness is our identification with body and mind. The more we experience the truth that we are pure spirit, the more we become fearless. 

Patience and forbearance go hand in hand. Instead of losing patience and becoming restless about the delay, and expecting everything instantly, we should persevere in our spiritual practices on our path of Self-realization. Prayers and discipline help us in becoming patient. Forbearance is titiksha, to remain unaffected and endure even in adversities. Blame and abuses, misfortunes and calamities should not make us impatient. Rather we should forgive the person who has done us wrong, and accept the situation or circumstances adverse to us with equanimity. 

Friendship means love and compassion towards all jivas. We love our near and dear ones; we are ready for sacrifices for our spouse, sons and daughters. We are kind and helpful towards our relatives. Friendship means conscious effort to expand the scope for such love, care, and concern towards all. Spiritual friendship does not rest on element of loss and profit, but rests on the unitary truth that God is one and everyone is God. One should not live in a little pond. It is better to be insignificant fish in an ocean, rather than a big fish of a small pond. 

Faith and knowledge is a subject of high importance. Whether is it possible to have faith before knowledge is a moot question! However, it is enough if one keeps faith in the knowledge of someone else whose life and teachings are universally accepted as saintly. One example is Sri Ramakrishna. It is worthwhile to accept his visions as true and have faith in them. Thus, one can follow that example in his/her own life to advance to a higher level. One day, the aspirant is sure to convert his/her faith into knowledge! Faith in one chosen ideal is called nishtha. 

Faith evolves into worship and devotion. There is nothing wrong in worshipping someone who you believe to have knowledge of Self. The saint or the prophet is a spiritual scientist! One develops love for the chosen ideal. And as happens most of the time, as the chosen ideal is no more living in body one tends to worship the same in some symbol as a photo or an idol. There is nothing wrong in this, until one does not hate other symbols. All symbols represent Divine Ideal. 

Lastly, if a dull and unimaginative fellow cannot even succeed in secular life, it is futile to expect such a person to succeed in the hard spiritual life or quest. Whatever one reads or hears is but incomplete expression of the knowledge and experiences of the prophet. This is so because words are inadequate tools or medium for transfer of knowledge. Therefore it becomes imperative on the part of an alert sadhaka to decipher the true import and meaning in the teachings and sayings of the prophet or in the Scriptures. Training the mind calls for alertness, strong will power, and use of dormant capabilities in us. 
*
c s shah 

Altered State of Consciousness: Samadhi


Synopsis

This thesis deals with the state specific "Altered State of Consciousness: Samadhi" in the light of the life of Sri Ramakrishna. It is mostly speculative and hypothetical as far as explanations are concerned. An attempt is made to theorize the study based on the present day knowledge of medical biology, neurology, and psychology. Help is taken from the various authoritative books on the life of Sri Ramakrishna.

We are sure of one thing, though: That the incidents and the events described in the life of Sri Ramakrishna are all authentic, reliable, and well documented.

The basic difference in approach is regarding the concept of consciousness. While it is generally believed that consciousness is a product of brain-mind complex, we have stuck to the definition given in various Upanishads. That is, consciousness is 'the eternal subject, the only existence, and the only one Reality.' The same consciousness percolates through the varied structural arrangement of brain-mind complex and is perceived as many-fold. As a glass would reflect the same light in various ways and degrees depending upon its characteristics, so does the brain-mind complex reflect the consciousness in various ways.

Light appears coloured through a coloured glass, dull and diffuse through a semitransparent one, distorted through the broken glass, altered through the prism, and concentrated and pointed through the convex glass. In the same way, consciousness appears as human consciousness, or tree, or animal, or insentient consciousness as expressed by peculiar structure and arrangement of the material form.

Further, in human beings, depending on the refinement of mind, consciousness may appear as narrow selfishness to broad unselfish attitude. The mind may be able to perceive finer or subtler realities. Such states are called as Altered States of Consciousness. The alteration in the state of consciousness may be brought about by the functional or structural change in the brain, which in turn, can be induced by drugs, dreams, hypnosis, sleep, or spiritual practices -sadhana. (We are mainly concerned here with the state brought about by the last method.) The study of altered state of consciousness is a science in itself in so far as it studies the data of a state of changed perception.

The question is whether it is desirable to have such changed state of consciousness? From the life of Sri Ramakrishna, it is found that the desirability of 'samadhi' as the altered state lies in that it makes the individual (and thereby, the community as a whole) selfless, ethical, value oriented, and divine. Love, compassion, altruism, and freedom from slavish clinging to senses is the positive outcome. Stress, anxiety, worry, and tensions have no place, then, in individual, national and international life.

Whether it is possible to develop such a group or a race is another point in question. It is a question of evolutionary progress. Should nature be allowed to take its own prolonged course to effect these changes, or whether it is possible for us to defy nature and attempt to become the 'trusty' of future evolution is a million dollar question. If the persons who fulfill the criteria and qualify to express the higher state of value system agree, accept, and attempt to follow this 'trusteeship', the average mind may follow these 'shreshtha persons'. Lord Krishna says in Gita (III. 21):

"As the competent person with the authority and qualification of knowledge behaves, so do the individuals or social group will follow him; whatever is established as an ideal by that great person, the same is put in the practice by others."

The reader is requested to think, analyze, ponder over and critically judge this thesis from this angle. Here the question of 'socio-politico-economical' aspect will come into consideration. However, it will be an altogether different topic for another thesis.

Continued next part... 
*
C S Shah 

The Tantras and The Concept of Kundalini Shakti : Part 1


"Vedanta is necessary because neither reasoning nor books can show us God. He is only to be realized by superconscious perception, and Vedanta teaches us how to attain that." Swami Vivekananda

The same quote may be fully applied to The Tantras also. For, in recent years, in his arduous and special sadhanas, Sri Ramakrishna has had demonstrated the truth of all the sixty-four Tantras.

Tantras are the ancient scriptures, which were meant to spread the light of knowledge of our True Self and bring the humanity out of ignorance. They are also known as Agamas - revelations. They trace their origin from the Vedas and the Upanishads, and in fact do not deviate from the teachings contained in them. Like Vedanta, the Tantra has its own followers in the true spirit of inquiry and realization of the cosmic unity and power of the Self. Unfortunately, Tantras were tainted with such practices as 'erotic mysticism' and 'black magic'. Be that as it may, it is to be understood that the Tantras in their original and pure forms are as sacred and life invigorating as Vedanta teachings derived from the ancient Indian philosophical thought. 

The authorship of the Tantras is credited to Lord Shiva who is believed to have granted this knowledge to his Power -the Shakti- Parvati. She, in turn, made them available to the mankind; Macchindranath and Gorakhnath were the earliest Gurus -Teachers- of this branch of knowledge. We get reference to Tantras in Buddhism, and in Tibet there developed a special branch of Tibetan Tantra tradition. Thus, it can be safely believed that Tantras are ancient to Buddhism; in fact, some references about the Tantras are related to the earliest Veda -the Rig Veda, thereby putting them as back as as 4200 BC! 

Original Tantras are divided into three main groups according to the deity chosen for worship. Thus, related to Vishnu, Shiva, and Shakti came into existence Vaishnava, Shaiva, and Shakta Agamas respectively. However, today, when we talk of Tantras, we mostly mean Shakta - related to Shakti - Tantras. Further, the Tantras are divided into three parts, viz. 1) Sadhana - spiritual practices, rituals, and worship, 2) siddhis - attainment of special powers through such practices, and 3) the philosophical base of the Tantras. 

Philosophy 

The basic philosophical teachings of the Tantras do not much differ from the other currents of ancient Indian thought. They are nondual in their essence, but in place of Atman or Brahman of Vedanta, the Tantras accept combine of Shiva and Shakti as the unifying Principle of Absolute Truth. There is an essential unity in diversity, and identity of the individual soul with this Shiva-Shakti Principle. 

While in Vedanta Shankara mentions power of Brahman as Maya, and takes it to be real and unreal in the last analysis, in the Tantras Shakti is called creative power, God the Mother. In Her womb are the seeds of all future creation, and in fact Shiva, the Absolute, is helpless without this Power. The universe and the creation, therefore, are the attributes or manifestations of this Shakti. Thus, Tantras come closer to philosophy of qualified monism, as expounded by Ramanuja, and may find some problem with Advaita or absolute monism of Shankara.

However, one point must be made clear; this Shakti or God the Mother is not distinct from Shiva, the Absolute. Like sun and its rays, like fire and its power to burn, like coiled snake and snake in motion these two are inseparable. While Shiva is Knowledge-Existence-Bliss Absolute, the Shakti is the manifestation of the Principle at immanent plane as the reality of the whole universe, both sentient and insentient. In the Upanishads this is illustrated as the female spider and her web; the spider weaves her thread out of herself and then lives upon it. God the Mother is both contained and the container! 

It is the inexplicable desire for the variety of life with name and form that produces the universe. The philosophical question, which Shankara on one hand and the rest on the other debated, was about the validity or possibility of such a desire to arise in Brahman, the Absolute! How can Absolute Consciousness (the single and the only Reality/Existence/One without the second) desire anything to limit Itself! It is without attributes or qualities, and is limitless, formless, and infinite, so says Shankara. 

But Tantras take slightly different view, interpreting the same scriptural injunctions from a different angle. They maintain that in an attempt to transcend ordinary individual consciousness, Jiva or the individual soul encounters a stage/state where there remain two realities only; one that of the sadhaka and the other of his/her chosen Ideal. The universe is filled with these two entities, which on the final lap/state merge into one Truth, which no one can ever describe. This question can never be resolved till one elevates oneself to the higher plane of consciousness, where the limited ego is transcended and human nature of reason and logic is crossed. 

The Tantras and The Concept of Kundalini Shakti : Part 2

Sadhana or Method (worship, rites, rituals, etc.) 

In fact, the Tantras are primarily the scriptures of methods of sadhana - spiritual disciplines (some say there are sixty-four Tantra practices that a sadhaka must master to realize the highest goal). And the ultimate goal is Moksha or Final Liberation from the bondage of ignorance, from the chain of recurring birth and death, through the knowledge of our true self as one with Shiva. The attainment of this knowledge calls for severe austerities, tapas, and spiritual disciplines. The knowledge based on conceptual/theoretical understanding or command over the scripture is not enough, the knowledge must be direct: i.e. the sadhaka must directly experience his/her unity with Shiva-Shakti. Thus, in short, Tantras also lay emphasis on transcendental realization of our true nature as the final aim of spiritual practices. 

These sadhanas/disciplines must be undertaken only under the illumining guidance/instructions of a realized soul - The Guru or spiritual Teacher. Undertaken by oneself, these practices might lead to distortion in comprehension and might create mental and or physical ailments. The competent spiritual teacher is one who himself/herself has attained the highest knowledge, and who is holy and pure. He/she can therefore, initiate others into the secrets of spiritual unfoldment. 

The Tantras define two types of initiations or Diksha. First, the Shambhavi Diksha is direct enlightenment of the disciple by mere wish or touch of the Guru, and the second one is Mantri Diksha where the Guru gives a mantra to the seeker after Truth. Examples of Shambhavi Diksha are rare as here the Teacher must be of exceptional spiritual powers as Christ, Sri Krishna, or Sri Ramakrishna. We see in the life of Paramhamsa Guru Sri Ramakrishna that he initiated and led to direct realization of higher spiritual consciousness in some of his disciples by writing a mantra on the tongue and also by mere touch, as on 1st January 1886, and by mere mental resolve! 

More common is Mantra Diksha, for most of the Gurus and the disciples do not have that highest power to transfer or receive the highest attainment. Mantra is a sacred word, or a formula, which is in fact the name of God. Mantra is one with the chosen deity; name and the named are in fact one. A word and the thought are one. By constantly meditating and repeating the Mantra, the initiate gradually achieves refinement of the inner milieu, and acquires various levels of spiritual powers and experiences. Some examples of the Mantra are 'Om Namo Narayana', 'Om Namah Shivayah', 'Om Saradaya Namah', etc. The chosen deity in the Tantras may be a form the Goddess Mother. 

Problems with the Tantras 

"It should be noted that there evolved a school of thought amongst the Shaktas known as Vamachara - 'the occult practices'. Its ritual of wine and women, apparently a pure sensualism, gained some notoriety. If, however, we penetrate a little into the meaning of accessories used we shall find no ground for condemnation. The symbols of wine and women were employed in order to teach freedom from lustful passions by trying to see everywhere the Divine Mother. In course of time, it is true, the original spirit of the ritual was forgotten, and degeneration of the whole form of worship ensued. The idea involved was admirable one, but in its application it became dangerous and actually evil." (From 'The Spiritual Heritage of India, by Swami Prabhavananda, Sri Ramakrishna Math Chennai (India) Publication, page - 149) 

The reasons for this mystery and secrecy may be found in historicity of development of Yoga practices associated with rituals and rites, including animal sacrifices, through the period of dominance of Buddhism and Jainism. Probably, the banning of ritualistic worships and animal sacrifices etc. forced the sadhakas of Tantra to undertake their sadhana in secrecy, and the mystery soon shrouded their methods and means. Secondly, as with every religious practice, entry of persons of lesser caliber and knowledge, including those who practiced these methods for achieving personal material gains etc., caused the Tantras to degenerate in many instances at the cost of blemish on the system as a whole. The third cause may be the repulsive techniques used in the practice, such as a) meditation in lonely place like burial ground, b) use of animal and human skull, and blood, etc. c) involvement of sexual practices as in sadhana of Veera Bhava, and 4) use of narcotic or similar drugs by the sadhakas. 

Spiritual and mental levels of growth vary from person to person; accordingly, the rituals adopted also are different. For instance, those people with dominant animal instincts must avoid all temptations, those in whom human and spiritual tendencies are well balanced may take up practices of heroic -Veera - Bhava, and the pure in the heart should take up the highest sadhana of Divya Bhava or Godly practices. 

The people indulging in Vamachara or wine and women practices etc. are like those, if one may say so, who try to enter the Palace through the path of drainage pipes! One would reach the destination, but the route adopted is dirty and dangerous. Sri Ramakrishna says, 'why enter the Mansion from backdoor like a thief? Instead, take the royal road of japa and devotion, which is the right approach to the Golden Gate of the Mansion! One purpose of advent of Sri Ramakrishna on this earth was to establish the authenticity of the Tantras, no doubt, but in addition he showed the simpler and the purer ways to undertake such Tantric sadhanas. He has shown that there is no need to take help of wine and woman; other equally effective but less dangerous methods are available like worship of chosen ideal in the cavity of the heart, repeating Holy name of the deity of our choice, seeing every female as Divine Mother, and association with pure and holy men. 

It is also to the credit of Sir John Woodroffe, the Chief Justice of Calcutta High Court under the British India, who undertook monumental work of bringing out worm-eaten palm-leaf manuscripts on the Tantras, and who was engaged in painstaking research of translation culminating in publications of great works on Tantras for the benefit of future mankind. 
*
This brings us to the concept of coiled up energy - the Kundalini Shakti! 

The Tantras and The Concept of Kundalini Shakti : Part 3

The basic teachings of all the six systems of ancient Indian Thought can be told in Swami Vivekananda's famous words, 'each soul is potentially divine; the goal is to manifest that divinity within, by controlling nature, external and internal'. Moreover, it is asserted in all the teachings, including esoteric Tantras, that whatever we want to attain in our life is contained within us. The infinite source of supply is within us; like the seed containing the future whole tree! Tantra teaches us one method as to how to put ourselves in touch with that eternal source by way of awakening of Kundalini Power. The system of Tantras is like the system of Yoga, but has had a tinge of mystery and secrecy about it. 

Kundalini Power
This potentiality of perfection is present within every man and woman in the form of very subtle germ or seed. The seers of the Tantras used the metaphor of 'Kundalini'; the 'coiled one' like the sleeping/dormant serpent that is inactive but not dead! With mediation and instructions from a spiritual Teacher it is possible to activate this latent energy into powerful force that is sure to transcend the limitations of the human mind and to establish the sadhaka in the altered state of higher consciousness. 

Where does this spiritual power reside in our body? According to the Tantra, it lies hidden as the dormant energy at the base of the spine. But it has potentiality to wake up and rise through the channels upwards towards the brain. These channels are known as nadis and are three in number. The left is Ida, the right one is Pingala, and the central one is Sushumna. The right and the left join the central one at the base root of the spine, and they cross each other at the level of neck. In most of the persons, at the usual level of human or animal consciousness, the energy currents pass through these two channels, the Ida and the Pingala. As Sushumna remains blocked by dormant residue of energy, like debris obstructing a conduit, our higher or spiritual consciousness remains non-manifest. 

For the manifestation of higher consciousness the latent potential energy must rise through the central pathway of Sushumna. On this path are situated seven chakras or energy centers, metaphorically called Lotus Symbols. The lowest chakra is at the base of the spine and is called as Muladhara. The second one at the level of genitals is called Swadhisthana. The third, at the level of navel, is known as Manipura. The fourth at the level of heart is called Anahata, and fifth at the level of throat is Vishuddha. The sixth in between two eyebrows is Ajna, and the highest at the level of top of the skull is Sahasrara. (Please see the picture)

Each symbol represents a level of consciousness, they are symbolic in nature, and no dissection of the spine or the brain would ever reveal them! As the kundalini awakens and rises through the central channel, these chakras bloom one by one with manifestation of higher and higher level of consciousness. Essential union with Self, or God, or Shiva is achieved when the kundalini rises to the highest chakra, the Sahasrara. 

The Meaning of Chakras 

The chakras represent definite meaning. For instance, Muladhara is the storehouse of all the past impressions, samskaras, while activation of Swadhisthana leads to awakening of passions, including sexual desires. When the consciousness is at the level of Manipura chakra, the sadhaka enjoys all the wealth, name, fame, material comforts and luxuries of the world. In most of us our consciousness dwells in any one of these chakras. Thus love and hate, anger and lust, depression and elation, craving for worldly gains and comforts is all that what we desire. 

Only when the kundalini awakens and reaches to the level of heart chakra Anahata Lotus then some spiritual dimension is added to our consciousness. 

Meditation on the Chakras 

Sit on the regular meditation seat, in posture, which keeps the back and neck straight. Breathe regularly or adopt Pranayama breathing exercises if you know them. Try to visualize a luminous channel running all the way from the base of the spine to the brain centers - Sushumna. Feel by the power of breathing and thought the passage at the bottom of this channel has cleared and a constant stream of spiritual energy is running into it from U shaped conduit, formed by the junction of Ida, Pingala, and central Sushumna. 

This inrush of energy current awakens kundalini, which has taken the form of a small, white lucid, but soft and soothing light, like the flame of a candle. This light is slowly traveling upwards through the channel of the Sushumna. 

1) It touches and illumines the first center, Muladhara, symbolized by a lotus located at the base of the spine. As the light touches this center, the drooping lotus bud straightens up and opens, showing beautiful four petals in brilliant red. The disc inside is also of same color. 

If one can get control over this center, the person will be able to remember everything concerning his previous lives 

2) Next visualize the light of kundalini touching the second center, Swadhisthana, opening it into six-petalled vermilion lotus. 

This center is the fountainhead of all our animal forces, which can be spiritualized and used for our best advantage by gaining absolute control over this center. 

3) Visualize, concentrate, meditate, think, or imagine similarly as you go higher up to the third and subsequent centers. Manipura is ten-petalled lotus symbol with scarlet color. 

Manipura means city of jewels, and control over this center marks the climax of all material enjoyment, power, name, fame, health, and physical beauty, and prosperity. 

4) Anahata at the level of the heart has twelve petals and it is brilliant blue in color. 

Anahata means the uncaused or the non-agitated. With the unfolding of higher consciousness at this level, the person becomes highly spiritual. He carries message of love, friendship, help, and forgiveness, peace in short. 

5) Vishuddha has sixteen petals, and is light grey in color. 

Vishuddha means very pure. Consciousness at this level brings into manifestation in the personality of the yogi pure beauty, pure goodness, and pure truth. The person becomes exceptionally gifted in art and he becomes an artist of the highest order. 

6) Ajna between the eyebrows has two petals of snow-white hue. 

Ajna, which means the 'all-knowing', is the stage when the yogi unfolds absolute knowledge. There is nothing in this or any other universe, which he/she does not know. There is infinite understanding and wisdom. 

7) The thousand-petalled sahasrara center is the symbol of transcendent state. When the light of kundalini reaches there, one sees ocean of light, brilliant and effulgent, but cool, soothing and peaceful. The finite light of kundalini merges with the infinite Consciousness, like drop in the ocean. 

In the final state, of reaching the thousand-petalled lotus, sahasrara, that little distinction between our limited ego and the cosmic ego is lost, and the sadhaka reaches the highest transcendent state of samadhi. He/ she becomes one with Brahman. 

Caution: This practice may be full of adverse reactions, if done without the guidance of a Teacher or Guru.

Yoga Nidra

Many people in the East and the West are attracted to Yoga Practices, for they think they can find solution to every problem therein; be it physical, mental, emotional or spiritual! Much importance is attached to relaxation techniques that one thinks might help a person in easing the tension caused due to chronic stressful life style. Yoga Nidra is one such wonderful technique, not only for physical or mental relaxation but also for preparing the mind for spiritual discipline. It concerns mainly with pratyahara (withdrawing senses form sense-objects) and dharana (concentration). 

It is to be understood that ordinary sleep is not relaxation, for tensions cannot always be resolved completely in ordinary sleep. Yoga Nidra is qualitatively different relaxation. It is a 'sleep' where all the burdens are thrown off to attain more blissful state of awareness, a relaxation much more intense than ordinary sleep. 

As Swami Satyananda Saraswati (Preface to "Yoga Nidra", 1982, Bihar School of Yoga, Monghyr, Bihar, India) says: 

'When awareness is separate and distinct from vrittis - mental modifications, when waking, dream, and deep sleep pass like clouds, yet awareness of Atman remains, that is the experience of total relaxation. That is why, in Tantra, Yoga Nidra is said to be the doorway to samadhi!' 

Neuro-physiologic Basis 

There is no question about the close relation between the body and the brain. Various centers in the brain control, modify, and affect our bodily functions. In fact, there is a center in the brain for every act, whether willful or reflex, physical or mental. Experimental data have identified many such specific centers. Stimulation of these centers leads to appropriate actions, be they motor or sensory, secretary or emotive, affective or cognitive. Thus we have a holographic representation of the body on the brain. 

To put the thing more concretely, it is proved that the left half of the body is represented in right half of the brain and vice-a-versa. As far as the muscular actions are concerned, the representation is in an 'upside down manner' in motor area of pre-central gurus. Thus, at the top of this part of brain the lowest portion of our body -foot- is represented. Then comes ankle, leg (calf), knee, thigh, hip, trunk, shoulder, arm, elbow, wrist, palm, fingers, thumb, then neck, jaw, face, eyes, ears, tongue, taste, swallowing, etc. The same thing is applicable for sensations. Stimulation of brain centers of sensory cortex evokes sensations on the opposite half of the body. 

Yoga Nidra Practice 

In Yoga Nidra exactly opposite process is used to make the brain centers active by focusing awareness on the parts of the body in a definite sequence. Thus, the person tries to stimulate various parts of the brain by focusing the awareness on the corresponding parts of the body. By awareness is meant 'attitude of witness' towards physical or mental actions of the body. 

The Technique 

Usually it takes from twenty to forty minutes to complete one Yoga Nidra session. The procedure is carried out by first doing a few asanas -practicing a few postures. Then the person lies on his or her back in totally relaxed posture (shavasana -posture simulating dead body). Eyes are lightly closed, arms are kept with palms facing upwards and fingers are half lifted from the ground, breathing is natural and quiet. 

Resolve or sankalpa 

Before the rotation of awareness the aspirant should make a positive resolve about the aim in life. The wordings should be clear and precise. It is not expected that the sadhaka makes minor resolves like, 'I will give up smoking, or alcohol, or tobacco, but he or she should think something higher. A few resolves can be: 

a) I will awaken my spiritual potential,
b) I will be successful in my all undertakings,
c) I will achieve total health, or
d) I will be a positive help in spiritual progress of others, etc. 

1. Rotation of Awareness 

Then the rotation of awareness begins. The person has to just visualize the part of the body mentioned by the instructor; it can be a teacher or a tape-recorder. The student must not move any part of his body. Quickly corresponding with the instructions, he or she has to shift his or her awareness from one part to the next. The aspirant should not imagine the next part before the instructor mentions it. The whole process should be a pleasure and not a burden. There should not be any anxiety or expectation. 

The usual pattern is to start focusing awareness in the following sequence: 

First on the right side:

The thumb, fingers (one by one), palm of the hand, then the wrist, the forearm, the elbow, arm, shoulder, right side of the back, hip, thigh, knee, leg, ankle, foot, great toe, other toes of the right foot. 

The same sequence is repeated for the left side. 

Then awareness is focused on the proximity of the body with the carpet (ground). Back of the head, shoulders, back and spine, thighs, heel. Next the front of the body-surface is brought in to awareness. Face, brow, eyes, nose, lips, mouth, ears, chin, neck, chest, abdomen. 

2. Awareness of the breath 

After rotation of the consciousness in such a sequence, focusing the attention on the act of breathing completes physical relaxation. One simply maintains awareness of breath, either at the nostril or of its passage through the navel and throat. It is claimed that the process, in addition to concentration of mind, assists in "pratyahara" - withdrawing the sense centers from their objects of sensations. 

3. Feelings and Emotions 

Next comes relaxation at the level of feelings and emotions. Attempt is made to bring to memory the intense physical and emotional feelings; they are re-experienced or re-lived and then effaced. Usually this is practiced with pairs of two opposite feelings like hot and cold, lightness and heaviness, pain and pleasure, joy and sorrow, etc. Relaxation at the emotional level and building up of strong will-power are the two major outcome of this procedure. 

4. Visualization 

The final stage of yoga nidra relates to mental relaxation. The aspirant tries to visualize the objects as described by the instructor. Usually such images and symbols are chosen that have universal significance. To quote a few: the mountain, river, ocean, temple, church, cross, saint, flower etc. 

The practice helps to develop self-awareness and helps in concentration - dharana. Rarely, even meditation -dhyanaa- may be the natural outcome. 

5. Ending the practice 

Once again the resolve or sankalpa is intently thought of or even visualized. Thus, consciously one tries to direct the unconscious mind about the goal in life. This time the unconscious is very receptive and therefore may accept the suggestion from the conscious mind with more intensity. It is claimed that in due course of time, depending upon the sincerity and regularity of the sadhana, the resolve bears fruit in sadhaka's life. 

Utility 

Yoga nidra helps in restoring mental, emotional, and physical health by way of relaxation, and makes the mind more conducive to pratyahara -withdrawing senses from their objects, dharana -concentration, and meditation. Such a practice helps harmonize two hemispheres of the brain and the two aspects of autonomous nervous system viz. sympathetic and parasympathetic. The impressions in the subconscious are brought to surface, experienced and removed. Thus, the fixation of awareness to the body is replaced with the awareness linked to subtler aspects of prana and spiritual dimensions. 
*
C S Shah 
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When we look at scientists who are credited with the most important ideas of our time we find mainly Greeks, Europeans, Americans listed. Yet western history seems to have been arbitrarily begun during the Greek era. In fact, when we extend the boundaries of history to view the longer span of history we find some amazing developments predating "modern" history originating in India more than 5,000 years ago. 

The ancient thinkers of India were not only scientists and mathematicians, but also deeply religious, esteemed saints of their time. While it may surprise some to think of religious sages as mundane scientists, the Indian view is that religion (universal) and science are but two sides of the same coin - in short…semantics. Whether one calls a natural phenomena wind or the wind god - Vayu - one is speaking of the same thing. 

Yet it seems that having a spiritual foundation not only brought out important discoveries still in use today, but these discoveries also were helpful without causing harm or destruction. 

In fact this article will cite the origins of some amazing and here-to-for mis-credited discoveries as coming from India. Some examples include so-called Arabic numerals, the concept of the zero, so-called Pythagorean theory, surgery and more. It may seem astonishing, but the ancient texts are there to show the thinking and writing of these great Indian thinkers. 

Why is India not credited? It seems that in the West we have a condescending, Euro- or Greco-centric view that civilizations older than Greece were uncivilized barbarians. This notion was further melded into our collective psyche through Hollywood's portrayal of ancient cultures. One only has to look at old Tarzan movies to see ancient tribes shown as barbaric, superstitious idol worshipping people. Tarzan himself was shown to be a non-speaking animal-like person. In fact, in the original books, Tarzan was a well-educated and highly eloquent speaker. 

Chauvinistic misrepresentation exists even today. Nearly every book written on the history of mathematics is equally biased. The one bright spot is the Crest of the Peacock. Even this year, during the recent Hindu festival, the Kumbha Mela - the largest human gathering in history (70 million people) the modern-day press mainly reported on the most negative aspects of the event. 

It was not credited as the largest gathering, nor was it pointed out that for 1 week, the area was the worlds largest city (larger population than London, Tehran, Rio, Paris, Chicago, Beijing, Hyderabad and Johannesburg put together). Virtually no one spoke of the sacredness of the event, the hardships people endured for this holy event. Further, the whole event went off without a hitch - adequate food, water, electricity - a marvel by any standards. There were more than 13,000 tons of flour, 7,800 tons of rice, 20,000 public toilets, 12 hospitals, 35 electric power centers, 20,000 police, 1,090 fire hydrants and much more. 

Rarely was an ardent devotee interviewed or photographed. Instead reporters and cameramen only focused on the minority elements - naked sadhus smoking ganja (marijuana) and implying prayers were to some lesser god. But it sells newspapers and TV news. In truth, the Indian media showed an equal amount of bias and lack of cultural pride. In short the media still portrays India in a deeply condescending manner. 

But I digress. The point is that westerners have been brought up for decades incorrectly viewing ancient civilizations as intellectually and culturally inferior to modern man. So it is no surprise to be surprised in learning some of the greatest discoveries not only came from India, but from ancient India. It shakes the very foundations of prejudicial beliefs. Here are but a few examples of India's enlightened thinkers.

Amazing Science
(Saints and Science) 
By Swami Sada Shiva Tirtha 

Cosmology & psychology

According to India's ancient texts, around 3000 BCE sage Kapil founded both cosmology and psychology. He shed light on the Soul, the subtle elements of matter and creation. His main idea was that essential nature (prakrti) comes from the eternal (purusha) to develop all of creation. No deeper a view of the cosmos has ever been developed. Further, his philosophy of Sankhya philosophy also covered the secret levels of the psyche, including mind, intellect and ego, and how they relate to the Soul or Atma. 

Medicine (Ayurveda), Aviation

Around 800 BCE Sage Bharadwaj, was both the father of modern medicine, teaching Ayurveda, and also the developer of aviation technology. He wrote the Yantra Sarvasva, which covers astonishing discoveries in aviation and space sciences, and flying machines - well before Leonardo DaVinchi's time. Some of his flying machines were reported to fly around the earth, from the earth to other planets, and between universes. His designs and descriptions have left a huge impression on modern-day aviation engineers. He also discussed how to make these flying machines invisible by using sun and wind force. There are much more fascinating insights discovered by sage Bharadwaj. 

Medicine, Surgery, paediatrics, gynaecology. anatomy,
physiology, pharmacology, embryology, blood circulation

Around this era and through 400 BCE many great developments occurred. In the field of medicine (Ayurveda), sage Divodasa Dhanwantari developed the school of surgery; Rishi Kashyap developed the specialized fields of paediatrics and gynaecology. Lord Atreya, author of the one of the main Ayurvedic texts, the Charak Samhita, classified the principles of anatomy, physiology, pharmacology, embryology, blood circulation and more. He discussed how to heal thousands of diseases, many of which modern science still has no answer. Along with herbs, diet and lifestyle, Atreya showed a correlation between mind, body, spirit and ethics. He outlined a charter of ethics centuries before the Hippocratic oath. 

Rhinoplasty, amputation, caesarean and
cranial surgeries, anesthesia, antibiotic herbs

While Lord Atreya is recognized for his contribution to medicine, sage Sushrut is known as the "Father of surgery". Even modern science recognizes India as the first country to develop and use rhinoplasty (developed by Sushrut). He also practiced amputation, caesarean and cranial surgeries, and developed 125 surgical instruments including scalpels, lancets, and needles. 

Lord Atreya - author of Charak Samhita. Circa 8th - 6th century BCE. Perhaps the most referred to Rishi/physician today The Charak Samhita was the first compilation of all aspects of ayurvedic medicine including diagnoses, cures, anatomy, embryology, pharmacology, and blood circulation (excluding surgery).

He wrote about causes and cures for diabetes, TB, and heart diseases. At that time, European medicine had no idea of these ideas. In fact, even today many of these disease causes and cures are still unknown to modern allopathic medicine.

Other unique quality of Ayurveda is that it uncovers and cures the root cause of illness, it is safe, gentle and inexpensive, it sees 6 stages of disease development (where modern medicine only sees the last two stages), it treats people in a personalized manner according to their dosha or constitution and not in any generic manner.

Further, Ayurveda being the science of 'life', Atrea was quick to
emphasize, proper nutrition according to dosha, and perhaps above all else, that there was a mind/body/soul relationship and that the root cause of all diseases and the best medicine for all conditions is spiritual and ethical life.

Rishi Sushrut is known as the father of surgery & author of Sushrut Samhita. Circa 5 - 4th century BCE. He is credited with performing the world's first rhinoplasty, using anesthesia and plastic surgery. He used surgical instruments - many of them look similar to instruments used today; and discussed more than 300 types of surgical operations. One of the Ayurvedic surgical practices being used today in India involves dipping sutures into antibiotic herbs so when sewed into the person, the scar heals quicker and prevent infection. The modern surgical world owes a great debt to this great surgical sage.

[Note; The following institution offers more 
knowledge on the subject of Ayurveda]

Ayurveda Holistic Center & School of Ayurveda
2-Year Certification & Ph.D. programs
Read the Ayurveda Encyclopaedia
http://ayurvedahc.com

Atomic theory

Sage Kanad (circa 600 BCE) is recognized as the founder of atomic theory, and classified all the objects of creation into nine elements (earth, water, light or fire, wind, ether, time, space, mind and soul). He stated that every object in creation is made of atoms that in turn connect with each other to form molecules nearly 2,500 years before John Dalton. Further, Kanad described the dimension and motion of atoms, and the chemical reaction with one another. The eminent historian, T.N. Colebrook said, "Compared to scientists of Europe, Kanad and other Indian scientists were the global masters in this field." 

Chemistry alchemical metals

In the field of chemistry alchemical metals were developed for medicinal uses by sage Nagarjuna. He wrote many famous books including Ras Ratnakar, which is still used in India's Ayurvedic colleges today. By carefully burning metals like iron, tin, copper, etc. into ash, removing the toxic elements, these metals produce quick and profound healing in the most difficult diseases. 

Astronomy and mathematics

Sage Aryabhatt (b. 476 CE) wrote texts on astronomy and mathematics. He formulated the process of calculating the motion of planets and the time of eclipses. Aryabhatt was the first to proclaim the earth was round, rotating on an axis, orbiting the sun and suspended in space. This was around 1,000 years before Copernicus. He was a geometry genius credited with calculating pi to four decimal places, developing the trigonomic sine table and the area of a triangle. Perhaps his most important contribution was the concept of the zero. Details are found in Shulva sutra. Other sages of mathematics include Baudhayana, Katyayana, and Apastamba. 

Astronomy, geography, constellation
science, botany and animal science. 

Varahamihr (499 - 587 CE) was another eminent astronomer. In his book, Panschsiddhant, he noted that the moon and planets shine due to the sun. Many of his other contributions captured in his books Bruhad Samhita and Bruhad Jatak, were in the fields of geography, constellation science, botany and animal science. For example he presented cures for various diseases of plants and trees. 

Knowledge of botany (Vrksh-Ayurveda) dates back more than 5,000 years, discussed in India's Rig Veda. Sage Parashara (100 BCE) is called the "father of botany" because he classified flowering plants into various families, nearly 2,000 years before Lannaeus (the modern father of taxonomy). Parashara described plant cells - the outer and inner walls, sap color-matter and something not visible to the eye - anvasva. Nearly 2,000 years -later Robert Hooke, using a microscope described the outer and inner wall and sap color-matter. 

Algebra, arithmetic and geometry, planetary positions, eclipses, cosmography, and mathematical techniques. force of gravity

In the field of mathematics, Bhaskaracharya II (1114 - 1183 CE) contributed to the fields of algebra, arithmetic and geometry. Two of his most well known books are Lilavati and Bijaganita, which are translated in several languages of the world. In his book, Siddhant Shiromani, he expounds on planetary positions, eclipses, cosmography, and mathematical techniques. Another of his books, Surya Siddhant discusses the force of gravity, 500 years before Sir Isaac Newton. Sage Sridharacharya developed the quadratic equation around 991 CE. 

The Decimal

Ancient India invented the decimal scale using base 10. They number-names to denote numbers. In the 9th century CE, an Arab mathematician, Al-Khwarizmi, learned Sanskrit and wrote a book explaining the Hindu system of numeration. In the 12th century CE the book was translated into Latin. The British used this numerical system and credited the Arabs - mislabelling it 'Arabic numerals'. "We owe a lot to the Indians, who taught us how to count, without which no worthwhile scientific discovery could have been made." - Albert Einstein. 

Metallurgy 

India was the world-leader in Metallurgy for more than 5,000 years. Gold jewellery is available from 3,000 BCE. Brass and bronze pieces are dated back to 1,300 BCE. Extraction of zinc from ore by distillation was used in India as early as 400 BCE while European William Campion patented the process some 2,000 years later. Copper statues can be dated back to 500 CE. There is an iron pillar in Delhi dating back to 400 CE that shows no sign of rust or decay. 

There are two unique aspects to India's ancient scientists. First their discoveries are in use today as some of the most important aspects of their field; and are validated by modern technological machines. Second, their discoveries brought peace and prosperity rather than the harm and destruction of many of our modern discoveries. 

Due to their intense spiritual life, they developed such power of discrimination (vivek). Spirituality gives helpful direction and science brings speed. With a core of spirituality, modern scientists' discoveries can quickly bring only helpful ideas to help humanity. While Einstein is credited with the idea that one can travel faster than the speed of light, it was written about centuries before in the ancient Vedic literature. Perhaps it was Einstein's association with the famed Indian physicist, Bose that led to his introduction to the views about the speed of light. Through deep meditation and reading the ancient Vedic texts, who knows what our modern-day scientists will discover? 

There are two points here, the first is that India should be proud of its amazing achievements and be properly credited, and second is that India leaves a blueprint, compass and map for how to develop safe and helpful discoveries for the future betterment of mankind. 
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Bacteria- Viruses
This mobile and immobile universe is food for living creatures. 
This has been ordained by the gods. The very ascetics cannot support their lives without killing creatures. In water, on earth, and fruits, there are innumerable creatures. It is not true that one does not slaughter them. What higher duty is there than supporting one's life? There are many creatures that are so minute that their existence can only be inferred. With the falling of the the eyelids alone, they are destroyed.

Physiology
From The Mahabharata, Santi Parva, Section CCCXXI
Reproduced from Page Empty Chamber

The constituent elements of the body, which serve diverse 
functions in the general economy, undergo change every 
moment in every creature. Those changes, however, are so 
minute that they cannot be noticed. The birth of particles, 
and their death, in each successive condition, cannot be 
marked, O king, even as one cannot mark the changes in 
the flame of a burning lamp. When such is the state of the 
bodies of all creatures, - that is when that which is called 
the body is changing incessantly even like the rapid 
locomotion of a steed of good mettle- who then has come 
whence or not whence, or whose is it or whose is it not, 
or whence does it not arise? What connection does there 
exist between creatures and their own bodies? 

[Note: The fact of continual change of particles in the body was well known to the Hindu sages. This discovery is not new of modern physiology. Elsewhere it has been shown that Harvey’s great discovery about the circulation of the blood was not unknown to the Rishis.

The instance mentioned for illustrating the change of corporal particles is certainly a very apt and happy one. The flame of a burning lamp, though perfectly steady (as in a breezeless spot), is really the result of the successive combustion of particles of oil and the successive extinguishments of such combustion.]
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University (The world’s first university)
Takshashila (Taxila)

Around 2700 years ago, as early as 700 BCE there existed a giant University at Takshashila, located in the northwest region of India.

Not only Indians but also students from as far as Babylonia, Greece, Syria, Arabia and China came to study.

68 different streams of knowledge were on the syllabus.

Experienced masters taught a wide range of subjects.

Vedas, Language, Grammar, Philosophy, Medicine, Surgery, Archery, Politics, Warfare, Astronomy, Accounts, commerce, Futurology, Documentation, Occult, Music, Dance, The art of discovering hidden treasures, etc.

The minimum entrance age was 16 and there were 10,500 students.

The panel of Masters included renowned names like Kautilya, Panini, Jivak and Vishnu Sharma.

See also Appendix to this page
The Ruins of Nalanda University, Bihar, India
A Buddhist University, 5th Century

Mathematics
Zero –The Most Powerful Tool

India invented the Zero, without which there would be no binary system. No computers! Counting would be clumsy and cumbersome! The earliest recorded date, an inscription of Zero on Sankheda Copper Plate was found in Gujarat, India (585-586 CE). In Brahma-Phuta-Siddhanta of Brahmagupta (7th century CE), the Zero is lucidly explained and was rendered into Arabic books around 770 CE. From these it was carried to Europe in the 8th century. However, the concept of Zero is referred to as Shunya in the early Sanskrit texts of the 4th century BCE and clearly explained in Pingala’s Sutra of the 2nd century.

Geometry
Invention of Geometry

The word Geometry seems to have emerged from the Indian word ‘Gyaamiti’ which means measuring the Earth. And the word Trigonometry is similar to ‘Trikonamiti’ meaning measuring triangular forms. Euclid is credited with the invention of Geometry in 300 BCE while the concept of Geometry in India emerged in 1000 BCE, from the practice of making fire altars in square and rectangular shapes. The treatise of Surya Siddhanta (4th century CE) describes amazing details of Trigonometry, which were introduced to Europe 1200 years later in the 16th century by Briggs.

The Value of PI in India

The ratio of the circumference and the diameter of a circle are known as Pi, which gives its value as 3,1428571. The old Sanskrit text Baudhayana Shulba Sutra of the 6th century BCE mentions this ratio as approximately equal to 3. Aryabhatta in 499, CE worked the value of Pi to the fourth decimal place as 3.1416. Centuries later, in 825 CE Arab mathematician Mohammed Ibna Musa says that "This value has been given by the Hindus (Indians)".

Pythagorean Theorem or Baudhayana Theorem?
The so-called Pythagoras Theorem – the square of the hypotenuse of a right-angled triangle equals the sum of the square of the two sides – was worked out earlier in India by Baudhayana in Baudhayana Sulba Sutra. He describes: "The area produced by the diagonal of a rectangle is equal to the sum of the area produced by it on two sides."

[Note: Greek writers attributed the theorem of Euclid to Pythagoras]

Mathematics
The Decimal

100BCE the Decimal system flourished in India

"It was India that gave us the ingenious method of expressing all numbers by means of ten symbols (Decimal System)….a profound and important idea which escaped the genius of Archimedes and Apollonius, two of the greatest men produced by antiquity."

-La Place

Raising 10 to the Power of 53

The highest prefix used for raising 10 to a power in today’s maths is ‘D’ for 10 to a power of 30 (from Greek Deca). While, as early as 100 BCE Indian Mathematicians had exact names for figures upto 10 to the power of 53.

ekam =1
dashakam =10
shatam =100 (10 to the power of 10)
sahasram =1000 (10 power of 3)
dashasahasram =10000 (10 power of 4)
lakshaha =100000 (10 power of 5)
dashalakshaha =1000000 (10 power of 6)
kotihi =10000000 (10 power of 7)
ayutam =1000000000 (10 power of 9)
niyutam = (10 power of 11)
kankaram = (10 power of 13)
vivaram = (10 power of 15)
paraardhaha = (10 power of 17)
nivahaaha = (10 power of 19)
utsangaha = (10 power of 21)
bahulam = (10 power of 23)
naagbaalaha = (10 power of 25)
titilambam = (10 power of 27)
vyavasthaana 

pragnaptihi = (10 power of 29)
hetuheelam = (10 power of 31)
karahuhu = (10 power of 33)
hetvindreeyam = (10 power of 35)
samaapta lambhaha = (10 power of 37)
gananaagatihi) = (10 power of 39)
niravadyam = (10 power of 41)
mudraabaalam = (10 power of 43)
sarvabaalam = (10 power of 45)
vishamagnagatihi = (10 power of 47)
sarvagnaha = (10 power of 49)
vibhutangamaa = (10 power of 51)
tallaakshanam = (10 power of 53)

(In Anuyogdwaar Sutra written in 100 BCE one 
numeral is raised as high as 10 to the power of 140).

Astronomy
Indian astronomers have been 
mapping the skies for 3500 years.

1000 Years Before Copernicus

Copernicus published his theory of the revolution of the Earth in 1543. A thousand years before him, Aryabhatta in 5th century (400-500 CE) stated that the Earth revolves around the sun, "just as a person travelling in a boat feels that the trees on the bank are moving, people on earth feel that the sun is moving". In his treatise Aryabhatteeam, he clearly states that our earth is round, it rotates on its axis, orbits the sun and is suspended in space and explains that lunar and solar eclipses occur by the interplay of the sun, the moon and the earth.

The Law of Gravity - 1200 Years Before Newton
The Law of Gravity was known to the ancient Indian astronomer Bhaskaracharya. In his Surya Siddhanta, he notes:

"Objects fall on earth due to a force of attraction by the earth. therefore, the earth, the planets, constellations, the moon and the sun are held in orbit due to this attraction".

It was not until the late 17th century in 1687, 1200 years later, that Sir Isaac Newton rediscovered the Law of Gravity.


Measurement of Time
In Surya Siddhanta, Bhaskaracharya calculates the time taken for the earth to orbit the sun to 9 decimal places.

Bhaskaracharya = 365.258756484 days.

Modern accepted measurement = 365.2596 days.

Between Bhaskaracharya’s ancient measurement 1500 years ago and the modern measurement the difference is only 0.00085 days, only 0.0002%.

34000TH of a Second to 4.32 Billion Years

India has given the idea of the smallest and the largest measure of time.

Krati Krati = 34,000th of a second

1 Truti = 300th of a second
2 Truti = 1 Luv

2 Luv = 1 Kshana
30 Kshana = 1 Vipal

60 Vipal = 1 Pal
60 Pal = 1 Ghadi (24 minutes)

2.5 Gadhi = 1 Hora (1 hour)
24 Hora = 1 Divas (1 day)

7 Divas = 1 saptaah (1 week)
4 Saptaah = 1 Maas (1 month)

2 Maas = 1 Rutu (1 season)
6 Rutu = 1 Varsh (1 year)

100 Varsh = 1 Shataabda (1 century)
10 Shataabda = 1 sahasraabda 

432 Sahasraabda = 1 Yug (Kaliyug)
2 Yug = 1 Dwaaparyug

3 Yug = 1 Tretaayug
4 Yug = 1 Krutayug 

10 Yug = 1 Mahaayug (4,320,000 years)
1000 Mahaayug = 1 Kalpa
1 Kalpa = 4.32 billion years


Plastic Surgery In India 2600 Years Old
Shushruta, known as the father of surgery, practised his skill as early as 600 BCE. He used cheek skin to perform plastic surgery to restore or reshape the nose, ears and lips with incredible results. Modern plastic surgery acknowledges his contributions by calling this method of rhinoplasty as the Indian method.

125 Types Of Surgical Instruments

"The Hindus (Indians) were so advanced in surgery that their instruments could cut a hair longitudinally".

MRS Plunket

Shushruta worked with 125 kinds of surgical instruments, which included scalpels, lancets, needles, catheters, rectal speculums, mostly conceived from jaws of animals and birds to obtain the necessary grips. He also defined various methods of stitching: the use of horse’s hair, fine thread, fibres of bark, goat’s guts and ant’s heads.

300 Different Operations

Shushruta describes the details of more than 300 operations and 42 surgical processes. In his compendium Shushruta Samhita he minutely classifies surgery into 8 types:

Aharyam = extracting solid bodies

Bhedyam = excision

Chhedyam = incision

Aeshyam = probing

Lekhyam = scarification

Vedhyam = puncturing

Visraavyam = evacuating fluids

Sivyam = suturing

The ancient Indians were also the first to perform amputation, caesarean surgery and cranial surgery. For rhinoplasty, Shushruta first measured the damaged nose, skilfully sliced off skin from the cheek and sutured the nose. He then placed medicated cotton pads to heal the operation.

India’s Contributions Acknowledged
Contributions
"It is true that even across the Himalayan barrier India has sent to the west, such gifts as grammar and logic, philosophy and fables, hypnotism and chess, and above all numerals and the decimal system."

Will Durant (American Historian, 1885-1981)

Language
"The Sanskrit language, whatever be its antiquity, is of wonderful structure, more perfect than the Greek, more copious than the Latin and more exquisitely refined than either".

Sir William Jones (British Orientalist, 1746-1794)

Philosophy
~If I were asked under what sky the human mind has most fully developed some of its choicest gifts, has most deeply pondered on the greatest problems of life, and has found solutions, I should point out to India".

Max Muller (German Scholar, 1823-1900


Religion
"There can no longer be any real doubt that both Islam and Christianity owe the foundations of both their mystical and their scientific achievements to Indian initiatives".

- Philip Rawson (British Orientalist)


Atomic Physics
"After the conversations about Indian philosophy, some of the ideas of Quantum Physics that had seemed so crazy suddenly made much more sense".

W. Heisenberg (German Physicist, 1901-1976)

Surgery
"The surgery of the ancient Indian physicians was bold and skilful. A special branch of surgery was devoted to rhinoplasty or operations for improving deformed ears, noses and forming new ones, which European surgeons have now borrowed". 

Sir W.Hunter (British Surgeon, 1718-1783)

Literature
"In the great books of India, an Empire spoke to us, nothing small or unworthy, but large, serene, consistent, the voice of an old intelligence which in another age and climate had pondered and thus disposed of the questions that exercises us".

- R.W.Emerson (American Essayist, 1803-1882)

Panini's grammar has been evaluated from various points 
of view. After all these different evaluations, I think that the grammar merits asserting ... that it is one of the greatest monuments of human intelligence. 
- An evaluation of Panini's contribution by Cardona 
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Article by: J J O'Connor and E F Robertson 
School of Mathematics and Statistics
University of St Andrews, Scotland

Born: about 520 BC in Shalatula (near Attock), 
now Pakistan Died: about 460 BC in India

Panini was born in Shalatula, a town near to Attock on the Indus river in present day Pakistan. The dates given for Panini are pure guesses. Experts give dates in the 4th, 5th, 6th and 7th century BC and there is also no agreement among historians about the extent of the work which he undertook. What is in little doubt is that, given the period in which he worked, he is one of the most innovative people in the whole development of knowledge. We will say a little more below about how historians have gone about trying to pinpoint the date when Panini lived. 

Panini was a Sanskrit grammarian who gave a comprehensive and scientific theory of phonetics, phonology, and morphology. Sanskrit was the classical literary language of the Indian Hindus and Panini is considered the founder of the language and literature. It is interesting to note that the word "Sanskrit" means "complete" or "perfect" and it was thought of as the divine language, or language of the gods. 

A treatise called Astadhyayi (or Astaka ) is Panini's major work. It consists of eight chapters, each subdivided into quarter chapters. In this work Panini distinguishes between the language of sacred texts and the usual language of communication. Panini gives formal production rules and definitions to describe Sanskrit grammar. Starting with about 1700 basic elements like nouns, verbs, vowels, consonants he put them into classes. The construction of sentences, compound nouns etc. is explained as ordered rules operating on underlying structures in a manner similar to modern theory. In many ways Panini's constructions are similar to the way that a mathematical function is defined today. Joseph writes in [2]:- 

Sanskrit's potential for scientific use was greatly enhanced as a result of the thorough systemisation of its grammar by Panini. ... On the basis of just under 4000 sutras [rules expressed as aphorisms], he built virtually the whole structure of the Sanskrit language, whose general 'shape' hardly changed for the next two thousand years. ... An indirect consequence of Panini's efforts to increase the linguistic facility of Sanskrit soon became apparent in the character of scientific and mathematical literature. 

Joseph goes on to make a convincing argument for the algebraic nature of Indian mathematics arising as a consequence of the structure of the Sanskrit language. In particular he suggests that algebraic reasoning, the Indian way of representing numbers by words, and ultimately the development of modern number systems in India, are linked through the structure of language. 

Panini should be thought of as the forerunner of the modern formal language theory used to specify computer languages. The Backus Normal Form was discovered independently by John BACKUS in 1959, but Panini's notation is equivalent in its power to that of BACKUS and has many similar properties. It is remarkable to think that concepts which are fundamental to today's theoretical computer science should have their origin with an Indian genius around 2500 years ago. 

At the beginning of this article we mentioned that certain concepts had been attributed to Panini by certain historians which others dispute. One such theory was put forward by B Indraji in 1876. He claimed that the Brahmi numerals developed out of using letters or syllables as numerals. Then he put the finishing touches to the theory by suggesting that Panini in the eighth century BC (earlier than most historians place Panini) was the first to come up with the idea of using letters of the alphabet to represent numbers. 

There are a number of pieces of evidence to support Indraji's theory that the Brahmi numerals developed from letters or syllables. However it is not totally convincing since, to quote one example, the symbols for 1, 2 and 3 clearly don't come from letters but from one, two and three lines respectively. Even if one accepts the link between the numerals and the letters, making Panini the originator of this idea would seem to have no more behind it than knowing that Panini was one of the most innovative geniuses that world has known so it is not unreasonable to believe that he might have made this step too. 

There are other works which are closely associated with the Astadhyayi which some historians attribute to Panini, others attribute to authors before Panini, others attribute to authors after Panini. This is an area where there are many theories but few, if any, hard facts. 

We also promised to return to a discussion of Panini's dates. There has been no lack of work on this topic so the fact that there are theories which span several hundreds of years is not the result of lack of effort, rather an indication of the difficulty of the topic. The usual way to date such texts would be to examine which authors are referred to and which authors refer to the work. One can use this technique and see who Panini mentions. 

There are ten scholars mentioned by Panini and we must assume from the context that these ten have all contributed to the study of Sanskrit grammar. This in itself, of course, indicates that Panini was not a solitary genius but, like Newton, had "stood on the shoulders of giants". Now Panini must have lived later than these ten but this is absolutely no help in providing dates since we have absolutely no knowledge of when any of these ten lived. 

What other internal evidence is there to use? Well of course Panini uses many phrases to illustrate his grammar any these have been examined meticulously to see if anything is contained there to indicate a date. To give an example of what we mean: if we were to pick up a text which contained as an example "I take the train to work every day" we would know that it had to have been written after railways became common. Let us illustrate with two actual examples from the Astadhyayi which have been the subject of much study. The first is an attempt to see whether there is evidence of Greek influence. Would it be possible to find evidence which would mean that the text had to have been written after the conquests of Alexander the Great? There is a little evidence of Greek influence, but there was Greek influence on this north east part of the Indian subcontinent before the time of Alexander. Nothing conclusive has been identified. 

Another angle is to examine a reference Panini makes to nuns. now some argue that these must be Buddhist nuns and therefore the work must have been written after Buddha. A nice argument but there is a counter argument which says that there were Jaina nuns before the time of Buddha and Panini's reference could equally well be to them. Again the evidence is inconclusive. 

There are references by others to Panini. However it would appear that the Panini to whom most refer is a poet and although some argue that these are the same person, most historians agree that the linguist and the poet are two different people. Again this is inconclusive evidence. 

Let us end with an evaluation of Panini's contribution by Cardona in [1]:- 

Panini's grammar has been evaluated from various points of view. After all these different evaluations, I think that the grammar merits asserting ... that it is one of the greatest monuments of human intelligence. 

Article by: J J O'Connor and E F Robertson 

School of Mathematics and Statistics
University of St Andrews, Scotland
http://www-history.mcs.st-andrews.ac.uk/history/Mathematicians/Panini.shtmll
__________________________________________________________

"Panini, famous grammarian of the Sanskrit language, lived in India some time between the 7th and the 4th centuries B.C. Following in the steps of the Brahmi alphabet makers, he became the most renowned of the grammarians. His work on Sanskrit, with its 4,168 rules, is outstanding for its highly systematic methods of analyzing and describing language.

The birth of linguistic science in Western Europe in the 19th century was due largely to the European discovery of Panini's Sanskrit grammar, making linguistics a science.

The modern science of linguistics is the basis for producing alphabets for languages yet unwritten today."

JAARS Alphabet Museum
Box 248
Waxhaw, NC 28173

__________________________________________________________

Panini's grammar (6th century BCE or earlier) provides 4,000 rules that describe the Sanskrit of his day completely. This grammar is acknowledged to be one of the greatest intellectual achievements of all time. The great variety of language mirrors, in many ways, the complexity of nature and, therefore, success in describing a language is as impressive as a complete theory of physics. It is remarkable that Panini set out to describe the entire grammar in terms of a finite number of rules. Scholars have shown that the grammar of Panini represents a universal grammatical and computing system. From this perspective it anticipates the logical framework of modern computers. One may speak of a Panini machine as a model for the most powerful computing system. 

Source: Staal, F. 1988. Universals. Chicago: University of Chicago Press. 
__________________________________________________________


Panini was a Sanskrit grammarian who gave a comprehensive and scientific theory of phonetics, phonology, and morphology. Sanskrit was the classical literary language of the Indian Hindus. 

In a treatise called Astadhyayi Panini distinguishes between the language of sacred texts and the usual language of communication. Panini gives formal production rules and definitions to describe Sanskrit grammar. The construction of sentences, compound nouns etc. is explained as ordered rules operating on underlying structures in a manner similar to modern theory. 

Panini should be thought of as the forerunner of the modern formal language theory used to specify computer languages. The Backus Normal Form was discovered independently by John Backus in 1959, but Panini's notation is equivalent in its power to that of Backus and has many similar properties. 

http://history.math.csusb.edu/Mathematicians/Panini.shtmll
__________________________________________________________
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Appendix
The Ruins Of Nalanda University


A Buddhist University, 5th Century
Bihar, India

THE ANCIENT SEAT OF LEARNING 
Towards the Southeast of Patna is a village called the 'Bada Gaon', in the vicinity of which, are the world famous ruins of Nalanda University. Housing about 10,000 students and 2,000 teachers, this university attracted pupils from all over the world. A Walk in the ruins of the university, takes you to an era, that saw India leading in imparting knowledge, to the world - the era when India was a coveted place for studies. The university flourished during the 5th and 12th century. 

The ruins of Nalanda university is spread over an area of 14 hectares. This university was totally built in Red clay bricks. The Nalanda university attracted scholars from all over the world. Even Chanakya or Kautilya was once a student of this university. This university was seat of knowledge for the world, the light of knowledge spread all over the world from Nalanda. Today only the memories of those glorious days are refreshed in the ruins. Whatever remains of the great university has been well preserved. Among the ruins one still recognizes the different sections of the place. Particularly the place of worship and the hostels are very distinct. The whole area is surrounded by beautiful lawns.

At the excavation site, Visitors going in for the monasteries and temples stand at the Eastern gate. The tourists going in for university ruins enter the site from the Western gate. The main temple area no. 3 is situated on the southern side of the site. The temple is surrounded by many small Stupas in a courtyard. The Vihar area no. 1 is the most important at this place. This Vihar has 9 storeys. The various levels are identified by the concrete courtyards and the walls & drains which are built one over the other. It is believed that the lower most Vihar was built by Devapal, the third king of the Pala dynasty.

This place saw the rise and fall of many empires and emperors who contributed in the development of Nalanda. Many monasteries and temples were built by them. King Harshwardhana gifted a 25m high copper statue of Buddha and Kumargupta endowed a college of fine arts here. Nagarjuna- a Mahayana philosopher, Dinnaga- founder of the school of logic and Dharmpala- the Brahmin scholar, taught here. 

The famous Chinese traveller and scholar, Hieun-Tsang stayed here and has given a detailed description of the situations prevailing at that time. Careful excavation of the place has revealed many stupas, monasteries, hostels, stair cases, meditation halls, lecture halls and many other structures which speak of the splendour and grandeur this place enjoyed, when the place was a centre of serious study. 

Hieun Tsang Memorial Hall:
Hieun Tsang was a Chinese traveller, who came to India in around 5th century. He has given a very detailed and vivid description of the Indian political and social conditions at that time. His writing is considered to be one of the most authentic sources of information of that period. Hieun Tsang was also attracted by the glory of Nalanda University. He came and stayed here, both as a student and as a teacher. As a student, he studied Yoga for six years under Acharya Shil Bhadra. He was in Nalanda for twelve years. The memorial Hall has been built in his memory. 
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A fascinating historical account by 
The Chinese pilgrim Hieun Tsang (A student of Nalanda in 5th century)
The Royal Patrons of the University of Nalanda
Researched by Rev. H. Heras, S.J., M.A.
Journal of the Bihar and Orissa Research Society, PART I.
Vol. XIV 1928 pp. 1-23
Includes reference from I-Tsing, A Record of the Buddhist Religion
(Translated by Takakasu).

King Kumarra Gupta I is undoubtedly the founder of the university of Nalanda.
The Chinese pilgrim Hieun Tsang does not say that Kumara Gupta was a Buddhist, but says only that he "respected and esteemed" the law of Buddha and "honoured very highly" the Buddha, the dharma and the sangha. In fact he seems to have been a Vaienava. But such respect and esteem for Buddhism is not a strange thing in a Hindu monarch. 

Moreover we cannot doubt that Kumara Gupta gave some endowments to the university, as some of the other kings mentioned by Hiuen Tsiang also did after him, so that the students being supplied with everything should not require to ask for anything. Thus the university could be called from the beginning of its existence Nalanda, i.e. "charity without intermission." As a matter of fact I-Tsing records the fact that the lands possessed by the university, that contained more than 200 villages, had been bestowed upon the institution "by kings of many generafions."

Of this king Hiuen Tsiang says:
"Buddhagupta-raja...... continued to labour at the excellent undertaking of his father. To the south of this he built another sangharama." 
Accordingly Skanda Gupta continued the policy of his father towards the university. His patronage was specially shown in the fact that he built another sangharama to the south of that erected by his father. Such enlargement of the university was most likely carried out by Skanda Gupta after his victorious return from the west where he had crushed the power of the Hunas, then for the first time invading the plains of Aryavarta.

King Pura Gupta
Pura Gupta is said by Hiuen Tsiang to have "vigorously practised the former rules (of his ancestors), and he built east from this another sangharama." These words of the Chinese pilgrim point out two facts: first, the building of another college east of the one built by his brother; second, a more vigorous patronage policy in favour of the university, probably by granting privileges and endowments to the institution. We have already mentioned the fact of Pura Gupta's great devotion to Vasubandhu. It is not strange therefore that, either on his own accord or perhaps influenced by Vasubandhu, Pura Gupta should favour the institution even more than his deceased brother.

King Narasimha Gupta
Hitherto the famous university had not aparently suffered as yet any attack of any enemy. But by this time the Gupta Emperors had already lost their paramount sovereignty and had become feudatories of his foreign enemies the Hunas. The latter's king Mihirakula, whose capital seems to have been somewhere in Malwa, issued a decree during Narasimha Gupta's reign, by which he declared his purpose "to destroy all the (Buddhist) priests through the five Indies, to overthrow the law of Buddha, and leave nothing remaining."

The greatest number of Bhiksus undoubtedly resided in the kingdom of Narasimha Gupta. So this king, a fervent disciple of Vasubandhu, and who is said by the Chinese pilgrim to have "profoundly honoured the law of Buddha," as soon as news of the persecution begun by Mihirakula reached his ears "he strictly guarded the frontiers of his kingdom and refused to pay tribute.'' This was a declaration of war on the part of the Gupta sovereign. The Huna king accepted the challenge, entered the kingdom of Magadha and pursued Narasimha Gupta till the bay of Bengal.In the course of this campaign Mihirakula at the head of his army had to pass very near the university of Nalanda, for he first undoubtedly marched on Pataliputra, and only when he realised that the Gupta sovereign had fled towards the sea then he continued his march till the bay of Bengal.

This inroad of the Huna army was bound to be fatal to the kingdom of Magadha and specially to the Buddhist religion then protected and patronized by the Gupta monarchs. Mihirakula, beyond doubt, in his hatred of Buddhism destroyed all its buildings that he found in his way, and killed all its priests-- cruelties which he was shortly afterwards to repeat from his exile into Kashmir. Nalanda University was not far from the capital, Pataliputra, and its fame had also reached Mihirakula's ears. The buildings of Nalanda were then probably destroyed for the frst time, and its priests and students dispersed and perhaps kiiled.

But Mihirakula was finally defeated by the Gupta army and exiled to Kashmir by the victor.After this Narasimha Gupta, the great patron of Buddhism, could not permit that such an important institution of learning should perish. Hiuen Tsiang tells us that he built another sangharama (College) on the northeast side of the one built by his father.This sangharama (college) was still called "the college of Baladitya-raja" in the time of Hiuen Tsiang. Moreover he constructed a great vihara 300 feet high. "With respect to its magnificence," says Hiuen Tsiang, "its dimensions, and the statue of Buddha placed in it, it resembles the great vihara built under the Bodhi tree." 

But besides the building of the sangharama and the vihara Nalanda undoubtedly owed to Narasimha Gupta the restoration of the whole university after the destruction by the Huna King. The new sangharama mentioned by Hiuen Tsiang was only an enlargement of the university; but the old buildings were partly reconstructed or newly built over the ruins of the former ones. This has been evidently proved in the course of the excavations. They have shown that some of the monasteries and other buildings have been erected on the ruins of earlier ones. Moreover in the time of Harsa-vardhana the main hall built by Kumara-Gupta I was still existing, either in its primitive form or partially reconstructed.This shows that after the destruction of the university the pristine plot was not abandoned. After this work of restoration was done and after the new sangharama and vihara were finished, Narasimha Gupla decided to commemorate the event with a great assembly. Hiuen Tsiang says that he "invited common folk and men of religion without distinction." The meeting of this assembly was a great succese; 10,000 priests flocked to Nalanda from every corner of India and even two monks came from far-off China.

Narasimha Gupta, on seeing the faith of these two foreign monks coming to the great celebrations at Nalanda from so distant a country, "was filled with gladness," says the biographer of Hiuen Tsiang. This gladness seems to have been the effect of a great spiritual consolation, for the Chinese pilgrim himself says that "the king then was affected by a profound faith." The result of this faith and gladness was that Narasimha Gupta resigned the crown and entered the sangha as a monk. We cannot doubt these two facts; Hiuen Tsiang records that "he gave up his country and became a recluse," while his biographer states even more explicitly that "he gave up his royal estate and became a recluse."

We know of only one episode of the life of Narasimha Gupta in the sangha. The Chinese pilgrim relates that "he (before being fully ordained) placed himself as the lowest of the priests, but his heart was always uneasy and ill at rest. 'Formerly (he said) I was a king, and the highest among the honourable; but now I have become a recluse, I am degraded to the bottom of the priesthood'." The poor ex-king, though living within the walls of his vihara, was still wishing to be the recipient of the wordly honours which he had been accustomed to in former days. He consequently manifested his grievance to the superiors of the sangha. It was consequently resolved, in order to please the royal disciple, that those monks who had not yet received the full orders should be classed not according to the number of years they had been lay disciples, but according to their natural years of life till the time of receiving full ordination. Narasimha seems to have been pleased with the decision. The only thing he could not stand was to be the last of the whole community. According to this change in the monastic customs, he had all the young monks behind --as he was then an old man--and his ambition was satisfied. "This sangharama,'' adds the Chinese pilgrim," is the only one in which this law exists." We do not know whether Narasimba Gupta was finally fully ordained.

Kumara Gupta II
After narrating Narasimha's life in the sangha, Hiuen Tsiang adds: "The king's son, called Vajra, came to the throne in succession." According to the Bhitari seal of Kumara Gupta II, the latter was the son and successor of Nsrasimha Gupta.It is a fact recorded by Hiuen Tsiang that "he again built on the west side of the convent a sangharama. 
" A long succession of kings," says Hiuen Tsiang, "continued the work of building, using all the skill of the sculptor, till the whole is truly marvellous to behold." The appearance of the university after all these sangharamas and buildings had been constructed is said to have been "truly marvellous" by the Chinese pilgrim. Indeed his biographer writes a fine description of the university, like a bird's-eye view, which is worth quoting as showing what the university looked like during the first half of the seventh century A.D., after all those kings had embellished its monasteries and decorated its towers and observatories. Hwui Li's description is to the following effect:

"The richly adorned towers, and the fairy-like turrets, like pointed hill-tops, are congregated together. The observatories seem to be lost in the vapours of the morning, and the upper rooms tower above the clouds. From the windows one may see how the winds and the clouds produce new forms, and above the soaring eaves the conjunctions of the sun and moon may be observed. And then we may add how the deep translucent ponds bear on their surface the blue lotus, intermingled with the Kie-ni (Kanaka) flower of deep red colour and at intervals the Amra groves spread over all their shade. All the outside courts, in which are the priests' chambers, are of four stages. The stages have dragon projections and coloured eaves, the pearl-red pillars, carved and ornamented, the richly adorned balustrades, and the roofs covered with tiles that reflect the light in a thousand shades, these things add to the beauty of the scene."

During this period there occurred in Magadha several wars, which by the natural havoc consequent on any war, may also have been destructive of Nalanda. The above-mentioned Apshad Inscription of Adityasena mentions two defeats inflicted on king Isanavarman, the first by one Kumara Gupta (probably the same Kumara Gupta II) and the seoond by Damodara Gupta; while Isanavarman himself had previously defeated the Hunas. Then Mahasena Gupta won a victory over Susthivarman. The Haraha inscription of Isanavaraman also refers to the victories of this monarch over the lord of the Andhras "who had thousands of threefold rutting elephants," over the Sulikas "who had an army of countless galloping horses, " and over the Gaudas "living on the seashore." A partial destruction of Nalanda caused by these wars (some of which were evidently fought in the territory of Magadha) may well have taken place. 

Harsha-vardhana Vajra, i.e. Kumara Gupta II, seems to be the last king of the Gupta family mentioned by Hiuen Tsiang in connection with the university of Nalanda. Moreover not even other kings of the same kingdom of Magadha, but belonging to other dynasties, are referred to by the Chinese pilgrim. But he adds the name of a king of another kingdom to this list of patrons of the university of Nalanda. After having mentioned Vajra and his doings, he says: "After this a king of Central India." 
This king of Central India, that appears after the extinction of the Gupta family before the arrival of Hiuen Tsiang in India, cannot be other than Harsa-vardhana of Kanauj. The same Hiuen Tsiang refer clearly to him in other two passages of his account in connection with the university. That this monarch had positively and openly declared leanings towards Buddhism is clear from other passages of Hiuen Tsiang's travels. When we read for instance Hiuen Tsiang's account of the assembly of Kanauj convoked by Harsa for propagating the doctrines of Mahayana, we cannot doubt that the great emperor had accepted in his heart the faith of Buddha.

The first dealings of Harsa with Nalanda seem, so it appears, to be connected with a double tragedy of his family. His sister Rajyasri had been married to the Maukhari king Grahavarman.This king, some years later, had been defeated and killed by king Deva Gupta of Malwa and after his death Rajyasri had been cast into prison by the victor. Harsa's brother, Rajya-vardhana, then the king at Thanesar, could not stand this affront on his family, marched against Deva Gupta and defeated him. But it so happened just at this moment that Sasanka, king of Gauda in Eastern Bengal, entered Magadha as a friend of Rajya-vardhana, but in secret alliance with the Malwa king. Accordingly Sasanka treacherously murdered Rajya-vardhana. It was most likely on this occasion that he destroyed the sacred places of Buddhism, as related by Hiuen Tsiang: " Lately Sasanka-raja" says he,''when he was overthrowing and destroying the law of Buddha, forthwith came to the place where that stone is, for the purpose of destroying the sacred marks (Buddha's foot-prints). Having broken it into pieces, it came whole again, and the ornamental figures as before; then he flung it into the river Ganges." 

"In later times," the same Hiuen Tsiang goes on to say, '' Sasanka-raja, being a believer in heresy, slandered the religion of Buddha and through envy destroyed the convents and cut down the Bodhi tree (at Buddha Gaya), digging it up to the very springs of the earth; but yet he did not get to the bottom of the roots. Then he burnt it with fire and sprinkled it with the juice of sugar-cane, desiring to destroy them entirely, and not leave a trace of it behind." Such was Sasanka's hatred towards Buddhism.

Hence we cannot imagine this king going from the Ganges to Gaya and passing so near Nalanda, the greatest centre of Buddhism in those days, without leaving there the effects of his bigotry. That most likely was a new occasion on which the buildings of Nalanda were razed to the ground and its inhabitants murdered or dispersed. On hearing of the murder of his brother, Harsa resolved at once to march against the treacherous king of Gauda, and both the Harsa Charita and Hiuen Tsiang agreed as to the colossal success of Harsa's efforts. After having driven Sasanka to Bengal we cannot doubt that Harsa, the enthusiastic disciple of
Mahayana Buddhism, restored the university of Nalanda to its pristine grandeur, just as Purnavarma repaired the damages caused by Sasanka at Buddh Gaya.

But this was not all. Harsa, called by Hiuen Tsiang "a king of Central India," "built to the north of this a great sangharama." The Chinese pilgrim seems to indicate that the sangharama built by Harsa was greater than those built by other kings in the precincts of the university, for this is the only one called ''great" by him. Hiuen Tsiang mentions another building due also to the devotion and munificence of Harsa. "To the south of this," says he, " is a vihara of brass built by Siladitya-raja." It is well known that Siladitya-raja is the name given to Harsa by the Chinese pilgrim, a title which is also confirmed by numis- matics.This vihara was still under construction at the time of Hiuen Tsiang's stay at the university.

"Although it is not yet finished," he adds, "yet its intended measurement, when finished, will be hundred feet." But Hiuen Tsiang's biographer, who wrote some years later, seems to have received some more information about this building after its completion. In fact Hwui Li says that "it was renowned through all countries." The vihara, according to Hwui Li's information, was not made all of brass, but only " covered with brass plates." Indeed the appearance of the building was "magnificent and admirable." In fact the Hinayana monks of Orissa envied the Mahayana monks of Nalanda so rich and gorgeous a building."

Moreover in the time of Hiuen Tsiang Harsa had the purpose of dedicating an image of Buddha " in the hall of the monarch who first began the sangharama." This seems to be an allusion to the first sangharama built by Kumara Gupta I.Finally Harsa's patronage is also shown by the numerous endowments be granted to the university. " The king of the country," says Hwui Li, "respects and honours the priests, and has remitted the revenues of about 100 villages for the endowment of the convent. Two hundred householders in these villages, day by day, contribute several piculs of ordinary rice, several hundred catties in weight of butter and milk." The biographer here draws a consequence that discloses the great importance of these endowments of Harsa. " Hence the students here, being so abundantly supplied, do not require to ask for the four requisites (clothing, food, bedding and medicine). This is the source of the perfection of their studies, to which they have arrived." Hiuen Tsiang himself also informs us that when Harsa decided to erect an image of Buddha in the singharama of Kumara Gupta, he said too: "I will feed forty priests of the congregation every day to show my gratitude to the founder."

These endowments and grants of Harsa were most likely confirmed by official documents adorned with his seal. In fact two seals of Harsa have been found in Nalanda in the course of the excavations. All these favours and donations of the great emperor were crowned by the construction of a lofty wall enclosing all the buildings of the university.His intention seems to have been to defend the institution of any other possible hostile inroad. 

Kings of other Countries
The Chinese pilgrim speaking of a brick vihara of Nalanda, where an image of Tara Bodhisattva was venerated, says as follows: --" The kings and ministers and great people of the neighbouring countries offer exquisite perfumes and flowers, holding gem-covered flags and canopies, whilst instruments of metal and stone resound in turns, mingled with the harmony of flutes and harps. These religious assemblies last for seven days."
Who were these kings of the neighbouring countries in the time of Hiuen Tsiang besides the great Vardhana? Unfortunately the Chinese pilgrim does not give any clue for ascertaining this doubt. Anyhow six were the main kingdoms round Harsa's empire: the kingdom of the Maukharis, the kingdom of Gauda in Bengal, the kingdom of Kamarupa in Assam, the kingdom of Nepal, the kingdom of the Valabhis in Saurastra and tile kingdom of the Chalukyas in the Deccan. Let us examine separately the possibility of the patronage of Nalanda by the kings of these countries.

(a) The Maukharis.--Some of the Maukharis may undoubtedly be counted among the patrons of Nalanda. Two of their seals have also been found at Nalanda next to the seals of Harsa.Moreover Purnavarma, whom I consider to be the last Maukhari, seems to have had great affection for Buddha and his doctrines. Hiuen Tsiang tells us that when hearing of the destruction caused to the Bodhi tree by the fanaticism of Sasanka, Purnavarma exclaimed: " The sun of wisdom having set, nothing is left but the tree of Buddha, and this they now have destroyed; what source of spiritual life is there now." "He then," continues Hiuen Tsiang, "cast his body on the ground overcome with pity; then with the milk of a thousand cows he again bathed the roots of the tree, and in a night it once more revived and grew to the height of some 10 feet. Fearing lest it should be again cut down, he surrounded it with a wall of stone 24 feet high.'' Such a great devotion for the law of Buddha surely compelled also Purnavarma to patronize the Nalanda University, specially after its destruction by the same Sasanka who uprooted the Bodhi tree. In fact the same Hiuen Tsiang mentions a "pavilion of six stages" made at Nalanda by Purnavarma to enshrine a copper statue of Buddha 80 feet high.

(b) Gauda in Bengal.--We have seen that its king Sasanka was a declared enemy of Buddhism. His relations with Nalanda seem to have been purely negative and destructive. 

(c) Kamarupa in Assam.--The king of Kamarupa contemporary of Harsa was named Bhaskaravarman. He was a Brahmana by caste and by faith, but he respected and was much interested in the law of Buddha. When he came to know of the existence of a Chinese pilgrim, Hiuen Tsiang, at the Nalanda University he sent him three different messages inviting him to his court, till his wish was satisfied. Later on we see him accompanying Harsa-vardhana in the great Buddhist assembly of Kanauj, where Mahayana Buddhism was propounded.He must undoubtedly be counted among the patrons of the Nalanda University. One of his seals, found at Nalanda next to those of Harsa, seems to prove the same fact.

(d) Nepal.--Hiuen Tsiang gives some information about this country and its king. His name was Amsuvarman, the founder of the Thakuri dynasty. He "was a descendant of the Licchavis. The Chinese pilgrim refers to his intellectual abilities and to his religion. As regards the former he says that he was distinguished for his learning and ingenuity. He himself had composed a work on 'sounds'; he esteemed learning and respected virtue, and his reputation was spread everywhere" As to his religion Hiuen Tsiang says as follows: "His mind is well informed, and he is pure and dignified in character. He has a sincere faith in the law of Buddha.'' In fact one of the inscriptions of this king, published by Pandit Bhagvanlal Indraji, shows on the top the wheel of the law, between two deer, that is a symbol of the first sermon of Buddha at the Deer Park, Sarnath.The literary likings of this king and his religious faith make quite probable that he himself patronized in some way or other the university of Nalanda, specially if we consider that he paid homage to Harsa-vardhana, as the introduction of Sriharsa era clearly shows, and that he visited Harsa's kingdom, a fact recorded in the Parvaviya Vamsavali.

(e) The Valabhis of Saurastra.-According to Hiuen Tsiang the contemporary Valabhi king was Dhruvapata. He seems to be king Siladitya VI, who is also surnamed Dhrubhata or Dhruvabhata, i.e. "the constant warrior." About his religion the Chinese pilgrim says "Quite recently he has attached himself sincerely to faith in the three 'precious ones' (Buddha. dharma and sangha)." He moreover describes his character and likings as follows: " He is of a lively and hasty disposition, his wisdom and statecraft are shallow. He esteems virtue and honours the good; he reverences those who are noted for their wisdom. The great priests who come from distant regions he practically honours and respects." This seems to give some probability to his being one of the benefactors of Nalanda University.

(f) The Chalukyas of the Deccan.--The contemporary sovereign of the Deccan was Pulakesin II, the greatest monarch of the Chalukyan dynasty. Hiuen Tsiang says that "'his beneficent actions are felt over a great distance." Nevertheless we are not aware of his leanings towards Buddhism. Moreover, himself being an enemy of Harsa, whom ha defeated near the Narbada, it is not probable that he would favour the Nalanda University within the boundaries of his enemy's dominions. Besides these sovereigns there were in northern India several petty rajas who had acknowledged the sovereignity of Harsa. They also perhaps favoured at times the university of Nalanda. Hiuen Tsiang says that there were twenty of these kings round Harsa at the Charity Assembly he witnessed at Prayaga (Allahabad). 

A Plan of the University of Nalanda
As a complement of our study about the royal patrons of Nalanda,a probable plan of the university at the time of Hiuen Tsiang's visit, and according to the data furnished by him, will not, I think, be out of place. Certainly this plan cannot be without errors. The information is not great and scattered here and there without giving the distances between buildings and buildings, excepting in two or three cases. Anyhow this rough sketch will give a general idea of what that famous institution was like and will show the munificence of its royal patrons and benefactors. 
1. Sangharama or college built by Kumara Gupta I "on
a lucky spot." (Beal, o. c., p. 168.)
2. To the south of this, sangharama built by Skanda Gupta. (Ibid.)
3. To the east of this, sangharama built by Purra Gupta. (Ibid.)
4. On the north-east side, sangharama built by Narasimha Gupta. (Ibid).
5. On the west side of the convent, I understand, of the first original monastery, sangharama built by Kumara Gupta II (p. 170). The Life of Hiuem Tsiang, p.111, disagrees. Hwui Li says only that this sangharama was "to the north. " This uncertainty and the fact that he never saw Nalanda causes me to prefer Hiuen Tsiang's statement.
6. To the north of this, great sangharama built by Harsa--vardhana (Beal, o. c., p. 170.) The Life of Hiuen Tsiang, l.c., says that this sangharama was built " by the side'' of the one built by Kumara Gupta II.
7. " On the western side of the sangharama, at no great distance, is a vihara." (Beal, o. c, p. 172.)
8. "To the south 100 paces or so is a small stupa." (Ibid.)
9. "On this southern side is a standing figure of Avalokitesvara Bodhisattva.'' (Ibid.)
10. "To the south of this statue is a stupa in which are remains of Buddha's hair and nails." (Ibid., 173.)
11. "To the west of this, outside the wall, and by the side of a tank, is a stupa." (Ibid.) p. 22
12. Tank. (Vide No. 11.)
13. "To the south-east about 50 paces, within the walls, is an extraordinary tree, about eight or nine feet in height, of which the trunk is twofold, " (Ibid.)
14. "Next to the east there is a great vihara about 200 feet in height." (Ibid.) In the plan I placed this vihara much towards the east; otherwise there is no room for the following viharas north of this. According to this arrangement, the vihara No. 16, built by Narasimha Gupta, comes in the neighbourhood of the sangharama built by the same monarch, a fact that does not look improbable. 
15. "After this, to the north 100 paces or so, is a vihara in which is a figure of Avalokitesvara Boddhisattva. " (Ibid).
16. "To the north of this vihara is a great vihara, in height about 300 feet, which was built by Baladitya- raja." (Natrasimha Gupta) (Ibid.)
17. "To the north-east of this is a stupa. " (Ibid. p. 174.)
18. "To the north-west is a place where the four past Buddhas sat down." (Ibid.)
19. "To the south of this is a vihara of brass built by Siladitya-raja." (Harsa-vardhana) (Ibid.) Accordingly this vihara built by Harsa is not far from the great sangharama also built by him. 
20. "Next to the eastward two hundred paces or so, outside the walls, is a figure of Buddha standing uprigh and made of copper. Its height is about 80 feet. A pavilion of six stages is required to cover it." (Ibid.) This is the pavilion built by Purnavarma.
21. "To the north of this statue two or three li, in a vihara constructed of brick, is a figure of Tara Bodhisattva. This figure is of great height and its spiritual appearance very striking." (Ibid.) p. 23
22. "Within the souhern gate of the wall is a large well," (Ibid, p. 175.) The phrase of the pilgrim seems to show that this well was close to the gate. I had no special reason for putting it on the east side of the same.
23. "High wall" built round these edifices by Harsa-vardhana. (Ibid., p, 179.)
24. The only gate to enter the premises of the university. (Ibid.) Further on Hiuen Tsiaug says that this gate was " southern." (Ibid., p. 175.) The following quotation discloses the importance of this gate. "If men of other quarters desire to enter and
take part in the discussions, the keeper of the gate proposes some hard questions; many are unable to answer, and retire. One must have studied deeply both old and new books before getting admission. Those students, therefore, who come here as strangers, have to show their ability by hard discussion, those who failed compared with those who succeed are as seven or eight to ten." (Ibid., p. 171.)
The precise extension of the area covered by the buildings of the university is not said by Hiuen Tsiang. Anyhow Hwui Li states that this sangharama (the whole university) " is the most remarkable for grandeur and height " all over India.(1) He also states that "the priests belonging to the convent, or strangers residing therein always reach to the number of 10,000."(2) Finally I-Tsing, who travelled through India towards the close of the same century, informs us: There are eight halls and three hundred apartments in this monastery."(3) These scanty data will give some idea of the great extension of the university of Nalanda.




